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Introduction

Introduction

This manual provides detailed information on the model builder menu
structure, and the operation of each sound object.

NOTE: Not all of the features and menu items that appear in this manual

may be on your system, depending on what software and hardware
features your system has.
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Model Builder Menus

Model Builder Menus

The ModelBuilder software contains the following major areas:

* Up to six sound model development, status, and runtime areas.
» Host computer interface control and status.

 DIS or Voice Network interface, control and status.

* Waveform DSP software and hardware monitoring.

» System status and error displays.

A sound model consists of a group of sound, mixing, and control objects
which control a single DSP, hence a 4 DSP system would contain 4
models.

Each Model contains five lists of objects segregated by function, namely:

» Control objects which interface the model with the incoming ethernet
packet.

» Signal objects which provide the fundamental sound sources via the
DSP.

* Feeder objects which determine the mixing ratios for each signal onto
the signal highway, and hence to the analog outputs.

» Function objects which provide mathematical relationships, such as
polynomials and table look-ups.

» Sound file objects and groups which provide a directory of
prerecorded sounds.

The user interface for each of the above is via a series of pull-down menus,
which are graphically documented in the following pages.
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Main Menus

The main menu provides access to:

Model development, and runtime environment monitoring and control.
The host computer interface.

The waveform DSP status and control pages.

The DOS shell.

The DIS and/or Voice Network status and control areas.

The error reporting page.

The status message page.

DOS by quitting ModelBuilder.
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Figure 1 Main Menus
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Models Menus

The model menu provides:

Access to up to six models. (The number of models is the same as the number
of waveform DSP boards in the system.)

A timing page which lists the current duration of each model, the total time
spent processing all models, the system master model rate, and the individual
model rates. This menu is described in detail below.

A memory page which lists the current filename of each model, the total
memory used for all models, and the Model Builder Version under which the
model was saved.

An options display page displaying the currently installed software packages.

A paste board model which facilitates inserting parts of other sound models
into an existing model.

Each model has a configuration window which provides control over:

Model filename

Freeze state

Model Iteration Rate

DSP sample rate

Highway width

Sound file buffer size

Control value initialization selection.
Communication between a pair of DSPs

Analog input preamplifier gain control

The F2 key provides access to the model sub-menu, which in addition to bringing
up the five object lists that constitute the bulk of the model, also provide:

Model reinitialization

Model loading

Model saving

ASCII export capability

Merging of objects from the pasteboard
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Figure 2 Models Menus
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Model Builder Menus

Model Configuration Window

Hodell Configuration Window
Filenane

Freeze State : RBun
Frame Rate : Full
Sample Rate (Hz): OHB6.ABAAA

Highway width P 2

Sound block size: 8
DIS RX= ~ Radio : 1

Initalize Inputs:

DSP number
xlobal DSP Bus

. |
Dizabled

Total freeze F3 : Run
Memory available: ZZ13984
Esc—exit FZ-menu

Sample Rate, DSP Sample Rate

The DSP sample rate is the number of digital
samples of a waveform that are processed per
second, as well as the rate at which external
audio input is sampled. The highest frequency
reproducible is one half of the DSP sample rate

The sample rate is any number entered by the
user. The DSP can only run specific sample
rates - the DSP sample rate will be the closest
rate possible to the user entered sample rate.

The sample rate can run from 7,000 to 48,000
Hz. Increasing the sample rate increases the
processing load on the DSP board.

tinelns) ;
Model Rate (Hz):
DEF Sample Rate:

highway width
block size
Mo R¥= / BRadio
On Model Load or Host Fail
current DSP

frame count
“used =

1.2

Model Rate

8.825148
24 .A080AAA
8086 . 86680

P
8
1

: BAARBZ3E

The model rate is a parameter that is set in the
Model Timing Window or from the start up
configuration file, and is the same for all
models. It determines the maximum rate at
which changes in the model parameters will be
sent to the DSP cards. It should be equal to or
slightly higher than the rate at which the host
computer sends ethernet packets to the DACS.

The model parameters are changed, for
example, when a Press to talk button is pushed
or a radio frequency is changed. The model will
react to these changes no faster than the model
rate.

Page 16
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Model Builder Menus

Model Configuration Window

Frame Rate

The frame rate determines at what fraction of
the model rate the given model will have its
parameters updated. If set to full, the model gets
updated at the model rate. If set to half, it gets
updated at half the model rate. This is useful
because there is one model rate for all the DSF
boards - if some models do not need to be
updated as often the frame rate for those model:
can be reduced to reduce the processing load.

Increasing this number increases the buffer
memory allocated to each radio on the DSP
card - so the higher the number, the fewer
radios which can be used.

When simulating FM communications over the
DIS network, a value of one is sufficient, as an
FM radio can only pick up one audio stream at
a time. When using AM radios or Intercom
buses over the network, a higher value may be
necessary.

The frame rate can be set to full, half, quarter, orFreeze State

eighth. For fractional rates, the frame in which
the model gets updated is also specified. For
example, if the model rate is 24 Hz and one
model is set to Half -1 and the other is set to

If the freeze state is set to run, the model runs.
If it's set to freeze, the model freezes. This only
affects one model.

Half -2, both models will be updated at 12 Hz, 1otal Freeze F3

and will be updated in alternate frames.

Frame Count

This is a counter that indicates the number of
frames processed. If the model is running

Hitting the F3 key at any time will freeze all of
the models. Hitting F3 again will unfreeze
them. This field indicates whether F3 has been
pressed.

normally this counter will be incrementing. ~ S°und Block Size

Highway Width

Number of output sound channels. A channel is
one analog input and one analog output - so a
channel width of two would be two inputs and
two outputs.

The waveform synthesizer can only use up to
eight channels. A TDM controller card (with
RIUs) can support up to 24 channels.

Global DSP Bus

Indicates whether or not the DSP is connected

to the Global DSP bus. The Global DSP Bus time (ms)

allows sound to be passed from one DSP card t
another.

Enabling the global bus for the DSP card is
done through either the Model Timing Page, or
the configuration file. See the sections on
Global Channels and System Configuration for
more information.

DSP Number

The number of the current DSP board.

DIS RX / Radio

Determines the number of independent
simultaneous sound streams that can be taken
from the DIS network and listened to on a
single radio.

The sound block size is only used when sounds
are being played from files on the disk. It
indicates the size of the buffer memory on the
DSP card allocated to holding the recorded
sound before it's played back.

For larger sound block size, fewer sound files
can be played at the same time, and less cpu
time is used. A smaller block size allows more
sounds to be played from the disk but could
cause gaps in the sounds if the CPU is heavily
loaded.

This is the time per frame that the CPU spends
servicing the model.

Page 17
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Model Timing and Memory Windows

Hodel Execution Timesz (ms) Hain

Full Run B.43
Full Run 1.81
Fall Freeze

Frame Mo 1

Mode 1 2
DSF 2.
Hetwork 4,
Total ms 9

¥ Used 21 21 21 21 21

Master Frame Count: B263 OuverRun:
Ezc—exit

Hodel Memory Window
Model Version Model File
1 3.18 TEMP1 .md 1l

2 i TEMPZ .md 1
3

MHemory Available : 22643592 Used: 8.3«
Ezc—exit

System

A flag for freezing all of the models. Changing
this field is equivalent to hitting F3.

Rate

The model rate. Each individual model will
have its parameters updated at this rate, or at
some even fraction (half, quarter or eighth) of
this rate.

DSP Highways Separate / Linked

This field is a legacy to provide backwards
compatibility to models made on earlier
versions of Model Builder. New models should
keep this set to separate.

Master/Slave

SoundFile Preload: 512868

Model Timing Window F3-ToggleFreeze shiftF3-Run
System [l Rate : 24.8868008 Hz from DSP1
Master : B Slaves: B A DSP Highways Separate

Disk

Peak Average

2.39 2.37
Z.83 Z.81
G 4.88
9.65 9.28

22

For systems with two communicating DSP
boards, one must be set as a master and one as a
slave. Leaving these fields at zero will disable
communication between DSP boards. In

addition to these fields, master and slave
jumpers must be set on the DSP boards.

The sample rate of communicating boards must
be the same. The rate is taken from the master
board. Other than this, there is no distinction
between master and slave boards.

Page 18
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Model Builder Menus

Model Timing and Memory Windows

Model Execution Time

Lists execution times and parameters for all the
models.

First, the frame rate as a fraction of model rate
is given. This is the same as the Frame Rate
field in the model configuration window.

Next is the Run/Freeze state of each model.
This is the same as the Freeze State field in the
Model Configuration window.

Next are listed execution times for Main, DSP,
and Disk for each model, in milliseconds.

Timing Table

The timing table gives a detailed account of the
use of CPU time on the system. The times
needed for the CPU to complete the various
necessary tasks are given in milliseconds.
Model is the amount of time spent computing
the radio received powers, updating counters,
etc. DSP is the time the CPU spends sending
updated information to the DSP boards.
Network is the amount of time the CPU spends
servicing the ethernet connection.

Eight frames are listed because a given model
could be running at a fractional frame rate, so it
wouldn't use full resources on every frame. If
all the models are running at the Full frame rate,
each column of numbers should be roughly
equal.

The total time CPU time available per frame is
one over the frame rate (e.g. for a frame rate of
25 Hz, there are 40 ms /frame to complete the
necessary tasks.) At the bottom is the
percentage of the frame being used, which is
just the total ms per frame divided by the time
available per frame. These numbers can go up
to 100% before OverRuns start occurring.

Master Frame Count

OverRun

This counts the master frames being executed.

This counts the number of frames that were not
processed properly because of an excessive
burden on the CPU. This number should be zerc
in normal operation - if it is incrementing, the
CPU cannot keep up with the demands of the

models. If this is occurring, possible solutions
would be reducing the frame rate, reducing the
model complexity, or upgrading the CPU
board.

Model Memory Window

The model memory window lists the model
name for each model, the version of Model
Builder the model was saved from, the
available memory and the memory used, and
the soundfile preload. The soundfile preload
indicates the number of bytes of a soundfile that
are preloaded into the computer memory from
the disk when the model is replaying a recorded
sound.

Page 19
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Model Builder Menus

Controls List Menus

The controls option on the model sub-menu provides access to the list of control
objects. These are principally the ethernet interface variables used by this
particular sound model.

In common with all of the object lists the following keys are active:

Cursor arrows, Page up, page Down, Home, and End for movement of object
highlight.

Enter (CR): brings up inspector panel for currently highlighted object.
Ins: Inserts a new object in list.

Del: Deletes current object.

F1: steps through alternative list display formats

F2: brings up list submenu.

F3: freezes/ unfreezes all models.

F4: marks an object as well as the beginning and end of a block.

shift F4: moves marked object or block of objects to current position.
control F4: creates a new copy of the marked object or block of objects.

Replace text feature: allows the user to change text in the name and
description fields of all the objects in a selected block. (A block of objects
must be selected with the F4 key).

ASTi : Digital Audio Communication System : Model Builder Reference Manual Page 20



Model Builder Menus

Figure 3 Controls List Menus
MODEL SUBMENU

Controls
\ CONTROLS LIST

LEng_3Start Left Engine Start

REng_Start Right Engine Start
L_Eng_Stall Left Engine Stall (inverted}
R_Eng_Stall Right Engine Stall (inverted)
Left_Eng_RFPHM Left Eng_RPHM

Right_Eng_RPM Right Engine RPH
LEng_Test_Cnt Left Engine Test Ramp Counter
REng_Test_Cnt Right Engine Test Counter
LEng_Stall Cnt Left Engine Stall counter
REng_Stall Cnt Right Engine 3tall counter
LEng_Stall Gain

REng_Stall Gain

Rain_On-0ff Rain Ons0ff control

Thunder_ trig Thunder trigger

Gunf ire Gunf ire Ons0ff

fAirspeed value

Sueep_Cnt —A.36666411
Air_Cond Air Conditioner Ons0ff Control a
Eng_AirSp Vol Engine Volume as function of airspeed 1. 8688868688068

CONTROLS INSERT MENU

F2 Key

LIST SUBMENU

OUTPUTS INSERT MENU

output Float

(Note: a block of
objects must be
selected for
Replace text to

appear.) OBJECT INSPECTOR PANELS
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Signals List Menus

The signals list is the set of sound source objects in the model, and has the same
keystroke access as the control list.
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Figure 4 Signals List Menus

MODEL SUBMENU
SIGNALS LIST

Controls

Left_Engine
Right_ Engine
LEng_Rumble
REng_Rumble
LEng_Stall
REng_Stall
Gun_Fire
Air_Conditoner
Air_Strean
Rain_sound
Thundex

Left Engine

Right Engine

Left Engine Bumble
Right Engine Rumble
Left Engine 3tall
Right Engine Stall
Gun Fire

Air Conditoner

Air Stream Flouw
Rain recording
Thunder recording

a
a
a
a
a
a
a
a

.6AAAAAR2Z
.6AAAAAA2Z
. ShaBBaaae
.ShaBBaaa
.A

.8
.8
.8

SIGNALS INSERT MENU

LIST SUBMENU Sine
RADIOS INSERT MENU

aPpend
Radio

OBJECT INSPECTOR PANELS

ENGINES INSERT MENU
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Model Builder Menus

Feeders List Menus

The feeders list is the set of highway mixing objects in the model, and has the
same keystroke access as the control list.
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Model Builder Menus

Figure 5 Feeders List Menus

MODEL SUBMENU

\ FEEDERS LIST

Spatial_Suweep Spatial Sueep . ABBABBAA
Enviro_Sounds Environmental Sounds Mixer . ABBaBBAaA
Output_Chammel=s Left and Right Cockpit Speakers .686A8888
Right_Eng_Bal Right Engine Balancer . BB8ABABA
Left_Eng_Bal Left Engine Balancer . AABABABA

Controls

LIST SUBMENU FEEDERS INSERT MENU

OBJECT INSPECTOR PANELS
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Functions List Menus

The functions list is the set of math function objects in the model, and has the same
keystroke access as the control list.
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Model Builder Menus

Figure 6 Functions List Menus
MODEL SUBMENU FUNCTIONS LIST

Controls Fx = Table(x) Table lookup function
Subtract
Up_Down_Table
AfterB_Cnt_Tab Afterburner Control Tahle
Eng_Air3p_ Vol Function betuween airspeed and Eng Volume
Canopy_Pozition Canopy Pozition Table
Eng_Rumble Engine Rumble Table
Combusiton_Expl Combusiton Explosion Table
Hultiply
3tall_lagfilter 3tall filter
Eng_UWhine_Vol Engine WUhine Volume Control Table
Eng_MNoi=ze_ Vol Engine WUhine Volume Tahble

TableX Table lookup function
Suap Swap top stack values
Polynomial¥ Polynomial function
Fix,y) = x + y Add function

F2 Key

LIST SUBMENU

View —CR

FUNCTION INSERT MENU
GROUP NAME PANEL

Test Function

FUNCTION GROUP INSERT MENU

OBJECT INSPECTOR PANELS

Group F2 Ke

LIST SUBMENU

View —CR

Group
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Model Builder Menus

Sound Files List Menus

The sound files list consists of all the pre-recorded sounds which are available to
be replayed from the hard disk. The list contains individual files or groups of files.
Grouping allows the host to dynamically select files from within a predefined
subset, using an integer file identifier.

The active keys are the same as the controls list, with the F2 bringing up the
soundfile submenu, as shown in the diagram below.

The inspector panel for each sound file allows for modification of:
* Sound file name

» File index (used as part of file group access)

* Replay start position

* Replay finish position

* File Validity

» Flags to control playback formats, such as always playing to completion,
looping, random start, and delay.

The F2 key when used with the inspector panel allows access to the sound file
submenu which:

e provides an “off-line” recording and editing capability
* can save afile

» allows trimming of a file to exact length

* updates limits in file

* can create a new file or clear an existing one.

* can save a section of the sound file to another file

Note: if the selected filename does not exist then only the create option is
available.

For more information on recording and playing sounds, see the Sound Files,
Record/Replay signals, and Record/Replay Feeders sections.
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Model Builder Menus

Figure 7 Sound Files List Menus

MODEL SUBMENU SOUNDFILES LIST

GCAMes=zages GCA Messzages Group Sound File
Controls Voicenlerts Voice Alert Message Group Sound File

ThreatTone . SsoundsB5\Threat .asd

Crash . Ssounds8hCrash.asd

F2 Key
LIST SUBMENU INSERT SUBMENU GROUP NAME PANEL

View —CR File ATIN §Lla gro=y

SOUND GROUP LIST

Ing_Fira_RMight
Evn Zhre_Lain

SOUNDFILE PANEL Ere (m Kighl

F2 Key

F2 Key - New file NEW SOUNDFILE MENU

SOUNDFILE MENU

Record

RECORDER PANEL

Idlm
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Host Interface Menus

The host interface menu set allows user access to the ethernet data and interface
status. For a complete description of the ethernet control and status windows, see
the Ethernet Configuration Commands section.

Support is provided for

Display of current receive data buffer for up to eight ports
Display of current transmission buffer
Modification of data in either buffer

Buffer display formats including floating point, integer (32, 16 and 8 bit), and
ASCII string.

Support for different byte orders, i.e. Little Endian and Big Endian.
Ability to save a buffer image to a file for latter recall for test purposes.
Display of current raw and UDP level interface status.

For more information on the ethernet status and control windows, and on host
interfacing, see the section entitled “Ethernet Configuration Commands”.
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Figure 8 Host interface Menus

ETHERNET MENU

MAIN MENU
ethernet Control

ETHERNET STATUS WINDOW

MEMORY DISPLAY ETHERNET CONTROL WINDOW
SUBMENU

Load image

TRANSMIT ETHERNET BUFFER
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Digital Signal Processor Menu

The digital signal processor (DSP) menu provides access to four pages of
information relevant to the current running state of the DSP waveform
synthesizers.

Support is provided for

e Display of frame rates and spare time availability
» Display of internal status counters

* Memory buffer usage

* Preamp gain settings

* RIUs present on a TDM ring
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Figure 9 DSP Menus

MAIN MENU
Models > %
Host interface W \
Eéﬁce :2::2:& : DEP Audio Input Gain Window
Louati e gk DEP Audio Input : chl chZ ch3d chd
Waveformn DEP=s W
05 =hell .
Errors Gain @ — = N =
Status Ezc—exit
Re=start
Quit - .
Times ~ Memory Window
Execution Counts
Frame Querrun
B9CA
ansa
Execution Times
Frame (us) Spare (uz) Spare »
Eagegp/ 125 .8888 128.1171 96 .8
age bown 125.9800 112.3846 89.8

zc—exit PglpPgDn—page lof3
DEP Times ~ Memory Window

DEP HMemoru Uszage ()

DEP Control Buffer Signal 10

1 7.8 A.8 2.6 8
i 8.1 3.4 3.1 8
3

Page Up/ DEP Board Versions
Ll | DEF Board Driver Executabhle File

1 v3.81 v3.12
2 uv3.81 v3.12
3
Ezc—exit PglUp-Pgln—page Zof3d
DEP Times ~ Memory Window
DEF TDH Bu=s Ztatus
DSEP RIU=z Prezent

C:SHBUILDERMB INS=zoundyg .
C:SHBUILDERMB INS=zoundyg .

1
i
3
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Model Builder Menus

The Gains page shows the Preamp gain settings for the 8 channel waveform synthesizers. If no numbers
appear, it means that either the card is not present, or it is a TDM card.

The top of the DSP timing page indicates the amount of the DSP processor time that is being used. The
time available is one over the sample rate. The bottom of the DSP timing page indicates the DSP frame
information. It includes:

* The frame count,

* The frame overrun (which is the number of frames incorrectly processed to
an overload of the DSP processor), and

e The Com OK (which increments when two DSP boards are linked and set up
as a master and a slave), and the ComFail (which increments when two DSP
boards are set up to communicate over global channels but fail to do so

properly).

The second screen indicates the usage of the DSP memory. The memory is divided into

three sections (Control, Buffer, and Signal), each of which can go up to 100% memory usage before
problems occur.

The third screen shows, for each TDM card, which RIU’s are present on the TDM ring. The RIU number
will only appear if there is an input feeder for the RIU, and the RIU is actually attached to the ring and
functioning properly.
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Model Builder Menus

DIS Network Menus

The DIS (Distributed Interactive Simulation) Network menus provide control and
monitoring of the DIS network attachment. For a more detailed description of the
status and protocol windows, refer to the section entitled “DIS Configuration
Commands”.

Support is provided for

Status of D.I.S. protocols, addresses, and network
Control of D.I.S. protocol options

D.1.S. network activity, including simulated radio transmissions received over
the D.1.S. network

List of Entity PDU's received over D.I.S. Network

List of transmitters from the DACS that are transmitting over the D.I.S.
network
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Model Builder Menus

Figure 10 DIS Network Menus
MAIN MENU

D.I.S. PROTOCOL STATUS WINDOW

D.l.S. MENU

D.1.S. PROTOCOL CONTROL WINDOW
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Model Builder Menus

Voice Network Menus

The Voice Network menus provide control and monitoring of the Voice Network,
a proprietary ASTi network that allows DACS to communicate with each other
over an Ethernet link. For a more detailed description of the status window, refer
to the section entitled “VoiceNet Configuration Commands”.

The Voice Network Menus provide
»  Status of the network
» Control over local Voice Network address List of objects transmitter

» List of objects transmitting and receiving over the Voice Network
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Model Builder Menus

Figure 11 VoiceNet Menu

MAIN MENU VOICENET MENU
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Model Builder Menus

Local Network Menus

The Local Network menus provide monitoring of radio traffic on the Local
Network, which is used to connect DSP cards within a single DACS.

The Local Network Menu provides access to lists of the objects transmitting over
the Local Network, along with their frequencies, entity ID’s, and radio ID’s.

For more information on using the Local Network, see the section entitled “Global
Channels”.
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Model Builder Menus

Figure 12 Local Network Menu

MAIN MENU

Freq of xmitters
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Object Inspector Panels

Object Inspector Panels
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Object Inspector Panels

Model Object Identifier Model Object Description

Object Type Name

Countexr

Identif ier Master_Cau_Freq

Description

Trigger : Master_ Caution xoxr OFfF orf
Pause 5 ofrf ofrf

Duration (sec) 5 a.47999999 a.47999999
Delay (sec) 5 .8 8.8

a
Range . a.47999999 8.8
1

Function ?» Master_Cau_Fregq . BBBaBaBaBRAa Z883 . 88888

Continuous On Count all On

Result 2883 .86868688 | On [ 2883
EsC—exit —M8M8M8M ——M —— —

Result - Float )
Result - Boolean Result - Integer

Inspector Panel Result - Integer

Identifier Output result from control object -

Integer (rounded value of floating

Used to give each object a unique )
point result)

name.
Description Restlt - Boolean Output result from control object
Description field to clarify display. . -
_ P fy display Boolean (Binary value of floating
Object Type Name point result, with < 0.3 being Off, > 0.7
Indication of the type of object being On).
currently being inspected.
Result
All Control objects have an output
result which is picked-up by any other
model object that is connected to it.
Result - Float

Output result from control object - a
floating point value.
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Object Inspector Panels

Model Connections

Connection Type Indicators Connection Fields

PlaySnd ——
Identif ier
Description Plays the sound file

SoundFile " MonkeyNoise

Om
off
a

Trigger
Pause
Index

A . 1888868688
A .t BBBAAZ

Begin Off=set 3 A . 18888886
End Offzet 2 B.6688L 38682

Gain 3 1.88888R8A 1. 8A8AK9BHA
Feeder Glh A

File Hode Current Index
File Position Random Start at
Pozition Range 15453

File Hame

Ezc—exit

Connection Value Scaling Factor Final Value

Panels within Model Builder have the same basic Where a connection is made to a control object, as in the Gain
construction. field above, the result value is obtained from the target
control, multiplied by the scaling factor (user modifiable) to

Each connection field is preceded by a character to indicate . )
create the displayed final value.

the type of object targeted by the connection.

Colons (:) indicate the field
connection is to a control object (e.g.
Host input, counter, or Math
Function).

Carat (") indicate the signal output can
be connected to a feeder.

Arrow (>) indicates the selection of a
math function from the user provided
list (Table lookup, add, subtract etc.).

Double Quotes (*) indicate the
connection to a soundfile from the
list., which can be either individual
files or groups of files.
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Signals
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Basic Signals
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Basic Signals

Sine Wave Signal

Frequency Modulation Signal

Frequency
Modulation I:fl> XKp-=---- >

Depth

-|
y
+ |- X (- X<
Y

Frequency |: XKF------ >

Gain N XKF----------""oo > X

N/

To Feeder

ACTUAL FREQUENCY = FREQUENCY (1 + (FREQ MOD DEPTH x FREQ MOD SIGNAL)) |

Sine Wave Signal

This signal source produces a
sinusoidal wave signal which can be
mixed in any proportion on any of the
analog output channels. Both
amplitude and frequency can be
controlled by input variables from
elsewhere in the model, or from the
host interface. The frequency can also
be modulated by another signal within
the signal processor, with the model
having control over the depth of
modulation. This is shown
diagrammatically above.
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Gain Connection

Frequency Connection

Sine Wave Signal

Gain Scale Factor

Identif ier
Description

Frequency (Hz)

Gain

Freq
Freq

» Frequency_Ctrl
: Gain_Ctrl

“No ModulationZ

Hod Signal :
Hod Depth

Feeder
Esc-exit —

Frequency Scale Factor

Basic Signals

Frequency

Gain

‘88 . A8888A
1.6886880688

Global Channel

Frequency Modulation Connection

Feeder Connection

Modulation Depth Connection

Frequency Connection

Control object connection to provide
overall frequency control from
elsewhere in model.

Frequency Scale Factor

Frequency
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Scaling factor for frequency control
value.

Frequency (in Hertz) of sine wave
generated by waveform synthesizer. If
the frequency connection is blank then
the frequency scale factor is used as
the frequency value; otherwise the
frequency is the scale factor times the
output result of the control object.

.\B68 . BBE8A
A .5888860688

B.8

Active TX

Modulation Depth

Modulation Scale Factor

Gain Connection

Gain Scale Factor

Gain

Control object connection to provide
amplitude gain control from elsewhere
in model.

Scaling factor for gain control value.

Amplitude gain of sine wave. If the
gain connection is blank then the gain
scale factor is used as the gain value;
otherwise the gain is the scale factor
times the output result of the control
object.

Frequency Modulation Connection

Connection to the frequency
modulating signal, which is scaled by
the modulation depth and added to the
frequency.
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Sine Wave Signal

Modulation Depth Connection

Control object connection to provide
frequency modulation depth control
from elsewhere in model.

Modulation Scale Factor

Modulation Depth

Scaling factor for frequency
modulation depth control value.

Frequency modulation depth value,
controls the effect of the frequency
modulation signal:

ActualFreq= Fregx (1+ (ModDepthx ModSignal)

Feeder Connection

Global Channel
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Usually it falls in the range 0 to 1.0,
when used in conjunction with a unity
gain modulation signal. Note: To
avoid unpredictable behavior care
should be taken to ensure that the
product of modulation depth and
modulation signal does not span a
range greater than -1.0 to +1.0.

Connection to a feeder, which adds the
sine wave into the signal highway.

Connection to a Global Channel. If
this field is non-zero, the same sound
that gets sent to the feeder connection
will be sent to the global channel,
where it can be picked up by other
models running on other DSP boards.
See the section on Global Channels for
details.

Basic Signals
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Basic Signals

Triangle Wave

Frequency Modulation Signal

Frequency
Modulation I:

Depth

XKp=----- >

\/

i
+ [ X |- X
Y

Frequency [f[> XKF------ >

Gain AXKF----==="~---cm - X

To Feeder

ACTUAL FREQUENCY = FREQUENCY (1 + (FREQ MOD DEPTH x FREQ MOD SIGNAL )) |

Triangle Wave Signal

This signal source produces a triangle
wave signal which can be mixed in
any proportion on any of the analog
output channels. Both amplitude and
frequency can be controlled by input
variables from elsewhere in the model,
or from the host interface. The
frequency can also be modulated by
another signal within the signal
processor, with the model having
control over the depth of modulation.

The triangle wave is identical in
operation to the sine wave
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Triangle Wave

Frequency Connection Frequency Scale Factor

Gain Connection Gain Scale Factor

Triangle
Identif iex Triangled
Description

Gain : Gain_Ctrl

Freq Mod Signal : <No Modulation:
Freq Mod Depth

Feeder
Ezc—exit ——

Frequency Modulation Connection

Frequency (Hz) ' Frequency_ Ctrl SHA . ARAKAA 5y BB . ABAAA

Basic Signals

Frequency

Gain

A .588880688

B.8

Active TX

Modulation Depth

Feeder Connection Modulation Scale Factor

Modulation Depth Connection

Frequency Connection Gain Connection
Control object connection to provide
overall frequency control from
elsewhere in model.

Frequency Scale Factor Gain Scale Factor
Scaling factor for frequency control
value. Gain

Frequency
Frequency (in Hertz) of triangle wave
generated by waveform synthesizer. If
the frequency connection is blank then
the frequency scale factor is used as
the frequency value; otherwise the

Control object connection provides
amplitude gain control from elsewhere
in model.

Scaling factor for gain control value.

Amplitude gain of triangle wave. If the
gain connection is blank then the gain
scale factor is used as the gain value;
otherwise the gain is the scale factor
times the output result of the control
object.

frequency is the scale factor times the Frequency Modulation Connection

output result of the control object.
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Connection to the frequency
modulating signal, which is scaled by
the modulation depth and added to the
frequency.
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Triangle Wave

Modulation Depth Connection

Control object connection to provide
frequency modulation depth control
from elsewhere in model.

Modulation Scale Factor

Modulation Depth

Scaling factor for frequency
modulation depth control value.

Frequency modulation depth value,
controls the effect of the frequency
modulation signal:

ActualFreq= Fregx (1+ (ModDepthx ModSignal)

Feeder Connection

Global Channel
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Usually it falls in the range 0 to 1.0,
when used in conjunction with a unity
gain modulation signal. Note: To
avoid unpredictable behavior care
should be taken to ensure that the
product of modulation depth and
modulation signal does not span a
range greater than -1.0 to +1.0.

Connection to a feeder, which adds the
triangle wave into the signal highway.

Connection to a Global Channel. If
this field is non-zero, the same sound
that gets sent to the feeder connection
will be sent to the global channel,
where it can be picked up by other
models running on other DSP boards.
See the section on Global Channels for
details.

Basic Signals
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Sawtooth Wave

Frequency Modulation Signal

F
pee R [
Depth +
r=--> X
-
Frequency [9 xKE--co—-o] + - ’\1

Gain N XKF----------ceeo - > X

To Feeder

ACTUAL FREQUENCY = FREQUENCY (1 + (FREQ MOD DEPTH x FREQ MOD SIGNAL )) |

Sawtooth Wave Signal

This signal source produces a
sawtooth wave signal which can be
mixed in any proportion on any of the
analog output channels. Both
amplitude and frequency can be
controlled by input variables from
elsewhere in the model, or from the
host interface. The frequency can also
be modulated by another signal within
the signal processor, with the model
having control over the depth of
modulation.

The sawtooth wave is identical in
operation to the sine wave
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Gain Connection

Frequency Connection

Sawtooth

Sawtooth

Identif ier

Savwtoothd

Description

Frequency (Hz)

Gain

Freq
Freqg

: Frequencuy Ctrl
: Gain_Ctrl

Mod Signal : <Moo Modulation>
Hod Depth

Feeder
Ezsc-exit ——

Frequency Modulation Connection

Feeder Connection

Wave

Frequency Scale Factor

Gain Scale Factor

258 BBBRBA
1.889686888

Global Channel

Basic Signals

Frequency

Gain

2581 . B8d8A
A .58880688

B.8

Active TX

Modulation Depth

Modulation Scale Factor

Modulation Depth Connection

Frequency Connection

Control object connection to provide
overall frequency control from
elsewhere in model.

Frequency Scale Factor

Frequency
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Scaling factor for frequency control
value.

Frequency (in Hertz) of sawtooth
wave generated by waveform
synthesizer. If the frequency
connection is blank then the frequency
scale factor is used as the frequency
value; otherwise the frequency is the
scale factor times the output result of
the control object.

Gain Connection

Gain Scale Factor

Gain

Control object connection to provide
amplitude gain control from elsewhere
in model.

Scaling factor for gain control value.

Amplitude gain of sawtooth wave. If
the gain connection is blank then the
gain scale factor is used as the gain
value; otherwise the gain is the scale
factor times the output result of the
control object.

Frequency Modulation Connection

Connection to the frequency
modulating signal, which is scaled by
the modulation depth and added to the
frequency.
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Sawtooth Wave

Modulation Depth Connection

Control object connection to provide
frequency modulation depth control
from elsewhere in model.

Modulation Scale Factor

Modulation Depth

Scaling factor for frequency
modulation depth control value.

Frequency modulation depth value,
controls the effect of the frequency
modulation signal:

ActualFreq= Fregx (1+ (ModDepthx ModSignal)

Feeder Connection

Global Channel
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Usually it falls in the range 0 to 1.0,
when used in conjunction with a unity
gain modulation signal. Note: To
avoid unpredictable behavior care
should be taken to ensure that the
product of modulation depth and
modulation signal does not span a
range greater than -1.0 to +1.0.

Connection to a feeder, which adds the
sawtooth wave into the signal
highway.

Connection to a Global Channel. If
this field is non-zero, the same sound
that gets sent to the feeder connection
will be sent to the global channel,
where it can be picked up by other
models running on other DSP boards.
See the section on Global Channels for
details.

Basic Signals

Page 57



Frequency
Modulation
Depth

Frequency

Mark Space

Gain

Square Wave Signal

Square Wave

Frequency Modulation Signal

Basic Signals

Gain

00_

-Gain

SQUARE WAVE

M—

|:> XKp=--=--- > >
Efl> XKp======---mmm - >
/
EP XKp===mmmmmmmmmmmmm e X
To Feeder

ACTUAL FREQUENCY = FREQUENCY (1 + (FREQ MOD DEPTH x FREQ MOD SIGNAL )) |

This signal source produces a square
wave signal which can be mixed in
any proportion on any of the analog
output channels. Both amplitude,
frequency and mark/space ratio (duty
cycle) can be controlled by input
variables from elsewhere in the model,
or from the host interface. The
frequency can also be modulated by
another signal within the signal
processor, with the model having
control over the depth of modulation.
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Frequency Connection

Mark Space Connection

Gain Connection

Sgquarc
Identif iew
Description

Frequency (Hz)
HarkSpace
Gain

Freq Mod Signal :
Freq Mod Depth

Feeder
Ezsc—exit —

Basic Signals

Square Wave

Frequency Scale Factor Frequency

Gain Scale Factor

Squared

i Freciency_Ctrl

: Gain_Ctrl

“No ModulationZ

Frequency Modulation Connection

Feeder Connection

Frequency Connection

Mark Space Scale Factor
Mark Space Ratio

Gain

186~ . BBEFA
A .5688688788
A .5888868688

1¥6 .8 18688
. SHAEBAEA
1.6886880688

B.8

Active TX

Global Channel
Modulation Depth

Modulation Scale Factor

Modulation Depth Connection

Control object connection to provide
overall frequency control from
elsewhere in model.

Frequency Scale Factor

Scaling factor for frequency control

value.

Frequency

Frequency (in Hertz) of square wave

generated by waveform synthesizer. If
the frequency connection is blank then

the frequency scale factor is used as
the frequency value; otherwise the

frequency is the scale factor times the

output result of the control object.

Mark Space Connection
Control object connection to provide
mark space control from elsewhere in
model.

Mark Space Scale Factor
Scaling factor for mark space ratio
control value.

Mark Space Ratio
Mark to space ratio for square wave.
Value ranges from 0 to 1.0 with O
being all space, 1.0 being all mark. If
the M/S connection is blank then the
M/S scale factor is used as the value;
otherwise the M/S is the scale factor
times the output result of the control
object.
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Square Wave

Gain Connection Global Channel
Control object connection to provide
amplitude gain control from elsewhere

in model.

Gain Scale Factor
Scaling factor for gain control value.

Gain
Amplitude gain of square wave. If the
gain connection is blank then the gain
scale factor is used as the gain value;
otherwise the gain is the scale factor
times the output result of the control
object.

Frequency Modulation Connection
Connection to the frequency
modulating signal, which is scaled by
the modulation depth and added to the
frequency.

Modulation Depth Connection
Control object connection to provide
frequency modulation depth control
from elsewhere in model.

Modulation Scale Factor
Scaling factor for frequency
modulation depth control value.

Modulation Depth
Frequency modulation depth value,
controls the effect of the frequency
modulation signal:

ActualFreq= Fregx (1+ (ModDepthx ModSign3al)

Usually it falls in the range 0 to 1.0,
when used in conjunction with a unity
gain modulation signal. Note: To
avoid unpredictable behavior care
should be taken to ensure that the
product of modulation depth and
modulation signal does not span a
range greater than -1.0 to +1.0.

Feeder Connection
Connection to a feeder, which adds the
square wave into the signal highway.
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Basic Signals

Connection to a Global Channel. If
this field is non-zero, the same sound
that gets sent to the feeder connection
will be sent to the global channel,
where it can be picked up by other
models running on other DSP boards.
See the section on Global Channels for
detalils.
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Basic Signals

Filter

Signal
Y

Filter Type - -» | Fiter

Frequency |:> XKF---- > L
Freq
Q Factor Ef‘> XKF---- >
Enable Ef‘> XOrp-=-------- > / - —

Gain

@

Y -
To Feeder

Filter Signal

This signal source produces a filtered
copy of the selected signal which can
be mixed in any proportion on any of
the analog output channels. The type
of filtering can be selected from low-
pass, band-pass or high-pass. The
filter quality factor, roll-off frequency,
and gain can be controlled by input
variables from elsewhere in the model,
or from the host interface. The default
signal is the internal pseudo random
noise source, providing an improved
noise source with better tunability.
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Filter Enable Connection

Frequency Connection

Q Factor Connection

Signal Connection

Filter Type
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Filter

Signal Connection

Filter ———M—MMM—MMM MM

Identif iex
Dezcription

FilterB

Eignal ; € \hite_Moize > Type:

Filter Enable ! Filter_ Ctrl »Ox

Frequency (Hz) @: —mmmMm———————
 Factor

Gain

Feedeyr == 000" ———
Esc—exit

Gain Connection

Feeder Connection

Connection to the signal to be used as
input to the filter. Deleting this
connection selects the default internal
white noise generator.

Selects a two pole filter type from;
Low-pass, Band-pass, High-pass,
Low-passQ, Band-passQ, High-

passQ, Notch or AllPass. The three Q Filter Enable

filters are amplitude adjusted such that
the filter has unity gain at the roll-off
frequency, and maintains this gain as
the quality factor is increased. The
band-pass filters have the low-pass

Local Filter Enable

18848 . A8868

1.88888698

Global Channel

Basic Signals

Frequency Scale Factor

Filter Roll-off Frequency

Filter Enable

1886 .A86868
A.7a7A9997

A .568808888

Active TX

Q Scale Factor

Gain Scale Factor Gain

Filter Enable Connection

Control object connection to provide
filter enable control from elsewhere in
model.

Local Filter Enable

Local value for the filter enable. If an
enable connection is made then this
provides an exclusive or function for
inverting the enable control state

The current filter enable state, when
On the filter will be active, when Off
the signal will be passed through with
gain control only.

and high-pass poles at the same roll- Frequency Connection

off frequency.

Control object connection to provide
overall frequency control from
elsewhere in model.
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Filter

Frequency Scale Factor
Scaling factor for frequency control
value.

Frequency
Roll-off frequency (in Hertz) of filter.
If the frequency connection is blank
then the frequency scale factor is used
as the frequency value; otherwise the
frequency is the scale factor times the
output result of the control object.

Q Factor Connection
Control object connection to provide
quality factor control from elsewhere
in model.

Q Scale Factor
Scaling factor for Q factor control
value.

Q Factor
Quality factor for filter. If the Q factor
connection is blank then the Q scale
factor is used as the Q value; otherwise
the Q is the scale factor times the
output result of the control object.

Gain Connection
Control object connection to provide
amplitude gain control from elsewhere
in model.

Gain Scale Factor
Scaling factor for gain control value.

Gain
Amplitude gain of filtered source. If
the gain connection is blank then the
gain scale factor is used as the gain
value; otherwise the gain is the scale
factor times the output result of the
control object.

Feeder Connection
Connection to a feeder, which adds the
filtered source into the signal highway.

Global Channel
Connection to a Global Channel. If
this field is non-zero, the same sound
that gets sent to the feeder connection
will be sent to the global channel,
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where it can be picked up by other
models running on other DSP boards.
See the section on Global Channels for
detalils.
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Play Soundfile

Basic Signals

Local Trigger-»|
; Xorf - - - -
Trigger Ef[> ________ ~
Local Pause -»| wor b - — - -
Pause [f‘> ________ =
Local End -»
End Positon [ @ >--------- » XK
Local Begin-»
Begin Position [ @ >--------- o XKF----

Local Index -»|
Index [fl>~ ———————— >

Gain

File Play Control Logic

Y

File Selection Logic

Sound

Index | [File List

) ST » xKF-----

Play Soundfile Signal

Sounds which have no dynamically
varying elements (except for overall
volume level) are best handled as fixed
off-line recorded sound files. (E.g.
Missile launch)

The output signal from a pre-recorded
sound file can be mixed in any
proportion on any output channel.

The file to be replayed is selected from
the soundfile directory list. If the files
are grouped together, then an integer
file number can be used to select from
a set of mutually exclusive files.

To Feeder
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The trigger boolean, the file index
number and the overall gain are
controllable from elsewhere in the
model or directly from the host input
variables.

Local mode control is available to
determine whether the file is played
continuously or single shot, if there is
a delay after completion of replay
when in continuous mode, and
whether the file plays to the end or can
be truncated.

Local control of the trigger boolean
allows the starting signal to be either
an off to on transition, or an on to off.
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Basic Signals

Play Soundfile

Index Connection Trigger Connection Local Trigger Trigger

Pause

Pause Connection Local Pause

Index

SoundFile Connection Local Index
rlayid ———mM8 —FH— — ——————
Identif icr

Description Plays the sound file

SoundFile " MonkeyMoise

Om
ofF
a

Trigger SR S A
Paus=e S wor OFF
Index . -

A .1888868688
A .6.B88882

Begin Off=set R I A. 186888888
End Offzet R L AN 2 51515515 e

Gain R e e e e L .kAABABAA 1. 88A98BHA
Feeder Glh A

File Mode f Cwrrent Index  ——-———
File Pozition Reondom Start at ————-
Pozition Range / 15453
File Name
Esc&exit ——— -~ 0 @ @@ @@ O O @

Begin Connection Begin Position

End Connection End Position

Gain Scale Factor Gain

Gain Connection

Feeder Connection

SoundFile Connection Trigger
Sound file selection from model’s The current trigger state, a value of On
soundfile directory list starts the soundfile playing. If in

continuous mode the file replays while
this trigger is On, else if in one-shot
mode the file replays once for each Off
to On transition of the trigger.

Trigger Connection
Control object connection to start/stop
control elsewhere in model.
Local Trigger .
Local value for the trigger. If no Pause Connection
connection is made this allows the
trigger to be left permanently in the On
position. If a trigger connection is
made then this provides an exclusive
or function for inverting the trigger
control state

Control object connection to provide
pause control from elsewhere in
model.
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Local Pause

Pause

Index Connection

Local Index

Index

Begin Connection

Begin Scale Factor

Begin Position
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Play Soundfile

End Connection
Local value for the pause. If no
connection is made this allows the
pause to be left permanently in the off
position. If a pause connection is made
then this provides an exclusive or
function for inverting the pause
control state

End Scale Factor

End Position
The current pause state, a value of on

freezes the soundfile playing, a value
of off allows the play to continue from
the current file position

. . . Gain Connection
Control object connection to provide

file selection control from elsewhere
in model.

o Gain Scale Factor
Local value for the file index. If a

connection is made then this value is
subtracted from the incoming index
value; otherwise it provides a default
value for the file index.

Gain

The current value of the file index.
This index is used to select one of a
group of files from the sound files list.
It is only active when the soundfile
connection is made to a file group, and
the index matches that of one file in
the list. If no matches are found then

no file is replayed. Global Channel

Control object connection to provide
begin position control from elsewhere
in model.

Local value for the begin position or
scaling factor for begin position
connection

The current begin position offset as a
fraction of the selected files total
length, i.e. a value of 0.5 starts file half
way into normal play section.

Feeder Connection

Basic Signals

Control object connection to provide
end position control from elsewhere in
model.

Local value for the end position or
scaling factor for end position
connection.

The current end position offset as a
fraction of the selected files total
length, i.e. a value of 0.1 stops the file
at 90% of it's normal end point

Control object connection to provide
amplitude gain control from elsewhere
in model.

Scaling factor for gain control value.

Amplitude gain of file replay source.
If the gain connection is blank then the
gain scale factor is used as the gain
value; otherwise the gain is the scale
factor times the output result of the
control object.

Connection to a feeder, which adds the
replayed sound source into the signal
highway.

Connection to a Global Channel. If
this field is non-zero, the same sound
that gets sent to the feeder connection
will be sent to the global channel,
where it can be picked up by other
models running on other DSP boards.
See the section on Global Channels for
details.
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Basic Signals

de Modulator

Modulation Carrier
Signal Signal
Modulation Offset [? . Loooosoooocsoooossoes +
Lag
Filter
Filter Constant - - - - 5
Y
Carrier Offset E?  lboccooooooosssooossccscsllssscsooes > +
> X |
Gain N XKF----=-=-===-="=cccmmmeeo o > X

Amplitude Modulator

The amplitude modulator provides a

signal multiplication capability

between two signals, a carrier
waveform and a modulating envelope.
This is useful for general warning
tones (e.g. Radar Warning Receivers).
Complex warning tones can be
generated when the amplitude

modulator is used with one of
pulse signals described later.

The modulation signal can be

from zero to allow for control of the
modulation depth. A lag filter is also

l To Feeder

occur when square wave modulating a
sine wave. The filter constant
determines the effective slew rate of
the modulating signal.
The filter function is defined as:
YN = Yng t KXn - YD)
Where
XN = new input value
the

YN = hew output value
offset Y n-1 = last frame’s output value
K = filter constant

where:

provided to soften the edges which
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K = pi * FilterFreq / SampleRate
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Amplitude Modulator

Modulation Signal Connection

Modulation Offset Connection

Basic Signals

Modulation Offset Scale Factor

Filter Constant

Modulate Connection Local Modulate

Identifier
Description

Hodulate Signal ; SgqusveB filter 2486080 ABAA

Modulate Offset | ~————————————
Modulate s oo

Carrier Signal
Carrier Offget . ———7—"777—"————

Gain

Feeder 00—
Ezc—exit

Carrier Signal Connection

Connection

Carrier Offset Connection

Gain Connection

Modulation Signal Connection
Connection to the modulating signal.

Filter Constant
Value for modulation signal lag filter,
roll-off frequency (in Hertz).

Modulation Offset Connection
Connection to a control for the offset
to be added to the modulation signal.

Modulation Offset Scale Factor
Scaling factor for modulation offset.

Modulation Offset
Value added to modulation signal
prior to multiplication by carrier

signal. If the offset connection is blank

then the offset scale factor is used;

otherwise the offset is the scale factor

times the output result of the control
object.

E

1.868848860688

B.8

1.A88%860688

Modulation Offset

Modulate Value

1.ranBaBaA
Om

B.8

A .5898868688

Active TX

Carrier Offset

Carrier Offset Scale Factor

Gain Scale Factor
Global Channel

Local Modulate
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The modulation offset should be 1.0 to
provide a full depth of modulation
from a square or sinusoidal source.
This assumes the gain of the
originating signal is set to 1.0, in
which case it will swing between -1.0
and 1.0, hence the need for a 1.0 offset.
If a pulse stream is used then this
offset should be set to 0.0 for an on/off
modulation of the carrier.

Modulate Connection

Connection to a control for the
modulation state.

Local state for modulation.
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Amplitude Modulator

Modulate Value Global Channel
Modulate control, when On carrier is
modulated; otherwise, the carrier
passes through with no modulation. If
the modulate connection is used then
the modulate value is the exclusive-or
of the connected control value and the
local modulate flag.

Carrier Signal Connection
Connection to the carrier signal to be
used by the modulator.

Carrier Offset Connection
Connection to a control for the carrier
offset to be added to the carrier signal.

Carrier Offset Scale Factor
Scaling factor for carrier offset.

Carrier Offset

Value added to carrier signal prior to
multiplication by modulation signal. If
the offset connection is blank then the
offset scale factor is used as the value;
otherwise the offset is the scale factor
times the output result of the control
object.

The carrier offset can be used to
effectively mix a proportion of the
modulation signal with the modulated
carrier.

Gain Connection
Control object connection to provide
amplitude gain control from elsewhere
in model.

Gain Scale Factor
Scaling factor for gain control value.

Gain
Amplitude gain of amplitude
modulated source. If the gain
connection is blank then the gain scale
factor is used as the gain value;
otherwise the gain is the scale factor
times the output result of the control
object.

Feeder Connection
Connection to a feeder, which adds the
modulated wave into the signal
highway.
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Basic Signals

Connection to a Global Channel. If
this field is non-zero, the same sound
that gets sent to the feeder connection
will be sent to the global channel,
where it can be picked up by other
models running on other DSP boards.
See the section on Global Channels for
detalils.
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Analog Input

Input

¥

Y
10 ____ 5] X

l To Feeder

Analog Input

Brings an analog input channel in as a
signal which can be mixed, filtered, or
added into any combination of
highway channels via a feeder
connection.

Note: This object replaces the analog
input objects of earlier revisions of
ModelBuilder, since all three analog
input feeders can be replaced by this
one object used in conjunction with
either a balancer, or a signal mixer.
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Analog Input

Input Channel

AinB
Identif ier Head=et Mic
Description

From Input

Feeder
Ezc—exit

Global Channel

Feeder Connection

Input Channel

Feeder Connection

Global Channel

Input channel on waveform
synthesizer.

Connection to a feeder, which adds the
analog input into the signal highway.

Connection to a Global Channel. If
this field is non-zero, the same sound
that gets sent to the feeder connection
will be sent to the global channel,
where it can be picked up by other
models running on other DSP boards.
See the section on Global Channels for
details.
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Active TX

Basic Signals
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VOX

Input Channel
or Signal

Filter Type - -»{| rijter

T |

XKp----- >

Frequency
|: :- ~ T "Vox Level

, 1~ ~Vox Delay
vy ¥

Enable

Comparator
‘ and delay

1
Press to
tooooo==a Xor |- -
A <I: Talk
Gain AXKF-----= > X

To Feeder

Q Factor |:

\ \/

VOX

The VOX object allows VOX or push
to talk control over an input channel or
a signal. If the filtered input sound
level exceeds the VOX level, the VOX
comparator will turn on for an amount
of time equal to the VOX delay.
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PTT Connection

VOX

Vox Enable Connection

Signal Connection

Uoxg
Identif ier
Description

Signal ; Head=set Hic
Press To Talk 5
VX Enable

VX Level

VO¥X Delay 1 2 .88888H848

Filter Freq Hz : Z88.868868688
Gain

Feeder

Input Channel

Om

Signal Level: ©.HAA31821
Qfactor A.7YATAIIIY Tupe Highpass

1.FBBABRLBA

Filter Q Vox Level

= 8.8

Basic Signals

Local PTT

Local Vox Enable
PTT Vox Enable

Om

A .8186868688

Vox Level
Connection Filter Factor Scale Factor Vox evel
Frequency . ignal Level
Vox Delay Gain Scale Eilver T
Feeder Connection Global Factor ilter Type
. Channel .
Gain Gain
Connection
Input Channel Gain

Analog input channel on waveform
synthesizer. This should be set to zero
if the input is taken from the Signal

Connection.
Signal Connection

Connection to an input signal. If this

field is not empty, then the input

channel should be set to zero.
Gain Connection

Control object connection to provide
amplitude gain control from elsewhere Local PTT

in model.
Gain Scale Factor

Scaling factor for gain control value.
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PTT Connection

Amplitude gain of the output signal. If
the gain connection is blank then the
gain scale factor is used as the gain
value; otherwise the gain is the scale
factor times the output result of the
control object.

Connection to a control object that
provides a Press to Talk value.

Provides a local Exclusive Or value
for the Press to Talk Connection.
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PTT

Signal Level

VOX

If the Press To Talk is ON, then the
input signal will be passed to the
output.

Indicates the sound level of the input
signal.

Vox Level Connection

Provides a connection to a control
object which allows the host computer
to control the Vox level.

Vox Level Scale Factor

Vox Level

Vox Delay

Filter Type

Filter Frequency

Filter Q Factor
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Provides an offset value for the Vox
level Connection. If the Vox Level
Connection Field is empty, then this
becomes the Vox Level.

If the Vox enable is on, then the Signal Feeder Connection

Level is compared to the Vox Level. If
the signal level is higher, it enables the

input to be fed through for a period of Global Channel

time equal to the Vox Delay. If the
signal level exceeds the Vox level
while the timer is on, it will reset the
timer. (i.e. If the input signal exceeds
the Vox level at least once every delay
time, the input signal will be
continually fed through.).

The amount of time after the Signal
Level falls below the Vox level that
the input signal will continue to be fed
through.

Type of filter the input signal will be
filtered by. The filtering occurs before
the Vox compares the signal level to
the Vox Level. If no filtering is
desired, the filter type should be set to
AllPass.

Provides the characteristic frequency
of the filter.

Provides the Q factor for the filter.

Local Vox Enable

Vox Enable

Basic Signals

Vox Enable Connection

Connection to a control object that
allows host control over the Vox
Enable.

Provides an exclusive or value for the
Vox enable connection. If the Vox
Enable Connection is empty, it
provides the value for the Vox Enable.

If the Vox enable is on, the Vox
comparator (whose action is described
in Vox Level) can enable the feeding
through of the signal. If it is off, the
signal can only be fed through by the
Press to Talk.

Connection to a feeder, which adds the
output into the signal highway.

Connection to a Global Channel. If
this field is non-zero, the same sound
that gets sent to the feeder connection
will be sent to the global channel,
where it can be picked up by other
models running on other DSP boards.
See the section on Global Channels for
details.
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Global In

For information on the Global In signal, see the section on global channels.
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Signal Selector

Signall Signal3 Signal5 Signal7

Signal2 Signal4 Signal6

Signal8

Selection | Bit0
Control

Control Ef[> &K U I R e
_______________________ — - »]

IS D D R D D e
Y Y Y Y Y Y Y  J
Input Signal » x K > Z
Gain Eﬁ> XK .
To Feeder
Signal Selector highway correctly. This is a result of

the radio and intercom matching being
performed at the highway interface
and not within this selector object.

The signal selector provides a
controlled mixing of up to eight
signals into a single signal.

Control is provided over which of the
eight signals should be mixed and the
overall output signal gain.

Note: When connecting the output of
the signal selector to any other signal
object (e.g. Filter, Frequency or
Amplitude Modulator) the input
signals should be restricted to the basic
signal sets. The complex signals that
are in the Radios, Nav-Aids and
Intercom packages will not always be
mixed into this signal output correctly,
but will be mixed into the signal
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Signal Control Connection

Signal Connections

Feeder

Selector
Identit ier
Description

Control

Signall
Signal2
Signal3
Signald
Signals
Signalb

Signal’?
Signald

In Signal
Out Gain

Feeder

onnection

Signal Connections

Signal Selector

Select—17

: 3elect_Ctrl

; Sawtoothd

Triangled

: Gain_Ctrl

ChanET TN c1b 8

Es¢c&Wexit ——MmMm — —————

.Y

Local Signal Control Mask

Local Signal Gains

. BBBBREAA
. BBBBREAA
. BBBBREAA
. BBBBREAA
. BBBBREAA
. BBBBREAA
. BBBBREAA
. BBBBREAA

Pk ok ok ok ok ok ok ok

— .8

1.H886880688

pbal Channel

Gain Connection

Basic Signals

Signal Control Mask

Gain Scale Factor

.5SHABRHAA
.A
.5SHABRHAA

3 O SO0 ®

.5SHABRHBA

Active TX

Signal Gains

Gain

Signal Control Connection

Signal connection from the signal list,
for the eight signals which are mixed
into a composite output by the
selector. There is also a ninth signal,
the In Signal, which is mixed into the
output independent of the Control

Mask.

Local Signal Gains

Signal Gains
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Local gain control for each signal.

Overall gain for each signal, taking
into account each signal’s control bit

(on or off).

Connection to control section of
model for switching signals on or off.
If connected to a boolean all the signal
will be switched together. If connected
to an integer, the least significant byte
provides a bit mask for each signal,
with the I.s.b. controlling signall and
the m.s.b. signal8.

Local Signal Control Mask

Local control mask for the eight
signals. When a connection is present
the local mask acts as a bit enable
which is the AND of the local mask
and the connection value.
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Signal Selector

Signal Control Mask
Individual signal control byte. Each bit
enables on of the eight signals. When
the I.s.b. is 1 the signal is added to the
group. The remaining signals are
controlled by each bit in sequence,
with the m.s.b. being the control for
signal8.

Gain Connection
Control object connection to provide
amplitude gain control from elsewhere
in model.

Gain Scale Factor
Scaling factor for gain control value.

Gain
Amplitude gain of file replay source.
If the gain connection is blank then the
gain scale factor is used as the gain
value; otherwise the gain is the scale
factor times the output result of the
control object.

Feeder Connection
Connection to a feeder, which adds the
total signal sound source into the
signal highway.

Global Channel
Connection to a Global Channel. If
this field is non-zero, the same sound
that gets sent to the feeder connection
will be sent to the global channel,
where it can be picked up by other
models running on other DSP boards.
See the section on Global Channels for
details.
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Signal Mixer

Signall Signal3

Signal2

Signal4

Signal5

Sign

alé

Basic Signals

Signal7
9 Signal8

Gainl

Gain2

Gain3

Gaind|  Dp-------mmmmm e b e - - - - - - >

Gain5| @ D------—-m e - - - - X

e D e e A B e --»| X

(=11 A I T e e e |

Gain8

Selection BILOY
Control

Control
Byte [fl> &K > [[~"""1""""T""~""" ==

Input
Gain v

Input
Signal X

Y

Output
Gain > XK ..

Signal Mixer

The signal mixer provides a controlled
mixing of up to eight signals into a
single signal. Control is provided over
which of the eight signals should be
mixed, with both individual signal and
overall gain control.

Note: When connecting the output of
the signal mixer to any other signal
object (e.g. Filter, Frequency or
Amplitude Modulator) the input
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signals should be restricted to the basic
signal sets. The complex signals that
are in the Radios, Nav-Aids and
Intercom packages will not always be
mixed into this signal output correctly,
but will be mixed into the signal
highway correctly. This is a result of
the radio and intercom matching being
performed at the highway interface
and not within this mixer object.
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Signal Mixer

Signal Control Connection Local Signal Control Mask

Signal Connections Signal Gain Connections

Description
Control ! Belect_Cirl and FF

Eignall : FilterB :

Eignalz : Sined : Eine_Ga
Bignal3 5 H

Signal4

Signals

Signalb

Signal7?

Signal8

- () )

In Zignal : : * @.8

.ZABBBAAA
.BBBBBAAA
.488A88A 1
.ARAAARA
.ARAAARA
.ARAAARA
.ARAAARA
.ARAAARA

Basic Signals

Signal Control Mask
Local Signal Gains

Signal Gains

. ZM188868
. 54888888
. 48888881

Out Gain H . BABARARA

Feeder Active TX
Esc-exit — —M M —

Global Channel

Feeder Connection Gain Connection Gain Scale Factor Gain

Signal Connections Signal Control Connection

Signal connection from the signal list,
for the eight signals which are mixed
into a composite output by the
selector. There is also a ninth signal,
the In Signal, which is mixed into the
output independent of the Control

Connection to control section of
model for switching signals on or off.
If connected to a boolean all the signal
will be switched together. If connected
to an integer, the least significant byte
provides a bit mask for each signal,

Mask. with the I.s.b. controlling signall and
Local Signal Gains the m.s.b. signal8.
Local gain control for each signal. Local Signal Control Mask

Signal Gains
Overall gain for each signal, taking
into account each signal’s control bit
(on or off).
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Local control mask for the eight
signals. When a connection is present
the local mask acts as a bit enable
which is the and of the local mask and
the connection value.
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Signal Mixer

Signal Control Mask
Individual signal control byte. Each bit
enables on of the eight signals. When
the I.s.b. is 1 the signal is added to the
group. The remaining signals are
controlled by each bit in sequence,
with the m.s.b. being the control for
signal8.

Gain Connection
Control object connection to provide
amplitude gain control from elsewhere
in model.

Gain Scale Factor
Scaling factor for gain control value.

Gain
Amplitude gain of file replay source.
If the gain connection is blank then the
gain scale factor is used as the gain
value; otherwise the gain is the scale
factor times the output result of the
control object.

Feeder Connection
Connection to a feeder, which adds the
total signal sound source into the
signal highway.

Global Channel
Connection to a Global Channel. If
this field is non-zero, the same sound
that gets sent to the feeder connection
will be sent to the global channel,
where it can be picked up by other
models running on other DSP boards.
See the section on Global Channels for
details.
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Pulse Sequences

Pulse Stream and Pulse Sequence (Pulse Stream Package)
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Frequency
Modulation
Depth

Frequency

Mark Space

Gain

Pulse Signal

Pulse

Frequency Modulation Signal Amplitude Modulation Signal

Pulse Sequences

Gain
XKf------ >

|—|
\/

00_

PULSE STREAM

XKp=--=--- >

XKp=======-=-=---~ >

XKp=====----mmmmmmmmmmmmm oo m oo X

il

To Feeder

ACTUAL FREQUENCY = FREQUENCY (1 + (FREQ MOD DEPTH x FREQ MOD SIGNAL )) |

This signal source produces a pulse
stream signal which can be mixed in
any proportion on any of the analog
output channels.

NOTE: A pulse signal is similar to the
square wave except it is limited to
positive amplitudes. Both gain,
frequency and mark/space ratio can be
controlled by input variables from
elsewhere in the model, or from the
host interface.

Both the frequency and pulse
amplitude can be modulated by other
signals within the signal processor,
with the pulse signal object having
control over the depth of modulation.
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Pulse Sequences

Pulse

Amplitude Modulation

Connection . Frequency Scale Factor
Frequency Connection . Mark Space Scale Factor
Mark Space Connection Gain Scale Factor

Gain Connection

rolse —— ——+ —— —F—————————————— -

Ident if ier Pulse®

Description

Signal ; tNo MolulationZ

Frequency (Hz) @ ——- ——————— .a
HarkSpace LN Zimii .5F 118888
Gain R .A

-5t 19PBAR

Freq Mod Signal : <No Modulation>
Freqg Mod Depth ! ——mm————— . a.a

Feeder 2 =~ ——————— Aclive TX
Esc—exit — - -

Frequency

Frequency Modulation Frequency Moddlation Mark Space
Connection Feeder Depth Scale Factor Gain
Connection )
. Modulation
Frequency Modulation
Depth Connection
Amplitude Modulation Connection scale factor is used as the frequency
Connection to the pulse amplitude value, else the frequency is the scale
modulating signal. No connection factor times the output result of the
defaults to a fixed amplitude pulse control object.
stream. Mark Space Connection
Frequency Connection Control object connection to provide
Control object connection to provide mark space control from elsewhere in
overall frequency control from model.
elsewhere in model. Mark Space Scale Factor
Frequency Scale Factor Scaling factor for mark space ratio
Scaling factor for frequency control control value.
value.

Frequency

Frequency (in Hertz) of the pulse
signal generated by waveform
synthesizer. If the frequency
connection is blank then the frequency
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Mark Space Ratio

Gain Connection

Gain Scale Factor

Gain

Pulse

Mark to space ratio for square wave.
Value ranges from 0 to 1.0 with O

being all space, 1.0 being all mark. If
the M/S connection is blank then the
M/S scale factor is used as the value,
else the M/S is the scale factor times
the output result of the control object.

Control object connection to provide
amplitude gain control from elsewhere
in model.

Scaling factor for gain control value.

Amplitude gain of square wave. If the
gain connection is blank then the gain
scale factor is used as the gain value,
else the gain is the scale factor times
the output result of the control object.

Frequency Modulation Connection

Connection to the frequency
modulating signal, which is scaled by
the modulation depth and added to the
frequency.

Modulation Depth Connection

Control object connection to provide
frequency modulation depth control
from elsewhere in model.

Modulation Scale Factor

Modulation Depth

Scaling factor for frequency
modulation depth control value.

Frequency modulation depth value,
controls the effect of the frequency
modulation signal:

ActualFreq= Fregx (1+ (ModDepthx ModSign3al)
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Usually it falls in the range 0 to 1.0,
when used in conjunction with a unity
gain modulation signal.

CAUTION: To avoid unpredictable
behavior care should be taken to
ensure that the product of modulation
depth and modulation signal does not
span a range greater than -1.0 to +1.0.

Feeder Connection

Global Channel

Pulse Sequences

Connection to a feeder, which adds the
square wave into the signal highway.

Connection to a Global Channel. If
this field is non-zero, the same sound
that gets sent to the feeder connection
will be sent to the global channel,
where it can be picked up by other
models running on other DSP boards.
See the section on Global Channels for
details.
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Pulse Stream

PRI = Main PRI + PRI Modulation

— Pulse Stream Signal
Time between pulse starts is

Pulse Main PRI modulated by some function.

Width

Figure 1

Pulse Stream Signal

The Pulse Stream signal source is a
sophisticated signal source which
generates a stream of pulses. Like the Pulse
signal, the pulses have an amplitude
between 0 and 1.

Through the next few pages is a series of
diagrams explaining how the Pulse Stream
Signal works. The parameters referred to
are setin the Pulse Stream Object Inspectol
screen, which is shown below. You may
want to refer to that periodically while
reading this section.

The pulse stream is typically used to
frequency or amplitude modulate other
signals, to provide time varying tones.

Figure 1 shows a Pulse stream. The pulse width
and PRI (Pulse Repetition Interval) are shown.
The PRI is usually the Main PRI (supplied in the
Object Inspector) modulated by some other signal
or function.

There are several ways to Modulate the timing
between pulses. These different modulation
methods are called Pulse types, and are specified
in the Pulse Type field. Each Pulse type has a
number from 1 to 255 and a name.

For each pulse type, some of the parameters are
ignored. A table of which pulse types use which
parameters is given in figure 6.

The next few pages describe the various pulse
types.
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Pulse Sequences

Pulse Stream

Signal Modulated

— SN Main PRI
& ‘{Modulation Depth (From 0 to 1)
, F—
Time  —s» Many Times Larger
than Main PRI time
Modulating
Function
Value of
PULSE TYPE
field Modulating Function Note

9 External Signal Signal Connection

1,6-8,10-100,220-255 Steady - no modulation

Figure 2

Figure 2 shows how the first few Pulse
Types work. The graph shows the PRI
(Pulse Repetition Interval) as a function of
time. The specific example is a triangle
modulated pulse stream (Pulse type 3,
Triangle.) Built into the object are sine,
triangle, sawtooth and square wave
modulations. You can also use an arbitrary
signal to modulate the PRI by selecting
Pulse Type 9 (external) and entering a
signal in the PRI Modulation field. For the
built in modulation signals, you need to
specify a modulation frequency and
modulation depth. For the external pulse
type, the modulation frequency is ignored
and the modulation depth becomes a scale
factor for the external modulation signal.
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Pulse Sequences

Pulse Stream

Dwell

Dwell Time

...................... Maln PRI
Modulation Depth (From 0 to 1)

, Shown: Dwell3 with
Time —s Modulation Depth 0.5

Many times larger
than Main PRI time

Value of

PULSE TYPE

field Name Note

101-150 Dwell1-Dwell150 Number of steps =

Dwell number +1.

Dwell Time and Mod Depth
specified in Pulse Stream
Object

Figure 3

Pulse types 101 to 150 are called dwelll to
dwell 150. The spacing between pulses
(PRI) is modulated in a step like fashion.
The length of time on each step is given by
the dwell time, and the number of steps is PRI Main x (1 - Modulation Depth)
the dwell number plus one. (e.g., for dwell5 and

there will be six steps.) The steps are ) i

evenly spaced, and their height is given by PRI Main x (1 + Modulation Depth)
the modulation depth, as shown.

The PRI time varies between

ASTi : Digital Audio Communication System : Model Builder Reference Manual Page 89



Dwell Time

Pulse Sequences

Pulse Stream

Random Dwell

............ Main PRI
Modulation Depth (From 0 to 1)

Time—>

—

Many Times Larger

Shown: Random Dwell3
with Modulation Depth 0.5

Than Main PRI (Note the four distinct levels)
time
Value of Name Note
PULSE TYPE field
151-198 Random Dwelll Number of steps = Dwell
to Random Dwell 48 number +1. Dwell Time,
Mod depth specified in
Pulse Stream Object
199 Random Dwell Jumps to any level, up
to Modulation Depth
Figure 4

Figure 4 shows the Random Dwell
Pulse Type (Pulse types 151-199). The
random dwell is the same as the dwell,
except that instead of stepping
sequentially through the levels it
jumps randomly among them. The
number of levels is given by the
Random Dwell number + 1 - i.e.,
Random Dwell 5 would jump through
6 different PRI modulation times.

In addition, there is a Random Dwell
with no number (Pulse type 199). With
this pulse type, the PRI time jumps
randomly throughout it's allowed
range, staying at each PRI time for a

dwell time.

The allowed range for the random dwell
is between

PRI Main x (1 - Modulation Depth)
and
PRI Main x (1 + Modulation Depth)
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Pulse Sequences

Pulse Stream

Stagger

. Pulse
Main PRI | Width

| =
Shown: Stagger 3

Stagger Stagger

PRI2 PRI3
Value of
PULSE TYPE field Name Note
201-208 Stagger 1 to Number of Pulses =
Stagger 8 Stagger Number.
Stagger 1
%88_219 Stagger 8 Frequency modulation
fields and dwell time
are ignored
Figure 5
The Stagger Pulse types operate The stagger pulse type is the only one
differently from the other pulse types to use the Stagger PRI values. It
mentioned before. Instead of ignores all of the PRI modulation
modulating the PRI, up to eight PRI fields.

values are given which define the
spacing of the pulses. The number of
pulses in the stream is given by the
stagger number (e.g. Stagger 4 has
four pulses per cycle.)

The length from cycle to cycle is given
by the Main PRI value, while the
placement of the intermediate pulsesis
shown in the diagram.
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Pulse Sequences

Pulse Stream

Pulse Stream Pulse Type Table

Parameters Used

Pulse Type Number  Pulse Type Name Stagger PRI Modulation Dwell
PRIs  Freq Depth  Time

2 sine N Y Y N

4 sawtooth N Y Y N

6-8 steady N N N N

10-100 steady N N N N

151-198 random dwelll to N N Y Y
random dwell 48

200 staggerl Y N N N

209-219 stagger8 Y N N N

Figure 6

This pulse stream type table
summarizes which parameters are
used by which pulse types.
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Pulse Stream

PRI Modulation

Signal

Pulse Type

Connection Local Pulse

Type

Pulse Sequences

Pulse Type

Pulgeg ———M—MMM8M8 MM MM —
Identif ier
Description

Pulzse Tupe
Pul=ze Width

Main PRI uBE
Stagger PRIZ ul
Stagger PRIZ ul
Stagger PRI4 ul
Stagger PRIS ul
Stagger PRIG ul
Stagger PRI7 ul
Stagger PRIB ul

PRI MHodulation
PRI Hod Fregq Hz
FRI Hod Depth
Duell Time Sec

Pul=esH

———————————————— 19608 . AABA
———————————————— 5ARARA . AAA
1AAAAA . ABA

186868 . 688

“No Modulation>

——— % 9.0

P .8

. BBABREAA

Gain Modulation : <No Modulation>

Gain
Feeder
Ezc—exit

Gain Modulatio
Signal

Feeder

Gain Global
Connection Channel

Connection

Pulse Type Connection

Stagger3d

186806 . B8R
SHAH0A . 688

186868 . 688
186868 . 688

. BBBBREAA

Active TX

. G4
ain Scale
Factor

Pulse Width Connection

Provides a connection to a control
object to specify the pulse type.

Local Pulse Type

Provides a connection to a control
object which specifies the pulse width.

Pulse Width Scale Factor

Provides an offset for the pulse type
connection. If the pulse type
connection field is empty, it provides
the pulse type.

Pulse Type

Pulse Width

This field determines the type of pulse
stream. A detailed discussion of the
different types of pulse streams are
given in the immediately preceding
pages. The pulse type is a number
between 0 and 255. Each number has
an associated name which appears
next to the number. A pulse type of
zero turns off the pulse stream.
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Provides a scale factor for the Pulse
Width Connection. If the Pulse Width
Connection field is empty, this field
provides the Pulse Width.

Provides the width of the pulses in the
pulse stream, in microseconds. See
figure 1, above.

NOTE: the resolution of the pulse
width is limited to the sample rate of
the DSP. If the DSP is running at 8000
samples/sec, the pulse width
resolution will be 125 microseconds.
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Pulse Stream

Main PRI Connection

Provides connection to a control
object which provides the Main PRI
value.

Main PRI Scale Factor

Main PRI

Provides a scale factor for the Main
PRI connection. If the Main PRI
connection is empty, this field
provides the Main PRI value.

Provides the basic spacing between
pulses, as measured from the
beginning of successive pulses (see fig
1, above). This spacing can be
modulated by the different pulse types.
The Main PRI is measured in
microseconds.

NOTE: the timing resolution of the
Main PRI is limited to the sample rate
of the DSP. If the DSP is running at
8000 samples/sec, the pulse width
resolution will be 125 microseconds.

Stagger PRI Connections

Provide connections to control objects
which provide the Stagger PRI values.

Stagger PRI Scale Factors

Stagger PRI's
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Provide scale factors for the Stagger
PRI Connections. If any of the
connection fields are empty, this
provides the Stagger PRI value.

Gives the stagger time, in
microseconds, for the stagger pulse
types. These values are only used by
the stagger pulse types (pulse types
200 to 219). See figure 5 above for a
detailed explanation.

NOTE: the timing resolution of the
Stagger PRI's is limited to the sample
rate of the DSP. If the DSP is running
at 8000 samples/sec, the pulse width
resolution will be 125 microseconds.

Pulse Sequences

PRI Modulation Connection

Provides a connection to a signal
which modulates the Main PRI value.
This field is only used by Pulse Type 9
(external).

PRI Mod Freq Connection

Provides a connection to a control
objects which provide the PRI
Modulation Frequency.

PRI Mod Freq Scale Factor

PRI Mod Freq

Provide scale factors for the PRI
Modulation Frequency Connection. If
any of the connection fields are empty,
this provides the PRI Modulation
Frequency.

For pulse types 2 through 5 (sine,
triangle, sawtooth, square), this field
provides the frequency of the signal
modulating the Main PRI. Itis ignored
for other pulse types.

PRI Mod Depth Connection

Provides a connection to a control
objects which provide the PRI
Modulation Depth.

PRI Mod Depth Scale Factor

PRI Mod Depth

Provide scale factors for the PRI
Modulation Frequency Connection. If
any of the connection fields are empty,
this provides the PRI Modulation
Depth.

A number between 0 and 1 which
determines the modulation depth for
the Main PRI modulation. A 0
indicates no modulation. The range of
PRI values will be

from

PRI Main x (1 - Modulation Depth)

to

PRI Main x (1 + Modulation Depth)

This field is ignored for the Steady and
Stagger Pulse types.
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Pulse Stream

Dwell Time Connection
Provides a connection to a control
object which provides the dwell time.

Dwell Time Scale Factor
Provides a scale factor for the Dwell
Time Connection. If the connection
field is empty, this provides the Dwell
Time.

Dwell Time
This is used by the dwell and random
dwell pulse types (humbers 101 to
199). It gives the value, in seconds,
that the PRI stays on a particular value.
See figures 3 and 4, above, for a
detailed explanation.

Gain Modulation Signal
Connection to a signal which will
modulate the amplitude of the pulse
stream.

Gain Connection
Control object connection to provide
amplitude gain control from elsewhere
in model.

Gain Scale Factor
Scaling factor for gain control value.
Gain
Amplitude gain of square wave. If the
gain connection is blank then the gain
scale factor is used as the gain value,
else the gain is the scale factor times
the output result of the control object.

Feeder Connection
Connection to a feeder, which adds the
square wave into the signal highway.

Global Channel

Connection to a Global Channel. If
this field is non-zero, the same signal
that gets sent to the feeder connection
will be sent to the global channel,
where it can be picked up by other
models running on other DSP boards.
See the section on Global Channels
for details.
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Pulse Sequences
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Pulse Sequences

Pulse Sequence

Dur ation 2
Duration 1
—
) 1: ’_l Durat|on 3
©
=
'g [
< 4 | Amplitude 2
T \ ‘ ’I

Deléy 1 ‘Delay 2 Delay 3
I
|

Sweep Time

(a) Signal

Example Shown: Paint
Count 3

! Sweep Time !

(b) Effect on signal of sweep
modulation with fixed paint times

! Sweep Time '!

(c) Effect on signal of sweep modulation

with relative paint times

Pulse Sequence Signal

The Pulse Sequence signal is a signal
object that can generate a repeating series
of up to eight pulses of arbitrary pulse
width, pulse amplitude, and timing.
Typically, this signal is used to frequency
or amplitude modulate other signals.
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Part (a) of the figure above shows what the
various parameters in the Pulse Sequence
specify. The paint count specifies the
number of pulses, while the delays,
amplitudes, and durations are specified as
shown.
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Pulse Sequences

Pulse Sequence

The pulse sweep time can be
modulated by an external signal. How
the pulses within the sweep act depends
on whether the Paint Times are defined
as “Fixed” or “Fractional”.

For fixed paint times, the paint times
and durations are defined in terms of
the number of microseconds after the
initiation of the sweep. Modulating the
sweep time will not affect the time of
the pulses, and if the sweep time cuts
off a pulse it will not be generated. Part
(b) of the figure shows the same pulse
sequence as part (a), but with the sweef
time shortened in fixed paint time
mode.

For fractional paint times, the paint
times and durations are defined in
terms of the fraction of the total sweep
time. Modulating the sweep time will
compress (or extend) the pulses and
move them closer together (or farther
apart). Part (c) of the figure shows the
same pulse sequence as part (a), but
with the sweep time shortened in
fractional paint time mode.
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Pulse Sequences

Pulse Sequence

Delaub us
Delau? us
Delauyd us

Paint Count Paint Count Offset Paint Count
Connection Sweep Time
. Scale Factor Sweep
Sweep Time Time
Connection
Pulsefeggq -— — — —————
Identif ier Pul=zeSeql
Description
Paint Count B 3
Suweep Time us 16468 . B888A 1888 . AeAAA . .
Paint Times
Paint Times : — Fixed/Fractional
Delauyl us 188 .86868608600 = 186 .86868686860
Delay2 us ZAB .A88A8 = ZBA68.8888AA
Delay3 us 188 .86868608600 = 186 .86868686860
Delayd us = Pulse
Delays u3 = Delays

Sweep Modulation
—Signal Connection

SuweepModulation :
Sweep Mod Depth :

— Sweep Modulation

Gain Modulation ; <Mo Modulation> Depth
Gain : 1.PAABAAA .AAPBAADE  |HfeINm
Feeder Active TX
Ezsc—exit Fl-page 1lof3-— e
Gain Modulation SCALE FACTORS
Signal Feeder Global Channel
Page Number Connection  cONNECTIONS
PAGE 1 of 3 Sweep Time Scale Factor
Paint Count Connection Provides a scale factor for the sweep
Provides connection to a control time connection. If the sweep time
object which supplies the paint count. connection is empty, the scale factor

Paint Count Offset becomes the sweep time, in uS.

Provides an offset for the paint count Sweep Time .

connection. If the paint count Provides the length of the sweep that
connection is empty, the offset the pulses are contained in, in
provides the paint count value. microseconds. See the figure above for

details.

NOTE 1: If the Paint Times flag is set
to fractional, this field will be a
frequency in hertz.

Paint Count

The paint count is the number of
pulses in a sweep. Allowable values
are from 1 to 8. A value of 0 disables
the pulse sequence.

Sweep Time Connection

Provides connection to a control
object which supplies the sweep time.

NOTE 2: The timing resolution of the
sweep time is 1/sample rate. For a
sample rate of 8kHz, the resolution is
125 microseconds.
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Pulse Sequence

Paint Times Fixed/Fractional

This is a flag which is set either to
Fixed or Fractional. If set to Fixed, the
sweep time, delay times, and durations
are all measured in microseconds.

If set to Fractional, the sweep is a
frequency in hertz, and the Durations
and delays are specified as a fraction
of the sweep time.

Pulse Delay Connections

Provide connections to control objects
which determine the pulse delays.

Pulse Delay Scale Factors

Pulse Delays

Provide scale factors for the Pulse
delay connections. If the connections
are empty, the scale factors become
the delays.

Provide the delay, for each pulse,
between the beginning of the sweep
and the beginning of each pulse. If a
pulse delay puts a pulse outside the
sweep, that pulse will not be
generated.

NOTE: The resolution of the Delays is
1/sample rate. For a sample rate of
8kHz, the resolution is 125
microseconds.

Sweep Modulation Signal Connection

Provides connection to a signal which
modulates the sweep time (Fixed
mode) or the sweep frequency
(Fractional mode).

Sweep Modulation Depth Connection

Provides a connection to a control
object which gives the sweep
modulation depth.

Sweep Modulation Depth Scale Factor

Provides a scale factor for the Sweep
Modulation Depth Connection. If the
connection field is empty, this field
provides the Sweep Modulation
Depth.

Pulse Sequences

Sweep Modulation Depth

Provides the modulation depth for the
sweep modulation signal. This should
be between 0 and 1. A one means that
if the modulation signal has a gain of
1, then the sweep time (or frequency)
will get modulated between zero and
twice it's normal value. A modulation
depth of zero means that no sweep
modulation will occur.

Gain Modulation Signal

Gain Connection

Gain Scale Factor

Gain

Feeder Connection

Page Number

Global Channel
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Connection to a signal which will
modulated the amplitude of the pulse
sequence.

Control object connection to provide
amplitude gain control from elsewhere
in model.

Scaling factor for gain control value.

Amplitude gain of square wave. If the
gain connection is blank then the gain
scale factor is used as the gain value,
else the gain is the scale factor times
the output result of the control object.

Connection to a feeder, which adds the
square wave into the signal highway.

This object has three screens. The
page number indicates what screen is
being displayed. F1 toggles between
the screens.

Connection to a Global Channel. If
this field is non-zero, the same
signal that gets sent to the feeder
connection will be sent to the global
channel, where it can be picked up
by other models running on other
DSP boards. See the section on
Global Channels for details.
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Pul=zeleq

Identif ier

Pulse Sequence

Pul=zeSeql

Description

Paint Count
Suweep Time

ul 1868 . 88884

Paint Times

Durationl
Duration2
Duration3
Durationd
DurationS
Durationb
Duration?
DurationB

us
us
us
us
us
us
us
us

BRI
BRI

SuweepModulation
Suweep Mod Depth :

Gain Modulation : <No Modulation:

Gain 5

Feeder
Ezc—exit

PAGE 2 of 3

1.HA86880688

Fl-page Zof3

Pulse Duration Connections

Provide connections to control objects
which determine the pulse durations.

Pulse Duration Scale Factors

Pulse Durations

Provide scale factors for the Pulse
Duration connections. If the
connections are empty, the scale
factors become the pulse durations.

Provide the width of each pulse, in
microseconds if in Fixed mode, or as a
fraction of the sweep time in
Fractional mode.

NOTE: The resolution of the pulse
durations is 1/sample rate. For a
sample rate of 8kHz, the resolution is
125 microseconds.

3

1868 . A8888

BRI

DRI ®

. BEBEBAEA

Active TX
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Pulse Sequences

Pulse
Durations
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Pulse Sequence

Pul=zeleq
Identif ier Pul=zeSeql
Description

Paint Count 5
Suweep Time us 1888 . AeAAA

Paint Time=s
Anplitudel
Anplitude2
Anplitude3d
Amplituded
Anplitudes
Anplitudeb
Amplitude?
Amplituded

BRI
BRI

SuweepModulation
Suweep Mod Depth

Gain Modulation :

Gain 8 1 .8A8ABABAA
Feeder

Ezsc—exit Fl-page 3of3

PAGE 3 of 3

Pulse Amplitude Connections
Provide connections to control objects
which determine the pulse
Amplitudes.

Pulse Amplitude Scale Factors
Provide scale factors for the Pulse
Amplitude connections. If the
connections are empty, the scale
factors become the pulse Amplitudes.

Pulse Amplitudes
Provides the height of each pulse.
Each pulse height should be between 0
and 1.

Pulse Sequences

1868 . 88884

BRI
BRI

Pulse
Amplitudes

. BBBBREAA

Active TX
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Pulse Step

Duration3

Duration1 Duration?2

Duration4

]

Pulse Sequences

A
)
°
2
=2
S
) :
Y ¢ Y
Time— Amplitude2 Amplitude4
Amplitudel Amplitude3 Amplitude off

Example Shown:
Step Count 4

Pulse Step Signal

The Pulse Sequence signal is a signal
object that can generate a repeating series
of up to sixteen sequential pulses of
arbitrary pulse width and pulse amplitude.
The pulses follow immediately one after
the other - there is no space between them
Typically, this signal is used to frequency
or amplitude modulate other signals.

The string of pulses can be looped
repeatedly with a specified loop time, or

can be triggered as a “one-shot” sequence.

When looped, the loop time can be
modulated with another signal. If the loop
time is modulated, the pulses can be
shortened and lengthened with the loop
time (Fractional Step times) or kept at a
constant length (Fixed step times.)
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At the end of the pulses, the output of the
signal goes to a constant amplitude which
is specified in the “amplitude off” field (i.e.
the amplitude when all the pulses are off.)
In addition, the gain of the signal can be
modulated by an external signal.
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Loop Time
Connection

Pul=Step
Identif ier

Description

Step Count
Loop Time

Step Times
Anplitudel
Anplitude2
Anplitude3d
Amplituded
Anplitudes
Anplitudeb
Amplitude?
Amplituded

Anplitude OFfF

Pulse Sequences

Pulse Step

Step Times
Step Count  Fixed/Fractional
Connection Step Count
Offset

Loop Time
Scale Factor

|_-Step Count

d

| Normal/Playall
Flag

PulzStephd

Loop Time
(or Frequency)

A
1868 . 88884

1868 . B888A

Hormal

| —Pulse
Amplitudes

{1 el o e o
{1 el e o s
BRI
BRI

- Amplitude Off
Value

Loop Modulation :
Loop Mod Depth
Gain Modulation :
Gain 5
Feeder

“No Modulation>

“No Modulation?

L oop Modulation
Depth

—Loop Mod Depth

Ezc—exit

Fl-page .of4——"« — —— — ————

Loop Modulation

Scale Factor

Global

Gain Modulation

Gain

g - Gain Scale
Connection Signal Channel Faétor
Page Feeder Loop Mod Depth
Number Connection Connection
PAGE 1 OF 4 One-Shot mode, then changing the

Step Count Connection

Step Count Offset

Step Count
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Step count from zero to a non zero
value will trigger the pulse stream to
start.

Connection to a control object which
provides the step count.

Loop Time Connection

Provides an offset for the Step Count Connection to a control object which
Connection. If the step count provides the Loop Time.

connection is empty, the offset value | oop Time Scale Factor

provides the step count. Provides a scale factor for the Loop
Time Connection. If the connection is
empty, the scale factor becomes the

This number is an integer which /
loop time.

provides the number of pulses. It must
lie between 1 and 16. Setting the value
to zero turns the pulse stream off, so
the signal output is just the “amplitude
off” value. If the pulse step signal is in
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Pulse Step

Loop Time (or Frequency)
The Loop Time (Fixed Mode) or Loop
Frequency (Fractional Mode)
determines the rate at which the pulses
repeat themselves. If the loop time is
zero, the Pulse Step object goes into
One Shot Mode.

In One Shot mode, the pulses are
generated only when triggered by the
Step Count changing from 0 to a non-
zero value. The rest of the time the
output is given by the Amplitude Off
value.

Step Times Fixed/Fractional
This flag determines whether the pulse
durations are given in absolute times
in microseconds (fixed mode) or as a
fraction of the loop time (fractional
mode).

When the loop time is modulated,
fractional mode causes the pulses to
shorten and lengthen in proportion to
the loop time. In fixed mode, the
pulses remain at their fixed durations
when the loop time is varied. If the
loop time becomes less then the sum
of the pulse durations in fixed mode,
the end pulses will get cut off.

Normal/Playall Flag
This flag is used in One Shot mode. In
normal mode, if the step count is
toggled from O to a nonzero value and
back to zero, the pulses will stop
playing immediately when the step
count goes back to zero. In PlayAll
mode, the pulses will finish playing to

the end of the sequence. Gain Connection

Pulse Amplitude Connections
Connections to control objects which
provide the Pulse Amplitudes.

Pulse Amplitude Scale Factors Gain Scale Factor

Provide scale factors for the Pulse
Amplitude Connections. If any of the
connections are empty, the Scale
factor becomes the Pulse amplitude.

Gain

Pulse Amplitudes
Provides the amplitudes for the pulses.
See the figure (above).
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Amplitude Off Value

Pulse Sequences

Provides the amplitude of the signal
when no pulses are being generated.
This occurs either because the step
count is zero or in the “dead time” at
the end of a loop when there are no
more pulses.

Loop Modulation Connection

Provides connection to a signal which
modulates the loop time (Fixed mode)
or the loop frequency (Fractional
mode).

Loop Modulation Depth Connection

Provides a connection to a control
object which gives the loop
modulation depth.

Loop Modulation Depth Scale Factor

Provides a scale factor for the loop
Modulation Depth Connection. If the
connection field is empty, this field
provides the loop Modulation Depth.

Loop Modulation Depth

Provides the modulation depth for the
loop modulation signal. This should
be between 0 and 1. A one means that
if the modulation signal has a gain of
1, then the loop time (or frequency)
will get modulated between zero and
twice it's normal value. A modulation
depth of zero means that no loop
modulation will occur.

Gain Modulation Signal

Connection to a signal which will
modulated the amplitude of the pulse
sequence.

Control object connection to provide
amplitude gain control from elsewhere
in model.

Scaling factor for gain control value.

Amplitude gain of the signal. If the

gain connection is blank then the gain
scale factor is used as the gain value,
else the gain is the scale factor times
the output result of the control object.
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Pulse Sequences

Pulse Step

Feeder Connection
Connection to a feeder, which adds
the signal into the signal highway.

Page Number
This object has three screens. The
page number indicates what screen
is being displayed. F1 toggles
between the screens.

Global Channel

Connection to a Global Channel. If
this field is non-zero, the same
signal that gets sent to the feeder
connection will be sent to the global
channel, where it can be picked up
by other models running on other
DSP boards. See the section on
Global Channels for details.
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Pulse Step

Pul=Step
Identif ier Pul=S5tephd
Description

Step Count 5 a
Loop Time 2 1888 . a6BBA 186886 . A888H

Step Times i Hormal
Durationl 5
Duration2
Duration3
Durationd
DurationS
Durationb
Duration?
DurationB
Anplitude OFfF

BRI @
BRI @

BT
BT

Loop Modulation ! <No Modulation:

Loop Mod Depth . .A

Gain Modulation : <{Mo Modulation>

Gain 8 [ 1. peBABRBA . BBBaBBABA
Feeder

Ezc—exit Fl-page Zof4d

PAGE 2 OF 4

NOTE: Pages 3 and 4 are identical to pages 1 and 2,
except they specify Durations and Amplitudes for
Pulses 9 to 16.

Pulse Duration Connections
Connections to control objects which
provide the Pulse Durations.

Pulse Duration Scale Factors
Provide scale factors for the Pulse
Duration Connections. If any of the
connections are empty, the Scale
factor becomes the Pulse Duration.

Pulse Durations
Provides the Durations for the pulses
in microseconds (Fixed Times) or as a
fraction of the Sweep Time (Fractional
Times). See the figure (above).
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Pulse Sequences

| Pulse
Durations
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Engine Signals

Engine Signals (Engine Package)
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Engine

Rotorl RPM

Rotor2 RPM

Rotor3 RPM

Efflux Roar Freq

Efflux Roar Gain

Intake Hiss Freq

Intake Hiss Gain

Output Gain

e:: > x K
STttt TTTTTTTT bl B > |Freq Triangle
1 Pooc==sssc=ssss==o »|Gain
1 K 1
L | Function F(x) | X" |-
x K
———————————————— > R et
I:fl> 0 Frgq Triangle
; R »|Gain
1 1
L | Function F(x) | | - XK |2
x K
———————————————— > I e
E> 0 Frgq Triangle
I F=~-===-=—=-=---- >
1 1
L | Function F(x) | | - XK |2
’ x K
-->| FunctionF(x) |->|® " F---------- >
) Fre.q Noise
F==--=-=-=---- »| Gain
1
- ->| Function F(x) | | > XK 2
’ x K
-->| FunctionF(x) F->»=[®" F-=--=----- > F“?q Noise
F==-=-=--- »|Gain
1
- ->| Function F(x) [ | > XK 2 +  J Yy

2

The engine signal provides a
composite source suitable for
simulating a single jet engine. It uses

three triangle waves and two band-

limited white noise sources.

Control is provided over triangle wave
frequencies and amplitudes, noise
bandwidth and gain, and overall gain
for the composite engine sound.
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> X
To Feeder

Engine Signals
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Engine Signals

Engine

Whine Frequency Scale Factors Whine Gain Function Connections

Whine Frequency Connections Whine Gain Scale Factors

Whine Gain Connections Whine Frequencies Whine Gains

L L B L T S —

Identif ier
Description

Whineld
Whinel
Whine2

Whineld
Whinel
Whine2

Hoi=zef
Hoizel

MoizeB
Hoizel

Freq
Freq
Freq

Gain
Gain
Gain

Freq
Freq

Gain
Gain

Left Engine

. Left_Eng '™
: Left_Eng_RPH
: Left_Eng_HRPFH

. Left_Eng_HRPH
: Left_.ng_ RPH
: Left_Eng_RPFH

: Left_Ewy_ RFH
: Left_Tngy_RPH

"98 . BB AEA
5H1 .5848688
1568 . 1BE8A

Eng Whine Vol
Eng _4hine Vol
Eng Whine Vol

Fix) x
2 0 x

Eng Moize Vol
Eag_Noize Vol

A .388886881
A .25888088
A . 1886868688

880 . BeBAEA
1568 . 8B88A

A . 18688868
A. 198888688

.B8BB8A
A . 88688

OutGain : Eng_fiirSp_Uol | .ABBABBAA = 1.08680EBH\
Feeder “ Left_Evng_Bal

b L g e ————— ———————r—
Gain Connection

] Noise Gains
Feeder Connection

Gain Factor

. . . Noise Frequencies
Noise Gain Connections

_ _ Gain Noise Gain Scale Factors
Noise Frequency Connections

. ) , Noise Frequency Scale Factors
Noise Frequency Function Connections

Noise Gain Function Connections

Whine Gain Scale Factors
Scaling factors for each whine gain
control.

Whine Frequency Connections
Provide control connections for the
three whine frequencies.

Whine Frequency Scale Factors Whine Gains
Scaling factors for each whine

frequency control.

The final gain factor for each of the
three triangle waves used to produce

Whine Frequencies the engine whines.

The frequency (in Hertz) of each of the
three triangle waves used to produce

; s Noise Frequency Connections
the engine whines.

Provide frequency control connections
for the two bandwidth limited noise
sources.

Whine Gain Connections
Provide control connections for the

three whine gains. Noise Gain Function Connections

Connections to a selected table or
function for controlling the noise roll-
off frequency based upon the input
control connection.

Whine Gain Function Connections
Connections to a selected table or
function for controlling the whine
gains based upon the input control
connection.
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Noise Frequency Scale Factors
Scaling factors for each noise
frequency control.

Noise Frequencies
The roll-off frequency (in Hertz) of
each of the two bandwidth limited
noise sources used to produce the
engine hiss/roar.

Noise Gain Connections
Provide control connections for the
two noise gains.

Noise Gain Function Connections
Connections to a selected table or
function for controlling the noise gains
based upon the input control
connection.

Noise Gain Scale Factors
Scaling factors for each noise gain
control.

Noise Gains
The final gain for each of the two noise
sources.

Gain Connection
Control object connection to provide
overall amplitude gain control of the
composite engine sound from
elsewhere in model.

Gain Scale Factor
Scaling factor for overall gain control
value.

Gain
Overall amplitude gain of the engine
source. If the gain connection is blank
then the gain scale factor is used as the
gain value, else the gain is the scale
factor times the output result of the
control object.

Feeder Connection
Connection to a feeder, which adds the
engine sound into the signal highway.
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Note: The whine frequency and gain
controls are the same connections,
hence the noise sources can have
control of frequency and gain from
separate parts of the model, whereas
the whines are always frequency and
gain controlled from the same input
connection.

Page 110



Engine Signals

Small Engine

x K
RotorlRPM | > mimmm - o m - - m o — - - - i Loccoccococcocosoocos=oo
e:> ! - Frgq Triangle
1 FPooCccocooooooo0ooso »|Gain
1 K 1
L -»| | Function F(x) [} -»| X% |- 2
Rotor2 RPM |: sEcoccoooooooooo - XK. »[Fre
1 -d Triangle
; Fooc—o==ccc=o=o=o »|Gain
1 1
L | Function F(x) | | - XK |2
Noise Freq -->| Function F(x) [ f XKoo N = :
-4 Noise
F-----=---- »| Gain
1
Noise Gain --=>| Function F(x) | > XK
Y Yy
Output Gain e ,
To Feeder

Small Engine

The small engine signal provides a
simplified composite source suitable
for simulating a single jet engine. It
uses two triangle waves and one band-
limited white noise sources.

Control is provided over triangle wave
frequencies and amplitudes, noise
bandwidth and gain, and overall gain
for the composite engine sound.
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Whine Frequency Scale Factors

Whine Frequency Connections

Identif ier
Description

WhineB Freq
Whinel Freq

WhineB Gain
Whinel Gain

Whine Gain Connections

Eng_=mnA

. Left_Eng_3iPH
: Left_Eng_ HPFH

: Le.t_Eng_RPFH
: Left_Eng_RPH

Small Engine

Whine Gain Function Connections

Engine Signals

Whine Gain Scale Factors

Whine Frequencies

512 .88868688
1568 . 8B88A

Eng Whine Vol
Eng Whine Vol

675171
.5H1465

A .38E 48881
A . 1888868688

Whine Gains

A.1 /278831
A.86423344

Fix) = x
Eng Noize Vol

1268 . 88688
1. 1888688688

1268 . 8868A
P B7577523

Hoi=ze
Hoi=ze

Freq
Gain

OutGain
Feeder
EECexit ————~ .~ . - ¢ - ¢ .

H.180986688 = A.1688386868

Gain Connection ) ]
Noise Gain

Feeder Connection

Gain Factor Noise Frequency

Noise Gain Connection i ] ]
_ _ Gain Noise Gain Scale Factor
Noise Frequency Connection

. ) , Noise Frequency Scale Factor
Noise Frequency Function Connection

Noise Gain Function Connection

Whine Gain Scale Factors
Scaling factors for each whine gain
control.

Whine Frequency Connections
Provide control connections for the
three whine frequencies.

Whine Frequency Scale Factors Whine Gains
Scaling factors for each whine

frequency control.

The final gain factor for each of the
three triangle waves used to produce

Whine Frequencies the engine whines.

The frequency (in Hertz) of each of the
three triangle waves used to produce

. . Noise Frequency Connection
the engine whines. d y

Provide frequency control connection
for the bandwidth limited noise
source.

Whine Gain Connections
Provide control connections for the

three whine gains. Noise Gain Function Connection

Connection to a selected table or
function for controlling the noise roll-
off frequency based upon the input
control connection.

Whine Gain Function Connections
Connections to a selected table or
function for controlling the whine
gains based upon the input control
connection.
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Noise Frequency Scale Factor
Scaling factors for noise frequency
control.

Noise Frequencies
The roll-off frequency (in Hertz) of the
bandwidth limited noise source used
to produce the engine hiss/roar.

Noise Gain Connection
Provide control connection for the two
noise gain.

Noise Gain Function Connection
Connection to a selected table or
function for controlling the noise gain
based upon the input control
connection.

Noise Gain Scale Factors
Scaling factor for noise gain control.

Noise Gains
The final gain for the noise source.

Gain Connection
Control object connection to provide
overall amplitude gain control of the
composite engine sound from
elsewhere in model.

Gain Scale Factor
Scaling factor for overall gain control
value.

Gain
Overall amplitude gain of the engine
source. If the gain connection is blank
then the gain scale factor is used as the
gain value, else the gain is the scale
factor times the output result of the
control object.

Feeder Connection
Connection to a feeder, which adds the
engine sound into the signal highway.
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Note: The whine frequency and gain
controls are the same connections,
hence the noise sources can have
control of frequency and gain from
separate parts of the model, whereas
the whines are always frequency and
gain controlled from the same input
connection.
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No Blades - -,
Blade Passing Frequenc:
=P I:J\xK__I _____ o LEEEGIREE g Frequency s
/] ! . . Prop Rotor
Lol X | oo oL TieMechSpeed wlmecn  Noise
U 1
1 I L
Radius- A : ! Mach Limit - >|Limit
[ |
1 b +
U 1
[ Y
' Lag Factor - -=|""®9  Lag Filter
BPF Factor -----> X
1
A \
L o
i LNJXK i >|Freq Filtered Noise
Noise Q Factor I:‘[/ —————————— Foooo=s »{Q Factor > X
1
1
1
! \
J\ x K © T 7Mach | Function F(xy) |l XK X Air Noise Gain
Blade Angle I:‘[/ ———————— :— —:— - >|Angle | 1_abs(BladeAngle)
1 1
Do Y
[ I S .
v T 77IMach | punction F(xy) ||l XKoo » X Force Noise Gain
F-\- - >{Angle | 1.abs(BladeAngle)
T
L Y
[ -
! Mach | Function F(x,y) || XK |- - __ ---> X | Thickness Noise Gain
L - - - >|Angle
Y YV Y
Output Gain J\, XK .. »

To Feeder

Propeller

The Propeller object provides a
composite sound for a rotating
propeller blade. It includes the three
principal sources of noise; Air noise
from the movement of air over the
blades, Force noise from the impact of
the blade with the air medium, and
thickness noise due to the dual edge
sound sources on a blade.

The overall sound can be tuned based
upon blade parameters such as radius
and blade count, with overall gain
control based on both RPM and blade
angle.
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Propeller

RPM Connection

Effective Blade Radius
Blade Angle Connection

Mach Limit

Blade Angle Scale Factor

Engine Signals

RPM Value

RPM Scale Factor

Prop —m————1H— ——«——MmM — —

Identif icr
Descriptioun

RPHM

Blade Angle
Blade Radius(m)
Mach Limit 8 .94999999
Hoize Gain

Force Gain
Thickness Gain

Fix)=1+Bladefing
Fix)=1+Bladefing
Fixl=1
Mo Blade=s S

, White noise

Hoizse Signal
Moize } Factor

=
=
=

E

Moize LagFilter

OutGain
Feeder

186 . A8BE8A

ESC—exit -

Blade Number

RPM Connection

RPM Scale Factor

RPM Value

Provides control connection for the
blade shaft RPM (Revolutions per
Minute).

Scaling factors for blade RPM.

The frequency (in Revolutions per
Minute) of the blade shaft.

Blade Angle Connection

Provides control connection for the
blade angle.

Blade Angle Scale Factor

Blade Angle Value
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Scale factor for blade angle.

The Blade angle value.

BFFfreq:

.A
.A
. BBBBREAA

Tip HMach
. 48886888 1

A
A .5888860688
A . 1886868688

Blade Pas=zing Fregquencuy

Tupe: Bandpass—0Q]

A .68888082
4 .A88BBAHA

Blade Angle Value

9.0
F T TP Mach
.8

PR Noise Gain
plElEE A Force Gain

a5 GG Thickness Gain

= Iam @

.8

.EAHAAAAZ
.8

B.8

Active: TX

Blade Passing Frequency

Noise Gain Function Connection

Connections to a selected table or
function for controlling the noise gains
based upon RPM and Blade Angle.
The RPM is the top of stack value,
while the Blade Angle is second.

Noise Gain Scale Factor

Noise Gain

Scaling factor for noise gain.

The gain for the air noise component
of the blade sound. If the no function
connection is made then the noise gain
equals the scale factor, else it is the
scale factor times the result of the
selected function of RPM and Blade
Angle.
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Force Gain Function Connection Mach Limit
Connections to a selected table or

function for controlling the force gain

based upon RPM and Blade Angle.

The RPM is the top of stack value,

while the Blade Angle is second.

Force Gain Scale Factor
Scaling factor for force gain.

Force Gain
The gain for the principle component
of the blade sound due to the air force
on the blade. If the no function
connection is made then this gain
equals the scale factor, else it is the
scale factor times the result of the
selected function of RPM and Blade
Angle

Blade Number

Thickness Gain Function Connection
Connections to a selected table or
function for controlling the thickness
gain based upon RPM and Blade
Angle. The RPM is the top of stack
value, while the Blade Angle is
second.

Thickness Gain Scale Factor
Scaling factor for thickness gain.

Thickness Gain
The gain for the thickness noise
component of the blade sound. If the
no function connection is made then
the noise gain equals the scale factor,
else it is the scale factor times the
result of the selected function of RPM
and Blade Angle. This component is
the impulsive sound associated with
transonic tip speeds characteristic of
helicopter rotor blades, and increases
significantly in volume as the tip mach
speed approaches 1.0.

Tip Mach
The calculated tip mach speed, which
is:
. 2 x i x EffectiveBladeRadil
TipMach =

60x SpeedOfSound

Note: Speed of Sound is assumed to be
constant for this model.
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A limit for the calculated tip mach
speed. This keeps the maximum mach
speed to a predetermined maximum.
Usually between 0.95 and 0.99,
depending how dominant the
thickness noise is required. The sound
model is not accurate above 0.99 since
supersonic effects start to dominate
the sound spectrum.

Effective Blade Radius

Constant used to scale tip mach speed
based on blade radius (in meters).

Number of blades on shaft

Blade Passing Frequency

Frequency (in Hertz) of blades passing
a stationary point.

BladeNumbex ShaftRPM

BPF =
60

Note: The default functions for the
noise and force gains are dependent on
the blade angle.

Gain = 1+abs( BladeAngle

The effect of tip mach speed is already
accounted for in the sound effect
model. This default was selected since
the effect and range of Blade Angle is
aircraft dependent, with no clear
default function derived from the
underlying physics of sound
production from a moving blade. The
above equation provides a simple gain
effect based on a linear increase in
sound level as the blade moves away
from a flat (zero angle) position. The
thickness noise is not usually
dependent on blade angle, hence a
unity function has been selected for
it's default. If however it is necessary
to change these overall gains the stack
setup for these functions has the tip
mach speed at the top and the blade
angle second.
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Propeller

Noise Signal Connection Noise Filter Type

Q Factor Connection Q Scale Factor Q Factor BPF Frequency

Pr0p — M ™ M — O O
Identifier
Description

RPH
EBlade Angle 5 .
Blade Radivsim) : \ . BA3BBBHA

.8
.A
.HBBBREBA

Mach Limit a.94999999 Tip Mach .8

Hoize Gain Fix)=1+Bladefing 8. 488888 1
Force Gain Fix)=1+Bladefng * B .58E88888
Thickness Gain » Flx)=1 * 9. 1888868688

.48998381
.5AAAEARA Gain
. 1ABAIBAA

No Blades I B Blade Passing Freguency Al |

NHoize Signal 5 ‘te noise Tupe: Banopass—Q)
Noize @ Factor * 8 . 688A8882 .6E JBBBBZ
Noize LagFilter : 1HA8.88688868 BPFfreq: <4 .8860886888

OutGain
Feeder
ESC—exit

Noise Lag Filter Frequency

Gain Connection Gain Factor

Feeder Connection BPF Frequency Scale Factor

Noise Signal Connection Q Factor Connection
Connection to the signal to be used as Control object connection to provide
the air noise input to the filter. quality factor control from elsewhere
Deleting this connection selects the in model.

default internal white noise generator. Q Scale Factor

Noise Filter Type Scaling factor for Q factor control
Selects a two pole filter type from; value.
Low-pass, Band-pass, High-pass,
Low-passQ, Band-passQ, High- Q Factor
passQ. The latter three are amplitude
adjusted such that the filter has unity
gain at the roll-off frequency, and
maintains this gain as the quality
factor is increased. The band-pass
filters have the low-pass and high-pass BPF Frequency Scale Factor

poles at the same roll-off frequency. Scale factor for noise filter roll-off
frequency.

Quality factor for air noise filter. If the
Q factor connection is blank then the
Q scale factor is used as the Q value,
else the Q is the scale factor times the
output result of the control object.
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BPF Frequency
Noise filter roll-off frequency, which
is:.

Freq = ScaleFactox BladePa&n gFreq

Noise Lag Filter Frequency
Roll-off frequency for noise envelope
lag filter (in Hertz).

Gain Connection
Control object connection to provide
amplitude gain control from elsewhere
in model.

Gain Factor
Scaling factor for gain control value.

Gain
Amplitude gain of prop/rotor
composite sound source. If the gain
connection is blank then the gain scale
factor is used as the gain value, else
the gain is the scale factor times the
output result of the control object.

Feeder Connection
Connection to a feeder, which adds the
prop/rotor sound into the signal
highway.
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No Blades - -,
Blade Passing Frequenc:
=P I:J\xK__I _____ o LEEEGIREE g Frequency s
/] ! . . Prop Rotor
L - TPMechseeed Jvach  Noise
U 1
A ! 1 Mach Limit - > Limi
Radius- -! . 1 Limit
[ :
! . +
U 1
0 Y
' Lag Factor - -=|""®9  Lag Filter
BPF Factor -----> X
1
: | \
L o
i LNJXK i >|Freq Filtered Noise
Noise Q Factor I:‘[/ —————————— Foooo=s »{Q Factor > X
1
1
1
! \
J\ x K © T 7Mach | Function F(xy) |l XK X Air Noise Gain
Blade Angle I:‘l/ -------- r -+ - >[Angle | 1.aps(BladeAngle)
"
! Y
[ I S .
v T 77IMach | punction F(xy) ||l XKoo » X Force Noise Gain
F-\- - >{Angle | 1.abs(BladeAngle)
o
L Y
oL :
! Mach | Function F(x,y) || XK |- - __ ---> X | Thickness Noise Gain
L - - - >|Angle
Y YV Y
Output Gain J\, XK .. »

To Feeder

Rotor

The Rotor object provides a composite
sound for a rotating helicopter blade. It
includes the three principal sources of
noise; Air noise from the movement of
air over the blades, Force noise from
the impact of the blade with the air
medium, and thickness noise due to
the dual edge sound sources on a
blade.

The overall sound can be tuned based
upon blade parameters such as radius
and blade count, with overall gain
control based on both RPM and blade
angle.
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Effective Blade Radius

RPM Connection

Blade Angle Connection

Rotor ——— — —— ———————

Identif ier
Description

RPH
Blade Angle
Blade Radius(m)

Mach Limit
Moize Gain
Force Gain
Thickness Gain

Mo Blades

MHoize Signal
Moize [} Factor

Moize LagFilter :

QutGain
Feeder
ESC—exit

RPM Connection
Provides control connection for the
blade shaft RPM (Revolutions per

8 .98588881

FixJ)=1+Bladefing
Fix)=1+Bladefng
Fix)=1

: Uh(te noize

1801 . 688888

Blade Number

Minute).

RPM Scale Factor

Engine Signals

Rotor

Blade Angle Scale Factor

Mach Limit

E
E
E

4 Blade Passing Frequency

*

BFFfreq:

Scaling factors for blade RPM.

RPM Value
The frequency (in Revolutions per

Minute) of the blade shaft.

Blade Angle Connection
Provides control connection for the

blade angle.

Blade Angle Scale Factor
Scale factor for blade angle.

Blade Angle Value

The Blade angle value.
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RPM Value
RPM Scale Factor
Blade Angle Value

.8 = BA.8
.8 = @.8 Tip Mach
.HBB8BBBE = 5 .A888688688
Tip Mach = HB.8
.SHAAAEAEE = ©.5888868688 NoSe(Bam
.JA8AAEH1 = @.38888881 Force Gain
e a5 15 1515 1515 MR 5 Bl LG L5 1S LS LSS Thickness Gain

= BA.8

Tupe: Bandpass—10Q

B .6808888 2 A .69888882
18 . 8688808 a.8

8.8 a.a

Active TX

Blade Passing Frequency

Noise Gain Function Connection
Connections to a selected table or
function for controlling the noise gains
based upon RPM and Blade Angle.
The RPM is the top of stack value,
while the Blade Angle is second.

Noise Gain Scale Factor
Scaling factor for noise gain.

Noise Gain
The gain for the air noise component
of the blade sound. If the no function
connection is made then the noise gain
equals the scale factor, else it is the
scale factor times the result of the
selected function of RPM and Blade
Angle.
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Force Gain Function Connection Mach Limit
Connections to a selected table or

function for controlling the force gain

based upon RPM and Blade Angle.

The RPM is the top of stack value,

while the Blade Angle is second.

Force Gain Scale Factor
Scaling factor for force gain.

Force Gain
The gain for the principle component
of the blade sound due to the air force
on the blade. If the no function
connection is made then this gain
equals the scale factor, else it is the
scale factor times the result of the
selected function of RPM and Blade
Angle.

Blade Number

Thickness Gain Function Connection
Connections to a selected table or
function for controlling the thickness
gain based upon RPM and Blade
Angle. The RPM is the top of stack
value, while the Blade Angle is
second.

Thickness Gain Scale Factor
Scaling factor for thickness gain.

Thickness Gain
The gain for the thickness noise
component of the blade sound. If the
no function connection is made then
the noise gain equals the scale factor,
else it is the scale factor times the
result of the selected function of RPM
and Blade Angle. This component is
the impulsive sound associated with
transonic tip speeds characteristic of
helicopter rotor blades, and increases
significantly in volume as the tip mach
speed approaches 1.0.

Tip Mach
The calculated tip mach speed, which
is:
. 2 x i x EffectiveBladeRadil
TipMach =

60x SpeedOfSound

Note: Speed of Sound is assumed to be
constant for this model.
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A limit for the calculated tip mach
speed. This keeps the maximum mach
speed to a predetermined maximum.
Usually between 0.95 and 0.99,
depending how dominant the
thickness noise is required. The sound
model is not accurate above 0.99 since
supersonic effects start to dominate
the sound spectrum.

Effective Blade Radius

Constant used to scale tip mach speed
based on blade radius (in meters).

Number of blades on shaft.

Blade Passing Frequency

Frequency (in Hertz) of blades passing
a stationary point.

BladeNumbex ShaftRPM

BPF =
60

Note: The default functions for the
noise and force gains are dependent on
the blade angle.

Gain = 1+abs( BladeAngle

The effect of tip mach speed is already
accounted for in the sound effect
model. This default was selected since
the effect and range of Blade Angle is
aircraft dependent, with no clear
default function derived from the
underlying physics of sound
production from a moving blade. The
above equation provides a simple gain
effect based on a linear increase in
sound level as the blade moves away
from a flat (zero angle) position. The
thickness noise is not usually
dependent on blade angle, hence a
unity function has been selected for
it's default. If however it is necessary
to change these overall gains the stack
setup for these functions has the tip
mach speed at the top and the blade
angle second.
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Rotor

Noise Signal Connection Noise Filter Type

Q Factor Connection Q Scale Factor Q Factor

Rotor
Identifier
Description

RPHM | S .Aa
Blade Angle N .8
Blade Radiuw=sim}) | ———mMmmm————— . AHHAAAAA

.A
.A
. BBBABAEA

Hach Limit H.98588881 Tip Mach .A

.SHAABAEA
. 3868680881
. 2886808688

Hoize Gain FixlI=1+Bladefng * . SAHAAAAA
Force Gain Fixl=1+Bladefng * . JAEBAAA 1
Thicknesz Gain Fl:xd=1 * . 28888888

Ho Blades o4 Blade Pas=zing Freguency A

Hoize Signal : White noise Tupe: Band) ass—10
Moize  Factor : —mmm———— * B .688680882 .6BABBBR6E 2
Moise LagFilter : 188.88806888 BPFfreq: 18.88886868H8

OutGain . -
Feeder = 0% —— ——
e s S S —

Noise Lag Filter Frequency BPF Frequency Scale Factor BPF Frequency

Gain Connection Gain Factor Gain

Feeder Connection

Noise Signal Connection Q Factor Connection
Connection to the signal to be used as Control object connection to provide
the air noise input to the filter. quality factor control from elsewhere
Deleting this connection selects the in model.

default internal white noise generator. Q Scale Factor

Noise Filter Type Scaling factor for Q factor control
Selects a two pole filter type from; value.
Low-pass, Band-pass, High-pass,
Low-passQ, Band-passQ, High- Q Factor
passQ. The latter three are amplitude
adjusted such that the filter has unity
gain at the roll-off frequency, and
maintains this gain as the quality
factor is increased. The band-pass
filters have the low-pass and high-pass BPF Frequency Scale Factor
po|es at the same roll-off frequency_ Scale factor for noise filter roll-off

frequency.

Quality factor for air noise filter. If the
Q factor connection is blank then the
Q scale factor is used as the Q value,
else the Q is the scale factor times the
output result of the control object.
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BPF Frequency
Noise filter roll-off frequency, which
is:.

Freq = ScaleFactox BladePa&n gFreq

Noise Lag Filter Frequency
Roll-off frequency for noise envelope
lag filter (in Hertz).

Gain Connection
Control object connection to provide
amplitude gain control from elsewhere
in model.

Gain Factor
Scaling factor for gain control value.

Gain
Amplitude gain of prop/rotor
composite sound source. If the gain
connection is blank then the gain scale
factor is used as the gain value, else
the gain is the scale factor times the
output result of the control object.

Feeder Connection
Connection to a feeder, which adds the
prop/rotor sound into the signal
highway.
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Radio Signals

Radio Signals (Radio Package)

The radio object simulates a receiver/transmitter unit, while the receiver
objects provide a simulation of radio signal reception only. Each frame, the
signal list is scanned to determine which radios or receivers are tuned to
the same frequency as the various transmitters (see next section), then any
signals attached to the matching transmitters (including the TX part of the
radio) are passed across to each radio receiver.

The radio object provides a simulation of the radio environment, which
includes a discrimination for AM and FM band radios, and full
background noise and signal strength effects.

Many radios can be handled at the same time, each with its own position.
Positions are specified as world positions in X,Y, and Z or latitude,
longitude, and altitude, with all of the range calculations being done
automatically.

A radio can be switched between up to 8 modes, each of which can be
custom tailored to provide control over parameters such as AGC, antenna
gain, internal radio noise, and other parameters. The default settings for
these modes are commonly used radios used, including UHF, VHF and
SINCGARS. This allows the user to get started quickly, while retaining the
flexibility to further fine tune the simulation.

Extending the radios for DIS mode simply involves changing a flag in the
attached World Position object and assigning appropriate DIS ID numbers.
(See the World Position object for more information on this.) DIS radios
can also be attached to other entities on the DIS network, through the
Entity object.

The DIS features of this radio includes, in addition to high fidelity
simulation, compatibility with all known DIS radio implementations. In
particular, type 3 and type 4 SINCGARS can both be simulated, with
CCTT compatible CVSD or CECOM compatible CVSD. The radio will
receive audio data with either CVSD type or mulaw automatically.
Reception does not need to be limited to a single compression type.

Also, the ability to receive multiple voice streams (for AM radios) over the
DIS network is supported.
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Radio

TX Signal
Input voice
TRANSMITTER ‘ signal from
Comm Panel
+ | ———<am
J\ * Output
TX Power .- - -------------—- > X F->| X ——+——mmp-signal to
I:—l/ roIIIIZX other
$ 00 Radios.
1 [
Power XOP | --------------mmmmemmmm e emoo- 00
N
'
Tune Channel +K |-------- P _--------------':
| Modulation Type======----
)
|
RECEIVER 0
v Input
______ > signals
from all
other
. . Radios.
Signal frequency comparison and
signal strength summation.
X :Received
Noise Frequency X K[ ‘: :Signal
v  Strength
. ly Fre_q Noise > +
Noise Strength X Kf---16an Y
]
1
RX Gain ~ [c==ccocsoccssdsosss Fo=== > X
1
1
Squelch Level |«d
Squelch Level XK > Detector L Tunetone
e Signal
n Y
AGC Limit % K | - -»|Automatic Gain [T~ Z 71
Control - Input voice
signal from
Tunetone Gain XKp======-mmmmmmmmmmmmmm oo oo F--- X Comm
Panel
Sidetone Gain | poococoooooococooooooooooooo|pocooos - X
Y .
+ |- | +
A
| ! |
I ! I
Power |: XOlf----mmmmmmmmmmmmmmmm - - - > -—-—-.-——»\
|
1
Sidetone or

Receiver Sidetone
Output Gain XKp=====--mmmmmmmmmmmm oo - > X to Comm
Panel.
‘ To Feeder

Radio As with real world radio equipment,
the Radio Object can both transmit and
receive signals. Typically, a Radio
Object is attached to a
Communications Selector Panel,
which provides the audio for
transmission (usually a microphone),
and which routes the received radio
audio. Transmitted signals form the
output of the Radio Object and are
broadcast to all other Radio Objects in
the model. With Local Net, the radio

The Radio Object provides a generic,
high level radio simulation, which
includes transmit and receive
operations, frequency tuning effects,
AM or FM modes, signal strength
variation due to range, sidetone,
background noise, squelch, and AGC.
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can broadcast to radios in other models
running on different DSP cards in the
DACS. Similarly, with VoiceNet or
DIS, the radio can transmit to other
radios on a network.

Every frame, Model Builder scans all
of the radio transmitters to determine
which radios are in tune to the
receiver. The received signal strength
is computed for all in tune radios
based on the power of the transmitter,
the antenna gains of the transmitter
and receivers, and the relative world
positions. (The frequency space is
divided into 25KHz sections.
Frequencies in the same band are
considered the same, while
frequencies outside the range are
considered different. There is no
interference between bands.)

If frequency hopping or encryption is
enabled, the parameters of the
transmitter and receiver are compared
to see if the audio can be received. (In
frequency hopping mode, the
frequency field is ignored. The
frequency is implied in the selected
hopset).

If multiple transmitters are
broadcasting on the same frequency,
Model Builder will do one of two
things. For AM signals, the received
RF power will be combined and the
received audio will be a sum of the
transmitted signals in proportion to
their signal strength. For FM signals,
only the strongest received signal will
be included.

Once the received power is
determined, the RF signal/noise ratio
is calculated. The noise level is
determined by thermal noise, internal
radio noise, and other parameters
which can be set in the radio object.
(The default values are set to give
some common generic radios, and can
be adjusted.) The signal/noise ratio is
then compared to the squelch level. If
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the ratio is less than the squelch level,
the signal will not be received. Setting
the squelch to zero disables the
squelch.

After the signal is determined to be
received, the signal power and noise
power are multiplied by the AGC.
This simulates the AGC operation in a
real radio, so even with high signal to
noise ratio, a signal will be very low if
the maximum AGC value is set low.
Additionally, when the squelch is off,
the maximum AGC will determine the
background noise when no signal is
being received.

Once the RF signal/noise is computed
and Model Builder determines the
audio is to be received, it computes the
audio signal to noise ratio. This is
based on the simulated RF signal/
noise ratio, the major and minor
modulation type, noise bandwidth of
the radio, whether the voice is analog
or digital, and other parameters.

The received audio is then routed out.
If the radio is attached to one or more
communications select panels, they
receive the audio. Additionally, if the
output feeder in the radio is specified,
the audio is sent there as well. (This
allows monitoring of a particular
radio.) If the radio is connected to an
intercom bus (by plugging the
intercom bus signal into the transmit
signal connection of the radio), the
received sound is also put onto the
intercom bus.

The radio object can transmit as well
as receive, just like a real radio. When
the radio receives audio to transmit
(either through the transmit signal
connection or from a communications
select panel), reception is cut off and
the radio transmits.
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There are also receiver and transmitter
objects that are subsets of the radio
object. The transmitter will only
transmit and the receiver will only
receive, but otherwise they function
exactly the same way as the full radio
described here.

NOTES:

1. For frequencies between 1 and
100,000, no background noise or
signal attenuation effects are
simulated. These frequencies provide
a clear channel of communication,
regardless of transmission power,
world position, etc. Frequencies in this
range need to be exactly the same in
order to be received.

2. Any radio put at the world position
0,0,0 (that is, the center of the earth)
will receive any radios at the same
frequency without any signal loss or
occulting. This allows the model to
include a radio that monitors a
particular radio band, without regard
to position or transmit power.

3. Although the radio object has a
“Full Duplex” flag to allow
simultaneous transmission and
reception, this is only meant to be used
in the “Intercom Mode”, described in
the intercom section of the manual.

If full duplex operation is needed in
other situations, separate transmitters
and receivers should be used.

NOTE FOR BEGINNERS:

The ASTi simulated radio, like a real
radio, is a complex thing with many
parameters. When you first get started,
these are the fields you should pay
attention to (you can leave the rest to
the default settings):

POWER/MODE - should be set from

1 to 8 to select one of the radio modes.
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TUNE FREQUENCY - should be set
to some non-zero number. Remember
the frequency is in Hertz.

WORLD POSITION

CONNECTION- The radio must be
connected to a world position control
object, so it has a position to do
ranging calculations with.

The above three parameters are the
minimum that need to be set to get a
radio working. The radio will also
need to be attached to a
Communications Select Panel.
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Power/ mode
Connection

Tune Frequency
Connection
Radio —
Identif ier
Description

Power < Hode
Tune Freq
World Position
Transmit Signal
TX Power (W)

Antenma Gain
Antemma Gain Fn
RX Squelch

Tune Tone

Tune Tone Gain
Sidetone Gain
RX Output Gain
Feeder

RX Range
RX from

Radio

\Ié\f)osriltciion Power/Mode
i Offset
Connection
Frequency

VHF_Radio

Tune_Freq

: Aircraft_Posn

gain 1.8888888H8
* 1 .A88886B60A

* 1.886880688

Ezc—exit PglUp-Pgln—page lof4d

Tune Tone
Signal

Radio Signals

1 Om

SHARBABAA
172:187:1:2
8.8

A.8 4B

fade A.A 4B = A.8 4B A.A 4B
* A.Z2886086008 = 4 .88086080Y
Receiver
1 .88886888A8 1 .88886888A8
A .5888888A8 A .5888888A8
1 .88886888A8 1 .88886888A8
Act ivr BX
2.8 kn S 27.9 dBm H=z -99.9 dlim 57N 127.9 4B
#Ground_ Radio
Output Received
Feeder EX_ Output Signal/Noise
Received Connection an
Radio

Tune Frequency Connection

Connection to a control object which
provides the current radio tune
frequency, in Hz.

Tune Frequency Offset

Tune Frequency
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Provides either a local fixed tune
frequency, or an offset for the tune
frequency provided by the tune
frequency connection. All frequencies
are in Hz.

Frequency value in Hz used for
comparison to determine which radios
are connected to each other.

A zero value of frequency disables
both transmission and reception,
providing an easy equivalent to a
power-off condition. Any frequency
below 100,000 hz will give a clear
channel of communication (that is, the
ranging effects are ignored).

Frequencies above 100 KHz are
divided into bands of 25000 hz.
Transmissions in the same band are
assumed to have the same frequency -
there is no adjacent band interference.
This feature allows floating point
numbers to be used in the frequency
without having to worry about
rounding effects.
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Power/ Mode Connection

Power/Mode Offset

Power State

Mode

Radio

Transmit Power
Provides a connection to a control

object that selects the operating mode

of the radio. The radio has eight modes

of operation, and each mode can be

configured by the user. A mode value

of zero powers off the radio.

Antenna Gain
Provides an offset for the Power/Mode
connection.

Indicates whether the radio is powered
on or off. A powered off radio will not
send or receive any audio.

The power state is set to off by Fade

selecting a mode of 0 or a tune
frequency of 0.

Indicates which of the eight operating
modes the radio is in. The mode
characteristics are set on pages three
and four of the radio object.

World Position Connection

Squelch Level
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Connection to a control object that
specifies the radio’s world position, or
attaches it to a DIS entity. The world
position attachment also supplies the
site, host, and entity information
required by DIS if DIS is being used.

When the received RF signal/noise
ratio is less than the squelch value
given in this field, the AGC gain is set
to zero, providing the normal
background noise suppression. To
disable the squelch, set the squelch
level to zero.

The squelch shown is given in dB’s
and is the squelch level connection
times the squelch level scale factor
time 20.

Receive State

Received Radio

Radio Signals

Indicates the transmission power of
the radio, in watts. The total power is
the power specified in the TX Power
connection, reduced by the power
losses specified in the individual radio
mode and the antenna gain.

Provides a linea gain for the power of
the transmitted and received “radio
signals”. This field simulates the size
and radiative efficiency of the antenna.
Note that all modeled antennae are
isotropic.

Provides arandom loss in received and
transmitted RF power from 0 to the
specified amount, in dB. The loss
varies with time in a random way that
mimics the loss found in
measurements of antenna gain
variation on actual aircraft due to
multipath interference with the plane’s
skin.

Antenna Gain Function

Provides a connection to a function
which specifies the antenna gain as a
function of frequency. The normal
antenna gain as a function of
frequency for a fixed length antenna is
already built into the model. This can
be used to modify it, or to block out
some portions of the radio spectrum.

This gain value is linear.

Received Signal/Noise

Indicates the received signal to noise
ratio of the radio signal currently being
received.

If on, this indicates that the radio is
receiving a signal. An “Active TX”
appears when the radio is transmitting.

Indicates the name of the radio or
radios being received.
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Received Range

Radio

Radio Signals

Transmit Signal Gain

Indicates the distance from the radio to
the transmitter it is receiving, in
kilometers. If the reception stops, the
last received range will be displayed.

Frequency Dependent Loss

Fade Loss

Indicates the power loss, in dB, from
the antenna gain function.

Indicates the power loss, in dB, from TuneTone Selector

the Fade AND from the Antenna gain
function.

Transmit Signal Connection
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Provides a connection to an audio
transmit signal.

This can be used in three ways.

1. If a simple sound is attached, such
as a sine wave or recorded playsound,
the radio will transmit that sound.

2. If an intercom bus object is attached
to the transmit signal, any sound from
the intercom bus will be transmitted on
the radio. Additionally, any sound
received by the radio will be put on the
intercom bus. This happens
automatically when the intercom bus
is attached - no other connections need
to be made. This provides a
mechanism for several operators to
share a single radio. Because the radio
is half duplex, when external sound is
put on the intercom bus, reception
stops and the radio will transmit. (For
the special case of using the radio in
“Intercom Mode”, see the section on
intercoms.)

3. Afilter object can be inserted into
the transmit signal. When this filter is
then attached to a comm panel, the
comm panel will be attached to the
radio, but the received sound will be
filtered by the filter object. This can be
used to simulate radios that have a
“hollow” sound, or other sound
distortion.

TuneTone Signal

RX Output Gain

Provides a volume gain for any audio
signal attached to the transmit signal
connection.

The signal connection for any tones

that need to be mixed into the receiver
or sidetone signal path, such as local
tuning tones, or weapon system cues.

Selector for tunetone signal path,
either Receiver or Sidetone, when the
former the tunetone is added to the
received signal path, when the latter it
is added to the sidetone signal.

Overall volume gain for received
sound.

Output Feeder Connection

Connection to a feeder, which
provides a mechanism for outputting
the radio onto the signal highway. This
field can be left blank if the signal is to
be picked up by a comm panel feeder
object, or a selector or mixer.
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Radio

Transmitter Radio ID
Type

Radio —
Identif ier UHF_Radio
Description

Power < Hode 5 1 Om
RadiolID-DIS i A 172:187:1:2
TransmitterType

Crypto Systemn e
Crypto Keu - A
Crypto Tone - . 1 .AAPGRAAA

External Moigze ; —mMmMmMmMmm—————— i 1 . ABEHAAAA

Net ID I
Hopset ID D
Lockout ID D
FH 3ync Offget ! —mm——————
Transec key e

Ezc—exit PglUp/Pgln—page .lofd

Crypto Tone Ex'gernal Noise
yP Gain

External Noise

Frequency Hopping Parameter s

Signal
Radio ID Transmitter Type
ID number of transmitter that must be The transmitter type is a field required
assigned to use DIS, Voice Net, or for all DIS radios. It has no effect on
Local Net. The host number, site the operation of the radio.

number, entity number and Radio ID Crypto System/Crypto Key
must form a unique set. All numbers

but the radio ID are set through the
World Position Connection.

The Crypto System and Crypto Key
numbers turn the radio into an
encrypted radio. The crypto system

If a radio ID is not assigned (that is, if only works with radio modes that have
it would be set to zero), the software a 'digital’ voice type (see below). For
will automatically assign a value that analog modes, the numbers in yellow

IS Unique. A;sugmng a value throggh will always be zero, regardless of the
the connection field or the offset field . .
values in the connection or offset

will override the Model Builder i
assigned value. (In previous versions fields.
of model builder, this feature is not
provided and the radio ID must be set
explicitly for each radio.)
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Crypto Tone

Crypto Tone Gain

External Noise

External Noise Gain

Radio

If the radio does have a digital voice
type, than in addition to being in tune
and in range, the Crypto Key and
Crypto System fields need to match
for the receiver to hear the transmitter.
If they don’t match, the signal plugged
into the Crypto Tone field will be
heard. This allows a sound to be heard
for an improperly decrypted signal.

The exception to the matching criteria
is that if the transmitter is set with a
Crypto System or Crypto Key of zero,
then the receiver will be able to hear
the audio properly, regardless of its
Crypto Key and Crypto System fields.

The Crypto Tone is played to the
output feeder whenever the radio is
receiving from a transmitter that is in
tune and in range, but has different
Crypto System or Crypto key values.

Provides an audio gain for the Crypto
tone.

Provides a connection to a signal
which can be used for the audio noise
heard on the radio if the standard
white noise is not wanted. In order for
the connected signal to be used as
audio noise, the NoiseBW (on page
four of the radio object) must be set to
zero. Otherwise, the standard white
audio noise will be used.

An audio gain for the external noise
signal. This value will also increase
the volume of the standard white
noise, as well.

Frequency Hopping Parameters
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The frequency hopping parameters
provide a way to simulate the
frequency hopping mode of a
SINCGARS radio. Frequency
hopping will only be enabled if the
Mode System type is either “scgar”

Radio Signals

(SINCGARS type 3) or “SCGAR”
(SINCGARS type 4). Otherwise all
the frequency hopping parameters will
be set to zero.

When the radio Mode System Type is
a Sincgars radio, and the Net ID is
nonzero, the word “FreqHop” will
appear on this screen to indicate the
radio is in frequency hopping mode.

In frequency hopping mode, the tune
frequency is ignored. (Actually this is
not quite true - it is still used to
determine the frequency dependent
part of the antenna gain and the RF
noise level). Radios will be considered
in tune only if all of the Frequency
Hopping parameters are the same.

The exception to this is that a value of
zero, either in the transmitter or the
receiver, acts as a wildcard. If either
the transmitter or the receiver has one
of the parameters (except Net ID) set
to zero, the software will consider
them to match.
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Identif ier

Description

Power < Hode
Tune Freq

Antenma Gain 5
fAntenma Gain Fn > Gi{freq)

00 = @ 7 b L0 [

BandWidth

SINCGARS
UHF-HQ

Intercom

Antemma Gain
RX Rangi:

RX

Mode
Number

Mode Number

Mode Name

from

Mode
Name Mode

Bandwidth

UHF_Radio

Tune_Freq

.BkH=
.BkH=
.BkH=
.BkH=
.BkH=
.BkH=
.BkH=
.BkH=

-1.8 4B
2.8 kn

#*#Ground_ Radio
= Ezc—exit PglUpsPyDn—page Jofd

Radio

fade

Squelch

Mode
Antenna Noig?a
Gain

Overall
Antenna Gain

The radio object has eight user
configurable operating modes, which
are determined by the Power/Mode

connection. The mode number is the

number that the mode selection refers

to.

1.88688606888
a.

AntGain Noize*xkTB IntHoize
.BdB
.BdB
.BdB
.BdB
.BdB
.BdB

.B4B
.B4B
.B4B
.B4B
.B4B
.B4B
.BdR
.B4B

Radio Signals

1 Om
SHARBABAA
8.8 4B
8.8 4B

A 4B A.8 4B

AGC
.B4B
.B4B
.B4B
.B4B
.B4B
.B4B
.Bd4B
.B4B

—1688
—-185
—-185
—-118
—-118
—-185
—-185
—388

.BdBmn
.BdBmn
.BdBmn
.BdBmn
.BdBmn
.BdBmn
.BdBm
.BdBmn

LinedfSight
LinedfSight
LinedfSight
LinedfSight
LinedfSight
LinedfSight
LinedfSight
OverHorizon

4.8 4B
N= —99.9 dBn

Agc —18.5 4B
57N 127.9 4B

Mode
Max AGC| Occulting

Mode
Internal Noise

Current
AGC

radio band. This parameter does NOT
affect the “in tune” calculation, which
is based on clearly demarcated bands
of 25 Khz.

Mode Antenna Gain

Gives an antenna gain for the
operating mode. This value is in dB.

Overall Antenna Gain

This field provides a name for the
operating mode. The mode name has
no effect on the simulation.

Mode Bandwidth

ASTi : Digital Audio Communication System : Model Builder Reference Manual

The mode bandwidth is used to

determine the amount of audio noise
mixed into the received audio, based
on the simulated bandwidth of the

Indicates the total antenna gain, in dB,
computed from the mode antenna gain
and the overall antenna gain specified
on page on of the radio object.

Mode Noise

Gives the simulated thermal noise for
the radio mode. This affects the
simulated RF noise.
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Mode Internal Noise
Gives the simulated internal noise for
the radio receiver for the mode. This
affects the simulated RF noise.

Mode Max AGC
Determines the maximum AGC for
the radio operating mode. The AGC is
set based on the simulated received
signal strength.

Current AGC
Indicates the current value of the
AGC. This is determined by the
simulated received signal strength and
the Mod Max AGC value.

Mode Occulting
Determines whether the radio mode
will receive a transmitter that is below
the horizon, or whether that receiver
would be occulted.

The overhorizon determination is
based on the world positions, and the
smooth ellipsoidal earth model
WGS84.

For local terrain occulting, see the App
Note entitled “Using the Terrain
Database Interface”.
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Radio

Radio
Identif ier UHF_Radio
Description

Power ~ Mode P

Tune Freq 5

Antenna Gain e
Antenma Gain Fn > Gifreq) . fade

Moduln Uoice
: Ang FH  Genrc Analog
: Ang FH  Genrc Analog
. AM AM Genrc Analog
: Ang FH  Genrc Analog
. AM AM Genrc Analog

1 .88888EHA
A.8 4B

Encod ing

HuLaw
HuLaw
HuLaw
HuLaw
HuLaw

SINCGARS ! AM AM SCGAR Digital CUSD CCTT

UHF-HGQ : fing FM HQ Digital
Intercom  Intrcom Genrc Digital

Antemma Gain -1.8 4B Sgque lch
RX Range 2.8 kn Sg —46.
RX from #Ground_ Radio

HuLaw
HuLaw

3 dBm

H= -9

Ho

3.
3.
2.
3.
2.
2.
3.
3.
4,
9.

Radio Signals

1 Om
SHARAABAA
8.8 4B
8.8 4B

izeBW Duplex
S8AkH= Half
S8AkH= Half
S8AkH= Half
S8AkH= Half
S8AkH= Half
B8AkH= Half
S8AkH= Half
S58AkH=z Full

A 4dE Agc
9 dBm 57N

L Esc-exit PgUp-PyDn—page 4o0fd— M —

Mode Mode Mode
Mode System ;

Number  Name Modulation T?,'pe ¥0|(:ee
Type yP

Mode Number
Described on the previous page.

Mode Name
Described on the previous page.

Mode Modulation Type
Indicates the modulation type of the
radio mode. There are three major
modulation types - FM, AM, and
Intercom. In addition, there are several
minor modulation types.

The FM modulation type receives only
the audio stream of the signal with the
strongest received RF power. The AM
modulation type will mix the audio
from multiple transmitters that are

Mode
Sound
Encoding Type
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Mode
Audio Noise
Bandwidth

tuned to the same frequency. The
audio volume of each signal will be
mixed in proportion to the received RF
power.

The intercom modulation type should
only be used to attach intercom buses
over DIS. It provides communication
with no ranging or signal loss. The
method for attaching intercom buses
over DIS using this feature is
described in the “Intercoms” chapter
of this manual.

The minor modulation types affect the
audio noise of the received signal - the
same RF signal/noise ratio will give
different audio signal/noise ratios,
based on the minor and major
modulation type.
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Radio

A radio in AM mode will only receive type. Thus, a receiver can receive

signals from other AM radios, and an audio that is compressed either

FM radio will only receive other FM through mulaw or through one of the

radios. The minor modulation types two CVSD types.

are not maiched, however. Mode Audio Noise Bandwidth

If an AM transmission is received by This affects the bandwidth of the audio

an FM receiver, or vice versa, the noise heard on the receiver. The noise

received signal will add to the noise heard is bandwidth limited white

power of the receiver and degrade the noise.

RF signalinoise ratio. If this field is set to zero, the audio
Mode System Type noise heard will come from the

Describes the radio type. “SCGAR” is External Noise signal connection on

a type 4 SINCGARS radio, and page two of the radio object.

“scgar” is a type 3 SINCGARS radio.
They are both provided to allow
compatibility with other systems. The
other system types (Generic, HQ,
HQII) have no effect on the
simulation, but are included in the DIS
transmitter PDU.

Mode Duplex
This should be left to half duplex for
any radio mode except the intercom
mode.

Mode Voice Type
Determines whether the voice is being
sent as analog or digital.

Analog voice will have audio noise
mixed in at the received end, based on
the received RF signal/noise ratio and
the modulation type.

Digital voice will be heard with no
noise if the signal is received, and not
be heard at all if it is not. The radio
must be set to digital voice to use the
crypto features on page two of the
radio object.

There is a third voice type called “No
Audio”. It is used in DIS simulations.
It will cause the radio to broadcast DIS
transmitter PDU packets for the radio,
but not any signal PDU packets.

Mode Sound Encoding Type.
For broadcasts over DIS, the analog
sound can be compressed using either
Mulaw, CECOM compatible CVSD,
or CCTT compatible CVSD. This field
affects broadcast only - received audio
will be decoded based on the audio
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Receiver Signals (Radio and Nav-Aids Packages)

The receiver signals contain several receiver objects. The receiver objects
provide a simulation of radio signal reception only. One receiver has a beat
frequency oscillator capability. Each frame the signal list is scanned to
determine which radios or receivers are tuned to the same frequency as the
various transmitters (see next section), then any signals attached to the
transmitters (including the TX part of the radio) are passed across to each
radio receiver. This provides a simulation of the radio environment, which
includes a discrimination for AM and FM band radios, and full

background noise and signal strength effects.

The DME receiver and TACAN receiver function identically, the only
difference being that the TACAN and DME receivers can be tuned
automatically to the standard TACAN and DME frequencies.

The Receiver object is the same as the radio object with all the fields
relating to transmission removed. This will not be described here. For a
description of how the reception works, see the section on the Radio
object.

There is one special receiver object (the receive signal PDU object) which
receives sound streams from a DIS or VoiceNet network without regard to
frequency, world position, or other effects.
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Receiver

No Picture

Receiver

The Receiver Object provides a
generic, high level radio receiver
simulation, which includes frequency
tuning effects, AM or FM bands,
signal strength variation due to range,
sidetone, background noise, squelch,
and AGC.

The receiver object is the same as
the Radio object, with the fields
relating to transmission removed.
For a description of the fields in the
receiver object, refer to the section
on the Radio object.
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DME Receiver / TACAN Receiver

Input
signals
from all
RECEIVER other
Radios.
Tune Channel [ M +K F--=---cc-ceooooo-- »]
|: s Modulation = ===-=--- > Z
Type
Signal frequency comparison and
signal strength summation.
\Received
Noise Frequency X K| -: ESignaI
L 1 Strength
: “|Fred Noise . > +
Noise Strength XK ---|6an ¥
N
1
RX Gain XKt------------J----- CEEEE >l X
1
Squelch Level |- _:
L - 1
Squelch Level X K Detector L : Tunetone
; ; : | V Signal
AGC Limit x K |- - - -|Automatic Gain <! _
Control > X
Tunetone Gain [> XKF----=-=-=-==--=""=----------~-- Leoo
Y
+ ol /
| A
I 1
Power |:>X0r ----------------------- > becedocadd
1
' Sidetone
Sidetone or to Comm
J\ Receiver Panel.
Output Gain I XKF---==-cccmmmmme e e - - > X

Receiver

The Receiver Object provides a
generic, high level radio receiver
simulation, which includes frequency
tuning effects, AM or FM bands,
signal strength variation due to range,
sidetone, background noise, squelch,
and AGC.

It functions identically to the receiver
part of the Radio object, described on
the previous pages.

ASTi : Digital Auido Communication System : Model Builder Reference Manual

I To Feeder

For tune channels from 1 to 10000 Hz,
all background noise, power loss,
interference and occulting effects are
ignored to provide clear channels of
communication.
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DME Receiver / TACAN Receiver

Tune Frequency
Connection

Power Connection

World Position Connection

Receiver
Identif icer
Description

Pouer
Tune Freq
World Position

Moize Freq
Moize Factor :
Anterma Gain
Squelch
AGC Limit
Bandwidth
Signal/MNoise
RadiolID-Mone g

Local Power State

xor Off

5}
LineOfSight

18688 . A6880
1.88888888
1.88888888
4.28880880
Z0H888 . i88n

Power State

Local Tune Frequency

Tune Frequency

1ARA . ARAAA Noise Frequency
1.PABABEBA Noise Strength
1.P0ARAAAA RX Gain
4 . HadHBAEH Squelch Level
ZABAA . AARA AGC Limit

c 8.8 .
8.8 ——AGC Gain

Modulation Type :

Tune Tone

Tune Tone Gain
RX Output Gaiu

Feeder
Ezc—exit

Tunetone Signal

88818281 :Ang FH

= I
LI 7 = | R O VR TR 11

Receiver

o Connections < |-

Sidetone
Feeder Connection

Tune Frequency Connection

Connection to a control object which
provides the current radio tune
frequency in Hz.

Local Tune Frequency

Tune Frequency
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Provides either a local fixed tune
frequency, or an offset for the tune
frequency provided by the tune
frequency connection. All frequencies
are in Hz.

Frequency value in Hz used for
comparison to determine which radios
are connected to each other. Note: A
zero value of frequency disables
reception, providing an easy
equivalent to a power-off condition.

TuneTone Selector /

1. 88888988
1. 88888888

RX Strength

Power Connection

— Noise Strength
L Tunetone Gain

L Output Gain

__Modulation Type
Radio ID

A tune frequency of 1 to 10000 causes
the model to ignore occulting, power
loss, background noise and other
modeled radio effects to provide a
clear channel of communication.

For the TACAN and DME receivers,
tune channels 1 through 126
correspond to the standard TACAN
and DME frequencies of 102.5 to 115
MHz.

Control object connection to provide
power control from elsewhere in
model.
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Receiver Signals

DME Receiver / TACAN Receiver

Local Power State Squelch Level Scale Factor

Local value for the power state. If an
enable connection is made then this
provides an exclusive-or function for

. ) Squelch Level
inverting the power control state

Power State
The receiver power state, when on and
the tune frequency is non-zero the
receiver is active, when off it is
inactive, simulating a power off
condition.

Noise Frequency Connection
Background noise frequency
connection field for host control of
noise roll-off.

Noise Frequency Scale Factor
Scaling factor, or local value for

Local value or connection scale factor
for squelch level in dB.

The squelch level is the squelch
connection times the Scale factor
times 20.

When the total received signal
strength (including background noise)
is less than the squelch level then the
AGC gain is set to zero, providing the
normal background noise suppression.
To disable the squelch, set the scale
factor to zero.

AGC Limit Connection

Host connection for adjustment of the
AGC limit

background noise frequency. AGC Limit Scale Factor

Noise Frequency
Roll-off frequency for background
noise used on receive side of radio AGC Limit

Noise Strength Connection
Background noise strength connection
field for host control of noise level.

Noise Strength Scale Factor
Scaling factor, or local value for
background noise strength.

Noise Strength
Signal strength of background noise
on radio. This should range between 0
and 1.0. It is treated as another signal
to be added with the other received
signals, and hence goes through the
squelch and AGC circuits correctly.

RX Gain Connection RX Strength
Receiver antenna gain connection.

RX Gain Scale Factor
Receiver antenna gain factor. AGC Gain

RX Gain
Gain of the antenna, can be used to
simulate receiver failures. TuneTone Signal

Squelch Level Connection
Squelch level connection for host
control of adjustable squelch in dB.
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Local value or connection scale factor
for AGC limit.

The Automatic Gain Control (AGC)
limit. In radio equipment, low signal
strength incoming signals are boosted
by an AGC circuit to provide even
reception of all signals regardless of
signal strength. The AGC gain is
calculated as 1/(total incoming signal
strength), this limit is the maximum
AGC gain allowable. The AGC gain is
zero if the signal strength is below the
squelch level, else it ranges between
1.0 and this AGC limit, which should
be kept above 1.0. To disable the AGC
set the local AGC limit to 1.0.

The current total signal strength for all
matching radio sources.

The current AGC gain value limited
between 1.0 and the AGC limit.

The signal connection for any tones

that need to be mixed into the receiver
or sidetone signal path, such as local
tuning tones, or weapon system cues.
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DME Receiver / TACAN Receiver

TuneTone Selector
Selector for tunetone signal path,
either Receiver or Sidetone, when the
former the tunetone is added to the
received signal path, when the latter it
is added to the sidetone signal.

TuneTone Gain Connection
Host control of tunetone gain.

TuneTone Gain Scale Factor
Local value or connection scale factor
for tunetone gain.

TuneTone Gain
Gain for the tunetone signal

Output Gain Connection
Overall gain connection for host
control of receiver volume or on/off
capability.

Output Gain Scale Factor
Local value or connection scale factor
for output overall gain.

Output Gain
Overall gain for receiver. Usually this
is unused, since it is simpler to use the
tune frequency = 0 to simulate a power
off condition, and the receiver volume
level would normally be provided by
the Communications Selector Panel
on the feeder list.

Feeder Connection
Connection to a feeder, which
provides a mechanism for outputting
the receiver onto the signal highway.
This field can be left blank if the signal
is to be picked up by a
Communications Selector Panel.

World Position Connection
Connection to a control object that
specifies the receiver’s world position,
or attaches it to a DIS entity.

Radio ID
ID number of receiver that must be
assigned to use DIS, Voice Net, or
Local Net. The host number, site
number, entity number and Radio ID
must form a unique set. All numbers
but the radio ID are set through the
World Position Connection.
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Receiver Signals
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Receiver Signals

Signal PDU Receliver

Signal PDU’s
coming from
DIS

SIGNAL PDU RECEIVER ‘

) Pass Signal if the
Er?{ilpyelcslon Of Dm=mmmm-m--m---o-o-- 2= |Entity and Radio ID's
: Match

RadiolID  |___ /7~ ~°°

Output Gain —l/ XK|-=-=====-=cccceeemem - >

To Feeder

Signal PDU Receiver

The signal PDU receiver picks up the
signal PDU’s coming in over Ethernet on
DIS and sends it to an output feeder. It
will pick up the signal PDU'’s from a
givenradio, without regard to transmitter
frequency, world position, or any other
of the normal radio receiving
parameters.

Itis primarily for use as a debugging tool
when setting up a DIS system.
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Receiver Signals

Signal PDU Receiver

World Position Connection

Local Radio ID Radio ID

RX _=iqg
Identif ier
Description

World Position

RadiolD—None

Gain : 1.AAAAABAA 1 . A8ABABAA
Feeder
Escexit —M8  ————

Feeder
Radio ID Connection Output Gain
Output Gain .
Connection Local Gain Factor
World Position Connection The ID number of the Radio on the
Provides connection to an Entity Entity that you want to pick up.

control object, which specifies the

entity whose sound stream you want.

For example, to hear a radio ] )
transmitting over DIS with entity ID ~ Output Gain Connection

234:123:7, this field would attach to Connection to a control object which
an entity control object which determines the Output Gain.
specified the ID 234:123:7. Local Gain Factor

Radio ID Connection Local value or connection scale factor

. . for output overall gain.
Provides a connection to a control P 9

object that will give an offset for the  Output Gain

Radio ID. Overall gain for receiver.
Local Radio ID Feeder Connection
Provides either an offset for the Radio Connection to a feeder, which
ID number, or, if the connection field provides a mechanism for outputting
is empty, provides the Radio ID. the received signal onto the signal
Radio ID highway.
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Receiver Signals

Receiver with BFO

RECEIVER with BFO
Tune Channel J\ TKF=--=-----ccceaoo >
E_l/ ¥°d”|at'°” """" ™| Signal frequency comparison and
ype signal strength summation.
, Received Input
Noise Fi - - - ! Signal .
oise Frequency x K ! : St?ength L signals
t ->frreq : | from all
. o Noise > + other
Noise Strength XKF--- ain ' Radios.
: Y
1
I Nvwhb---ce-ccooooo - L ____ »]
RX Gain [f‘> x K T v X
1
Lol X
T
BFO Frequency XKF-- :'"";
1 1
L ->Freq } L
BFO Level X K| - - - >{Gain Sine o X =+
1
1
Squelch Level <
Squelch Level XKF----> Detector o Tunetone
a Signal
I Y
AGC Limit % K | - - - »|Automatic Gain|Z= - _
Control > X
Tunetone Gain Ef‘> . peoceooccoceooooooonooocennnooag SEEE
Y /
+ |-
g 4
Power [fl>X0r ——————————————————————————— > -———-:-——»
|
1
. Sidetone or
owpurcan  —NERA N R
' Sidetone
To Feeder to Comm
Panel.
Receiver with BFO code keying present on a continuous

wave beacon, which has very basic
carrier keying, with no tone
modulation.

This Object is a receiver with added
Beat Frequency Oscillator, it provides
all of the features of the receiver
described in the previous pages.

The BFO is an additional oscillator
whose tone strength is proportional to
the received carrier strength. It is
generally used for detecting the morse
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RX_BF0
Identifier
Description

Pouwer
Tune Freq
World Position

Moize Freq

Moize Factor
Antenna Gain

Squelch
AGC Limit
BFO Freq

Receiver with BFO

Local Power State

Receiver Signals

Local Tune Frequency

Power State
Tune Frequency

BFO Level

Bandwidth

SignalsNoise
RadioID-None :
Modulation Tupe

Tune Tone

Tune Tone Gain
RX OQutput Gaiw
Feeder - F
Ezsc-exit

Tunetone Signal RX Strength

Feeder Connection

BFO Frequency Connection
Beat frequency oscillator connection
field for host control of BFO tone.

BFO Frequency Scale Factor
Scaling factor, or local value for BFO
frequency.

BFO Frequency
Beat frequency oscillator tone
frequency.

BFO Level Connection
Beat frequency oscillator connection
field for host control of BFO tone
level.

BFO Level Scale Factor
Scaling factor, or local value for BFO
tone level.
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88818183 :AM

a
AM CU

LinedfSight
1090 .AAAAA = 1PAA .ARRAA Noise Frequency
1 . ARBRABARA = 1 .APAABBED Noise Strength
1 . ABBAABAA = 1 .PPAEBBGG RX Gain
A .2ARRRARA = 4 .APAARBAA Squelch Level
ZAPAA . PR = ZPBP8 .ARED AGC Limit
400 . ABBEAA = 499 .AEBEOE0 BFO Frequency
1.ARAAAGAA = 8.8 BFO Level
Agc B.A8
Nz 8.8 AGC Gain

Noise Strength

Receiver
1 AAAABRAAA
. .ARAARAAR

Tunetone Gain
Output Gain

TuneTone Selector

BFO Level
Beat frequency oscillator tone level.
The actual tone level is a product of
this value and the received signal
strength.

Tune Frequency Connection
Connection to a control object which
provides the current radio tune
frequency.

Local Tune Frequency
Provides either a local fixed tune
frequency, or an offset for the tune
frequency provided by the tune
frequency connection.
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Tune Frequency

Power Connection

Local Power State

Power State

Receiver with BFO

Frequency value used for comparison
to determine which radios are
connected to each other. Note: A zero
value of frequency disables reception,
providing an easy equivalent to a
power-off condition.

Control object connection to provide
power control from elsewhere in
model.

Local value for the power state. If an
enable connection is made then this
provides an exclusive-or function for
inverting the power control state

The receiver power state, when on and
the tune frequency is non-zero the
receiver is active, when off it is
inactive, simulating a power off
condition.

Noise Frequency Connection

Background noise frequency
connection field for host control of
noise roll-off.

Noise Frequency Scale Factor

Noise Frequency

Scaling factor, or local value for
background noise frequency.

Roll-off frequency for background
noise used on receive side of radio

Noise Strength Connection

Background noise strength connection
field for host control of noise level.

Noise Strength Scale Factor

Noise Strength

Scaling factor, or local value for
background noise strength.

Signal strength of background noise
on radio. This should range between 0
and 1.0. It is treated as another signal
to be added with the other received
signals, and hence goes through the
squelch and AGC circuits correctly.

RX Gain Connection
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Receiver antenna gain connection.

Receiver Signals

RX Gain Scale Factor

RX Gain

Receiver antenna gain factor.

Gain of the antenna, can be used to
simulate receiver failures.

Squelch Level Connection

Squelch level connection for host
control of adjustable squelch.

Squelch Level Scale Factor

Squelch Level

AGC Limit

RX Strength

AGC Gain

Local value or connection scale factor
for squelch level.

When the total received signal
strength (including background noise)
is less than the squelch level then the
AGC gain is set to zero, providing the
normal background noise suppression.
To disable the squelch, set the scale
factor to zero.

AGC Limit Connection

Host connection for adjustment of the
AGC limit

AGC Limit Scale Factor

Local value or connection scale factor
for AGC limit.

The Automatic Gain Control (AGC)
limit. In radio equipment, low signal
strength incoming signals are boosted
by an AGC circuit to provide even
reception of all signals regardless of
signal strength. The AGC gain is
calculated as 1/(total incoming signal
strength), this limit is the maximum
AGC gain allowable. The AGC gainis
zero if the signal strength is below the
squelch level, else it ranges between
1.0 and this AGC limit, which should
be kept above 1.0. To disable the AGC
set the local AGC limit to 1.0.

The current total signal strength for all
matching radio sources.

The current AGC gain value limited
between 1.0 and the AGC limit.

Page 149



»
-
-
-

Receiver with BFO

TuneTone Signal Radio ID
The signal connection for any tones
that need to be mixed into the receiver
or sidetone signal path, such as local
tuning tones, or weapon system cues.

TuneTone Selector
Selector for tunetone signal path,
either Receiver or Sidetone, when the
former the tunetone is added to the
received signal path, when the latter it
is added to the sidetone signal.

TuneTone Gain Connection
Host control of tunetone gain.

TuneTone Gain Scale Factor
Local value or connection scale factor
for tunetone gain.

TuneTone Gain
Gain for the tunetone signal

Output Gain Connection
Overall gain connection for host
control of receiver volume or on/off
capability.

Output Gain Scale Factor
Local value or connection scale factor
for output overall gain.

Output Gain
Overall gain for receiver. Usually this
is unused, since it is simpler to use the
tune frequency = 0 to simulate a power
off condition, and the receiver volume
level would normally be provided by
the Communications Selector Panel
on the feeder list.

Feeder Connection
Connection to a feeder, which
provides a mechanism for outputting
the receiver onto the signal highway.
This field can be left blank if the signal
is to be picked up by a
Communications Selector Panel.

World Position Connection
Connection to a control object that
specifies the receiver’s world position,
or attaches it to a DIS entity.
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Receiver Signals

ID number of receiver that must be
assigned to use DIS, Voice Net, or
Local Net. The host number, site
number, entity number and Radio ID
must form a unique set. All numbers
but the radio ID are set through the
World Position Connection.
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Transmitter Signals

Transmitter Signals (Radios & Nav-Aids Packages)

The Transmitter signals contain special objects for transmitting the various
signals needed for a radio environment simulation. They work with the
radio and receiver objects described in the previous section. Each frame
the signal list is scanned to determines which radios and transmitters, or
jammers are tuned to the same frequency, then any signals attached to the
transmitters (including the TX part of the radio) are passed across to each
radio receiver. This provides a simulation of the radio environment, which
includes a discrimination for AM and FM band radios, and full

background noise and signal strength effects.

Many of the transmitter parameters are the same as the ones described in
the Radio object.
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Transmitter
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Transmitter

TX Signal

Transmitter Signals

TRANSMITTER

TX Power E? XKF-----ccccmmmem oo -

Power |:> XOF |- = o oo o ____._
N

Tune channe I:—l/ Modulation Type

B - -

' Output TX signal
> to other Radios.
g

The Transmitter Object provides a
generic, high level radio transmitter
simulation including frequency tuning
effects, AM or FM bands, and signal
strength variation due to range.

The transmission signals are
connected through the ‘Transmit
Signal’ connection field and are
typically navigation station identifier
tones, marker tones or voice messages
but since the Radio Object uses any
signal source, combinations of sounds
can be transmitted. The resulting
transmit signals are broadcast to all

Radio Objects in your model, and are
received by those tuned to the same
frequency and on the same AM or FM
band.

The world position connection
determines the transmitter’s position
on the globe. Occulting effects and
diminishing power with distance
according to an inverse square law are
computed based on the world
positions.

A frequency value of 1 to 10,000
provides a clear communication
channel, with no attenuation, power
loss, or occulting effects.
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Transmitter

Tune Frequency Power Connection | gcal Power State

Connection

Transmit
Identif ier
Description

Transmitter

Fouwer
Tune Freq
Wor 1dPosn

Transmit Freq 1
: Aircraft_Posn

Transmit Signal 1. 88888888

TX Power (W)

Ezc—exit ZglUpsPglm—page 1lof4d

World Position Transmission Transmit
Connection Signal : Signal Gain gg?grpaig?wer
. Transmit Power
Radio ID Connection
Connection

Transmit —
Identif ier
Description

Transmitter

RadiolID-DIS
TransmitterType

Crypto Sustemn
Cruypto Keuy

Ezsc—exit PglUpsPyDn—page Zofd

Transmitter Type Local Radio ID

Tune Frequency Connection
Connection to a control object which
provides the current transmitter tune
frequency in Hz.

Local Tune Frequency Power Connection
Provides either a local fixed tune

frequency, in Hz, or an offset for the

tune frequency provided by the tune

frequency connection. Local Power State

Tune Frequency
Frequency value (in Hz) used for
comparison to determine which radios
will receive the transmission signal.
Note: A zero value of frequency
disables transmission.
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1.7 .AAABAA8 =
Active TX

Transmitter Signals

Local Tune Frequency Tune Frequency

Power State

SHABREBA

172:187:1:1

1.886880688
43852

38.8 dBm

Transmit Power

ID Numbers

172:187:1:1

A
A

Active TX 39232

Crypto System
Crypto Key

A frequency value of 1 to 100000
provides a clear communication
channel, with no attenuation, power
loss, or occulting effects.

Control object connection to provide
power control from elsewhere in
model.

Local value for the power state. If an
enable connection is made then this
provides an exclusive-or function for
inverting the power control state
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Power State

Transmission Signal

Transmitter Type

Transmitter

The transmitter power state, when on
and the tune frequency is non-zero the
transmitter is active, when off it is
inactive, simulating a power off
condition.

Signal used for transmission to all
other radios on matching frequencies.

This field indicates a transmitter type.
The transmitter type information is
sent out on DIS when DIS is being

used, but otherwise is not currently
used in the simulation.

Transmit Signal Gain

Amplitude gain for transmission
signal.

Transmit Power Connection

Connection to a control object which

provides the current transmit power.

Transmit Power Scale Factor

Transmit Power

Provides a scaling factor for the

transmit power connection.

Transmission Power, in Watts.

World Position Connection

IDNumbers

Crypto System
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Connection to a control object that
specifies the beacon’s world position,
or attaches it to a DIS entity.

Indicates the Site, Host, Entity, and
Radio IDs for the transmitter. The
Radio ID is determined by the Radio
ID connection and the Radio ID offset.
The site, host, and entity ID’s are
determined by the world position

object in the world postion connection.

This is used for simulating encrypted
communications. It will only be
nonzero when the radio voice type is
digital. For an explanation of how
encrypted comminications work, see
the Radio object.

Crypto Key

Transmitter Signals

This is used for simulating encrypted
communications. It will only be
nonzero when the radio voice type is
digital. For an explanation of how
encrypted comminications work, see
the Radio object.
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Transmitter Signals

Transmitter

Transmit
Identif ier Transmitter
Dezscription

Met ID

Hopzset ID
Lockout ID

FH Sync Off=zet
Tranzsec key

Active TX 43588
Ezc—exit PglUp-Pgln—page Jofd

Transmit
Identif ier Transmitter
Description

Hode Hoduln Suys Voice Encod ing BandWidth AntGain
FM ! NG rc fnalog MuLaw 25 .8kH= H.84B LofSight

Active TX 19868
Ezc—exit PglUp-Pgln—page 4of4d

Frequency Hopping Parameters
These fields provide the parameters
used to simulate the frequency
hopping of a SINCGARS radio. See
the Radio object for an explanation.

Transmitter Parameters
These fields determine the modulation
type, system type, voice compression,
and other parameters for the
transmitter. For a detailed explanation
of these objects, see the Radio object.
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Transmitter Signals

TX Signal
. !
TX Signal
x K Gain
______________ | _ EEAERETES Output TX signal
TX Power I:fl> xK = X > X e to other Radios.
e
+ [
1 [
1 i
1 i
Power I:fl> . pee==scs=soscssoososoosoosooso J ' ,
i
i
Upper Tune Channel e o o e e e e
PP KT Vodulation e ======ccs=ssosocssssg e
[
[
Lower Tune Channel R Gl il !

Jammer

The Jammer Object provides a
specialized transmitter for broad band
signal sources. It functions the same as
a transmitter, except it has a range of
channels over which it can transmit its
signal.

The world position connection
determines the jammer’s position on
the globe. Occulting effects and
diminishing power with distance
according to an inverse square law are
computed based on the world
positions.
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Transmitter Signals

Jammer
Upper Tune Frequency Local Upper Tune Frequency Upper Tune Frequency
Connection
Lower Tune Frequency
Lower Tune Frequency Local Lower Tune Frequency

Connection
Power State

Local Power State

Power Connection

Jammer
Identifier
Description

Power 5
Tune Freq Upper :
Tune Freq Lower
WorldPosn 5 LineOfSight

Transmit Signal ; gain 1.86B0EBOE Transmit
TX Power (W) : 1.AAPAF 8A . Range

Modulation Type : + AAA183A1 :fimg FH =

Ez¢-exit —WF —MMMMM MMM MMM MM MM

Transmission Signal

World Position

Connection
) Transmit Power
Transmit Power Transmit Power
Connection Scale factor
Signal Gain
Upper Tune Frequency Connection Lower Local Tune Frequency

Connection to a control object which Provides either a local fixed tune
provides the upper transmitter tune frequency, in Hz, or an offset for the
frequency in Hz. tune frequency provided by the lower

Upper Local Tune Frequency tune frequency connection.

Provides either a local fixed tune Lower Tune Frequency

frequency in Hz, or an offset for the Frequency value, in Hz used for lower

tune frequency provided by the upper range of comparison to determine

tune frequency connection. which radios will receive the jammer’s
Upper Tune Frequency signal.

Frequency value, in Hz, used for upper Power Connection

range of comparison to determine Control object connection to provide

which radios will receive the jammer’s power control from elsewhere in

signal. model.

Lower Tune Frequency Connection
Connection to a control object which
provides the lower transmitter tune
frequency in Hz.
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Transmitter Signals

Jammer

Local Power State
Local value for the power state. If an
enable connection is made then this
provides an exclusive-or function for
inverting the power control state

Power State
The transmitter power state, when on
the transmitter is active, when off it is
inactive, simulating a power off
condition.

Transmission Signal
Signal used for transmission to all

other radios on matching frequencies.

Signal Gain
Amplitude gain for transmission
signal.

Transmit Range
Indicates whether the jammer is
capable of transmitting over the
horizon or only in a line of sight. This
is used by a receiver in conjunction
with a world position control. If the
transmitter can only operate on a line
of sight then the altitude of the
receiver will be taken into account
such that the reception will be cut off
by the curvature of the earth.

Transmit Power Connection
Connection to a control object which
provides the current transmit power.

Transmit Power Scale Factor
Provides a scaling factor for the
transmit power connection.

Transmit Power
Transmission Power, in Watts.

Transmit Range
Indicates whether the transmitter is
capable of transmitting over the
horizon or only in a line of sight. This
is used by a receiver in conjunction
with a world position control. If the
transmitter can only operate on a line
of sight then the altitude of the
receiver will be taken into account
such that the reception will be cut off
by the curvature of the earth.
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World Position Connection
Connection to a control object that
specifies the beacon’s world position.
Note: The jammer camot be used
over DIS, Voice Net, or Local Net. To
set up a Jammer over Local net, you
can set up identical jammer objects in
each model, and feed them all the
same signal via a global channel.

Page 158



Signal PDU Transmitter

TX Signal

Power

Signal PDU
Transmitter

x K

+----<:::|

Signal PDU Transmitter

The Signal PDU Transmitter is used to
broadcast signal PDUs, without any
associated transmitter PDUs, on a DIS
or VoiceNet network.

This can be used in conjunction with
the Signal PDU Receiver to establish
simple point to point contact across a
network.
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Transmitter Signals

Signal PDUs to

—P'/—*» DIS or VoiceNet

Network.
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Signal PDU Transmitter

Radio ID
Connection

Transmitter Signals

Compression Type

Power State

Radio ID
Offset

TX =iqg
Identif ier
Description

T¥_TO_NET

Fouwer
World Position

RadiolID-DIS

Transnit Signal ;| EECICGIEHEEEE <~in

1.H886880688

Es¢c&Wexit ——Mmm —M* ——

Transmit Signal

World Position Gain

Connection

Transmit Signal

Transmit ID Numbers

World Position
The transmitter power state, when on
the transmitter is active, when off it is
inactive.

Power State

Transmit Signal
Audio signal used transmitted. If no
transmit signal is connected, no signal
pdus will be generated.

Transmit Signal Gain
Amplitude gain for transmission
signal.

Compression Type
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Om

1:1:1:1

HuLaw

Active TX 38476

Transmitted
Byte Count

Connects the PDU transmitter to a
world position or entity object. The
connected object serves only to assign
the Site, Host, and Entity ID numbers
to the Signal PDU Transmitter. The
actual world position information is
ignored.

If an entity object is connected, a
world position object must be put in
the “Default World Position” field of
the entity object. Otherwise, no signal
PDUs will be transmitted.

Determines whether the transmitted
signal pdus will be mulaw compressed
or CVSD compressed.
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Signal PDU Transmitter

Transmit ID Numbers

Indicates the site, host, entity, and
Radio ID numbers which will be used
in the signal pdu packets. The site,
host, and entity ID are taken from the
world position connection, and the
radio ID is determined by the Radio ID
offset and connection.

Transmitted Byte Count

Indicates the number of bytes of sound
information broadcast. When the
transmitter is active, this number will
be incrementing.

Radio ID Connection

Radio ID offset

Provides a connection to a control
object to provide the radio ID.

Provides an offset for the radio ID
connection, or in the absence of a
connection, provides the radio ID.
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Navigation Aids Signals

Navigation Aids Signals (Nav-Aids Package)

The Navigation Aids signals are special objects for transmitting the
various signals needed in a full navigation beacon simulation. They work
with the radio and receiver objects described in the previous section. Each
frame, the signal list is scanned to determine which radios, transmitters,
beacons, or jammers are tuned to the same frequency. Any signals attached
to the transmitters (including the TX part of the radio) are then passed to
each radio receiver. This provides a simulation of the radio environment,
including a discrimination for AM and FM modulation radios, and full
background noise and signal strength effects, with appropriate signal
degradation and background noise effects based on range, frequency,
modulation type, etc.
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VOR Beacon
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VOR Beacon

The VOR Beacon object is a
transmitter with an embedded
identifier tone element. It mixes an
identifier keyed tone with an optional
transmission signal to produce a
simulation of a VOR beacon which
can be heard over a suitably tuned
radio or receiver.

The world position connection
determines the beacon’s position on
the globe. Occulting effects and
diminishing power with distance
according to an inverse square law are
computed based on the world
positions.
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Tune Frequency
Connection

Power Connection

Identifier
Dezcription

Pouer
Tune Fregq
Wor ldPosn

Transmit Signal :
TX Power (W)

Ident HKey
RadioID-None
Ident Gain

Navigation Aids Signals

VOR Beacon

Local Power State

LineOfSight

gain 1.8A8688888A
1.8A8688808A

xor Off
+ a

H .t HBa888A Freq 1928.688 Mod

Local Tune Frequency

Power State

Tune Frequency

Transmit Range

.. Transmit
”EL.'EN Signal Gain

= Off

\

§ Transmit Power
BEp12301 (Ang T 1
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Transmission
Signal

Identifier Key
Connection

Transmit Power

World Position Connection

Connection

Tune Frequency Connection

Identifier

Radio ID

ransmit Power
Scale factor

Identifier Frequency

Local Identifier

Identifier Gain

Power Connection

Connection to a control object which
provides the current transmitter tune
frequency.

Local Tune Frequency

Control object connection to provide
power control from elsewhere in
model.

Local Power State

Provides either a local fixed tune
frequency, or an offset for the tune
frequency provided by the tune
frequency connection.

Tune Frequency

Local value for the power state. If an
enable connection is made then this
provides an exclusive-or function for
inverting the power control state

Power State

Frequency value used for comparison
to determine which radios and
transmitters are connected to each
other. Note: A zero value of frequency
disables transmission.

The transmitter power state, when on
and the tune frequency is non-zero the
transmitter is active, when off it is
inactive, simulating a power off
condition.

Identifier Key Connection

Connection to a control object which
provides the identifier keying.
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VOR Beacon

Local Identifier Radio ID
Local Identifier state, used to invert
identifier signal.

Identifier
Identifier state, On state produces
ident tone, Off state produces no tone.

Transmission Signal
Signal used for transmission to all
other radios on matching frequencies.

Transmit Range
Indicates whether the VOR is capable
of transmitting over the horizon or
only in a line of sight. This is used by
a receiver in conjunction with a world
position control. If the transmitter can
only operate on a line of sight then the
altitude of the receiver will be taken
into account such that the reception
will be cut off by the curvature of the
earth.

Transmit Power Connection
Connection to a control object which
provides the current transmit power.

Transmit Power Scale Factor
Scale factor for the transmission
power.

Transmit Power
Transmission power, in Watts.

Transmit Signal Gain
Signal strength scale factor for
transmission.

Identifier Gain
Signal Gain factor for identifier
amplitude.

Identifier Frequency
Identifier tone frequency (in Hertz).

World Position Connection
Connection to a control object that
specifies the beacon’s world position,
or attaches it to a DIS entity.
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ID number of transmitter that must be
assigned to use DIS, Voice Net, or
Local Net. The host number, site
number, entity number and Radio ID
must form a unique set. All numbers
but the radio ID are set through the
World Position Connection.
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NDB Beacon

TX Signal
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NDB Beacon

The Non Directional Beacon (NDB)
object is a transmitter with an
embedded identifier tone element. It
mixes an identifier keyed tone with an
optional transmission signal to
produce a simulation of an NDB
which can be heard over a suitably
tuned radio or receiver.

The world position connection
determines the beacon’s position on
the globe. Occulting effects and
diminishing power with distance
according to an inverse square law are
computed based on the world
positions.
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NDB Beacon

Tune Frequency Local Power State

Local Tune Frequency
Connection

Power Connection Power State

Tune Frequenc y

Identifier

Description

Power : Xor

Tune Freq A a H
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Transmit Signal : 1.AAABAAAA Mul.aw .
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Transmit Powe r
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o Identifier
Transmission

Signal Radio ID

ransmit Power

Identifier Key Scale factor

Connection

World Position
Connection

Identifier Gain

Transmit Power .
Connection Identifier Frequency

Local Identifier

Tune Frequency Connection Power Connection

Connection to a control object which Control object connection to provide

provides the current transmitter tune
frequency.

Local Tune Frequency

Provides either a local fixed tune
frequency, or an offset for the tune
frequency provided by the tune
frequency connection.

Tune Frequency

Frequency value used for comparison
to determine which radios and
transmitters are connected to each
other. Note: A zero value of frequency
disables transmission.

ASTi : Digital Audio Communication System : Model Builder Reference Manual

power control from elsewhere in
model.

Local Power State

Local value for the power state. If an
enable connection is made then this
provides an exclusive-or function for
inverting the power control state

Power State

The transmitter power state, when on
and the tune frequency is non-zero the
transmitter is active, when off it is
inactive, simulating a power off
condition.

Identifier Key Connection

Connection to a control object which
provides the identifier keying.
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NDB Beacon

Local Identifier Radio ID
Local Identifier state, used to invert
identifier.

Identifier
Identifier state, On state produces
ident tone, Off state produces no tone.

Transmission Signal
Signal used for transmission to all
other radios on matching frequencies.

Transmit Signal Gain
Amplitude gain for transmission
signal.

Transmit Range
Indicates whether the beacon is
capable of transmitting over the
horizon or only in a line of sight. This
is used by a receiver in conjunction
with a world position control. If the
transmitter can only operate on a line
of sight then the altitude of the
receiver will be taken into account
such that the reception will be cut off
by the curvature of the earth.

Transmit Power Connection
Connection to a control object which
provides the current transmit power.

Transmit Power Scale Factor
Scale factor for the transmission
power.

Transmit Power
Transmission power, in Watts.

Identifier Gain
Signal Gain factor for identifier
amplitude.

Identifier Frequency
Identifier tone frequency (in Hertz).

World Position Connection
Connection to a control object that
specifies the beacon’s world position,
or attaches it to a DIS entity.
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ID number of transmitter that must be
assigned to use DIS, Voice Net, or
Local Net. The host number, site
number, entity number and Radio ID
must form a unique set. All numbers
but the radio ID are set through the
World Position Connection.

Page 169



Navigation Aids Signals

DME Beacon
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DME Beacon

The DME Beacon object is a
transmitter with an embedded tone
element. It produces an identifier
keyed tone simulation of a DME
beacon which can be heard over a
suitably tuned radio or receiver.

The world position connection
determines the beacon’s position on
the globe. Occulting effects and
diminishing power with distance
according to an inverse square law are
computed based on the world
positions.
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DME Beacon

Tune Frequency Local Power State

Connection

Power Connection

Identifier
Description

Power
Tune Chan
WorldPosn

TX Pouwer (W) g 1.0688800AA = 0.8
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Esc—exit —H—M8M8Q MM —MH— ™M —H— —— M

Identifier Key
Connection

World Position Connection
Connection

Identifier Gain

Tune Frequency Connection
Connection to a control object which
provides the current transmitter tune
frequency.

Local Tune Frequency
Provides either a local fixed tune
frequency, or an offset for the tune
frequency provided by the tune
frequency connection.

Tune Frequency
Frequency value used for comparison
to determine which radios and
transmitters are connected to each
other. Note: A zero value of frequency
disables transmission.

= Off
=8

Transmit Power

Navigation Aids Signals

Local Tune Frequency

Power State

Tune Frequency

Identifier

Radio ID

Transmit Power
Scale factor

Identifier Frequency

Local Identifier

Power Connection

Local Power State

Power State

Control object connection to provide
power control from elsewhere in
model.

Local value for the power state. If an
enable connection is made then this
provides an exclusive-or function for
inverting the power control state

The transmitter power state, when on
and the tune frequency is non-zero the
transmitter is active, when off it is
inactive, simulating a power off
condition.

Identifier Key Connection
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Connection to a control object which
provides the identifier keying.
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DME Beacon

Local Identifier
Local Identifier state, used to invert
identifier.

Identifier
Identifier state, On state produces
ident tone, Off state produces no tone.

Transmit Power Connection
Connection to a control object which
provides the current transmit power.

Transmit Power Scale Factor
Provides either a local fixed
transmission power, or a scaling factor
for the transmit power connection.

Transmit Power
Transmission power, in Watts.

Identifier Gain
Signal Gain factor for identifier
amplitude.

Identifier Frequency
Identifier tone frequency (in Hertz).

World Position Connection
Connection to a control object that
specifies the beacon’s world position,
or attaches it to a DIS entity.

Radio ID
ID number of transmitter that must be
assigned to use DIS, Voice Net, or
Local Net. The host number, site
number, entity number and Radio ID
must form a unique set. All numbers
but the radio ID are set through the
World Position Connection.
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TACAN Beacon
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TACAN Beacon

The Tacan Beacon object is a
transmitter with an embedded tone
element. It produces an identifier
keyed tone simulation of a Tacan
beacon which can be heard over a
suitably tuned radio or receiver.

The world position connection
determines the beacon’s position on
the globe. Occulting effects and
diminishing power with distance
according to an inverse square law are
computed based on the world
positions.
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TACAN Beacon

Tune Frequency Local Power State

Local Tune Frequency
Connection

Power Connection Power State

Tune Frequency

Identifier
Description

Pouwer
Tune Chan
Wor1dPosn
TX Power (W) H = 8.8
Ident Key = Off
RadiolD—None : — N\
Ident Gain f.;ARAAAARA Freq 1.56.88 Mod AB91.SE1:Pls & 1 Transmit Power
e i o S — .
Identifier
Radio ID
Identifier Key Transmit Power
Connection N Transmit Power __Scale factor
World Position Connection Identifier Frequency
Connection Local Identifier
Identifier Gain
Tune Frequency Connection Power Connection
Connection to a control object which Control object connection to provide
provides the current transmitter tune power control from elsewhere in
frequency. model.
Local Tune Frequency Local Power State
Provides either a local fixed tune Local value for the power state. If an
frequency, or an offset for the tune enable connection is made then this
frequency provided by the tune provides an exclusive-or function for
frequency connection. inverting the power control state
Tune Frequency Power State
Frequency value used for comparison The transmitter power state, when on
to determine which radios and and the tune frequency is non-zero the
transmitters are connected to each transmitter is active, when off it is
other. Note: A zero value of frequency inactive, simulating a power off
disables transmission. condition.

Identifier Key Connection
Connection to a control object which
provides the identifier keying.
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TACAN Beacon

Local Identifier
Local Identifier state, used to invert
identifier.

Identifier
Identifier state, On state produces
ident tone, Off state produces no tone.

Transmit Power Connection
Connection to a control object which
provides the current transmit power.

Transmit Power Scale Factor
Provides a scaling factor for the
transmit power connection.

Transmit Power
Transmission Power, in Watts.

Identifier Gain
Signal Gain factor for identifier
amplitude.

Identifier Frequency
Identifier tone frequency (in Hertz).

World Position Connection
Connection to a control object that
specifies the beacon’s world position,
or attaches it to a DIS entity.

Radio ID
ID number of transmitter that must be
assigned to use DIS, Voice Net, or
Local Net. The host number, site
number, entity number and Radio ID
must form a unique set. All numbers
but the radio ID are set through the
World Position Connection.
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Navigation Aids Signals
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The Continuous Wave NDB is an
older style of beacon that uses basic
carrier modulation, with no identifier
tone, the keying can only be heard via
a receiver’s beat frequency oscillator.
This object provides a simple signal
strength keyed transmitter object,
which has adjustable depth of
modulation and an optional additional
carrier signal for any voice
transmissions.

The world position connection
determines the beacon’s position on
the globe. Occulting effects and
diminishing power with distance
according to an inverse square law are
computed based on the world
positions.
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Continuous Wave Beacon

Transmit Power
Scale factor

Tune Frequency

Connection Local Power
State
Power
Connection Local Tune
Frequency

HDE_CL
Identifier
Description

Power

Tune Freq
Wor 1dPosn

TX Power (W)

Ident Key
RadioID—Mone
Ident Gain

Esc—exit

World Position
Connection
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Power State

Frequency

LinedfEight
1. 88888888
off

a
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Identifier Key

Connection

Identifier
) Gain
Transmit Power
Connection

Tune Frequency Connection

Connection to a control object which
provides the current transmitter tune
frequency.

Local Tune Frequency

Tune Frequency

Provides either a local fixed tune
frequency, or an offset for the tune
frequency provided by the tune
frequency connection.

Frequency value used for comparison
to determine which radios and
transmitters are connected to each
other. Note: A zero value of frequency
disables transmission.

Transmit
Range

Transmit
Power
Local Identifier
Identifier
Radio ID

Power Connection

Local Power State

Power State

Control object connection to provide
power control from elsewhere in
model.

Local value for the power state. If an
enable connection is made then this
provides an exclusive-or function for
inverting the power control state

The transmitter power state, when on
and the tune frequency is non-zero the
transmitter is active, when off it is
inactive, simulating a power off
condition.

Identifier Key Connection
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Connection to a control object which
provides the identifier keying.

Page 177



Local Identifier

Identifier

Transmit Range

Continuous Wave Beacon

Local Identifier state, used to invert
identifier.

Identifier state, On state produces
ident tone, Off state produces no tone.

Indicates whether the beacon is
capable of transmitting over the
horizon or only in a line of sight. This
is used by a receiver in conjunction
with a world position control. If the
transmitter can only operate on a line
of sight then the altitude of the
receiver will be taken into account
such that the reception will be cut off
by the curvature of the earth.

Transmit Power Connection

Connection to a control object which
provides the current transmit power.

Transmit Power Scale Factor

Transmit Power

Identifier Gain

Provides a scaling factor for the
transmit power connection.

Transmission Power, in Watts.

Signal Gain factor for identifier keyed
signal strength. This is the modulation
depth for the continuous wave keying.

Note: The transmission signal does
not amplitude modulate the carrier,
and hence does not fully simulate a
voice modulated continuous wave
NDB with BFO on.

World Position Connection

Radio ID

Connection to a control object that
specifies the beacon’s world position,
or attaches it to a DIS entity.

ID number of transmitter that must be
assigned to use DIS, Voice Net, or
Local Net. The host number, site
number, entity number and Radio ID
must form a unique set. All numbers
but the radio ID are set through the
World Position Connection.
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Collocated VOR/DME

Navigation Aids Signals
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Collocated VOR/DME

The Transmitter Object provides a
generic, high level radio transmitter
simulation including frequency tuning
effects, AM or FM bands, and signal
strength variation due to range.

The transmission signals are
connected through the ‘Transmit
Signal’ connection field and are
typically navigation station identifier
tones, marker tones or voice messages
but since the Transmitter Object uses
any signal source, combinations of
sounds can be transmitted. The
resulting transmit signals are
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broadcast to all Radio Objects in your
model, and are received by those tuned
to the same frequency and on the same
AM or FM band.

The world position connection
determines the beacon'’s position on
the globe. Occulting effects and
diminishing power with distance
according to an inverse square law are
computed based on the world
positions.
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Collocated VOR/DME

VOR Tune Frequency VOR Local VOR Tune
Connection Tune Frequency Freque_?cy o
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issi DME Local Signal Gain
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Gain Frequency
Identifier Key DME DME DME Tune :aocaillf_
Connection . Identifier  Identifier (F:requer;_cy Current DME entmer
Count Gain onneclion dentifier Count
VOR Tune Frequency Connection DME Tune Frequency Connection
Connection to a control object which Connection to a control object which
provides the VOR transmitter tune provides the DME transmitter tune
frequency. frequency.
VOR Local Tune Frequency DME Local Tune Frequency
Provides either a local fixed tune Provides either a local fixed tune
frequency, or an offset for the tune frequency, or an offset for the tune
frequency provided by the VOR tune frequency provided by the DME tune
frequency connection. frequency connection.
VOR Tune Frequency DME Tune Frequency
Frequency value used for comparison Frequency value used for comparison
to determine which radios will receive to determine which radios will receive
the VOR transmissions. Note: A zero the DME transmissions. Note: A zero
value of frequency disables value of frequency disables
transmission. transmission.
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Collocated VOR/DME

Power Connection
Control object connection to provide
power control from elsewhere in
model.

Local Power State
Local value for the power state. If an
enable connection is made then this
provides an exclusive-or function for
inverting the power control state

Power State
The transmitter power state, when on

and the tune frequency is non-zero the

transmitter is active, when off it is
inactive, simulating a power off
condition.

Identifier Key Connection
Connection to a control object which
provides the identifier keying for both
VOR and DME transmitters.

Local Identifier
Local Identifier state, used to invert
identifier.

Identifier
Identifier state, On state produces

ident tone, Off state produces no tone.

Transmission Signal
Signal used for transmission to all
other radios on matching frequencies
the VOR source.

Transmission Signal Gain
Amplitude gain for VOR transmission
signal.

VOR Transmit Range
Indicates whether the VOR is capable
of transmitting over the horizon or
only in a line of sight. This is used by
a receiver in conjunction with a world
position control. If the transmitter can
only operate on a line of sight then the
altitude of the receiver will be taken
into account such that the reception
will be cut off by the curvature of the
earth.

VOR Transmit Power Connection
Connection to a control object which
provides the VOR transmit power.
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VOR Transmit Power Scale Factor
Provides either a local fixed
transmission power, or a scaling factor
for the VOR transmit power
connection.

VOR Transmit Power
Signal power, in watts, of VOR
transmission.

DME Transmit Power Connection
Connection to a control object which
provides the DME transmission
power.

DME Transmit Power Scale Factor
Provides either a local fixed
transmission power, or a scaling factor
for the DME transmit power
connection.

DME Transmit Power
DME transmission power, in Watts.

VOR Identifier Gain
Signal Gain factor for VOR identifier
amplitude.

VOR ldentifier Frequency
VOR ldentifier tone frequency (in
Hertz).

DME Identifier Gain
Signal Gain factor for DME identifier
amplitude.

DME ldentifier Frequency
DME ldentifier tone frequency (in
Hertz).

DME Identifier Count
Number of Keyed identifiers to skip
before Keying DME identifier. The
VOR and DME identifier tones are
mutually exclusive.

Current DME Identifier Count
Local count of identifiers skipped.

World Position Connection
Connection to a control object that
specifies the beacon’s world position,
or attaches it to a DIS entity.
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Collocated VOR/DME

Radio ID
ID number of transmitter that must be
assigned to use DIS, Voice Net, or
Local Net. The host number, site
number, entity number and Radio ID
must form a unique set. All numbers
but the radio ID are set through the
World Position Connection.
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Collocated VOR/TACAN
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Collocated VOR/TACAN broadcast to all Radio Objects in your
The Transmitter Object provides a {:‘)?gglé:;]dee;:g regizeg:géiotiitggﬁi
generic, high level radio transmitter AM or EM bangu y
simulation including frequency tuning :
effects, AM or FM bands, and signal The world position connection
strength variation due to range. determines the beacon'’s position on

the globe. Occulting effects and
diminishing power with distance
according to an inverse square law are
computed based on the world
positions.

The transmission signals are
connected through the ‘Transmit
Signal’ connection field and are
typically navigation station identifier
tones, marker tones or voice messages
but since the Transmitter Object uses
any signal source combinations of
sounds can be transmitted. The
resulting transmit signals are
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Collocated VOR/TACAN

TACAN Tune TACAN Local
Power Frequency Connection }I'/uon% II_:cr)ggluency Tune Frequency
Connection VOR Tune
Frequenc Power State
Transmission 4 cy VORT
- Connection une
Signal Frequency

UoRTAC —— 7 7

Identifier UOR_TAC- 65

Dezcription

Fouer N~

UVOR Tune Freq @ -————————-— .

UOR Posn/Range : — ———— LineOfSight Transmit Range
VOR TX Signal ;| —m—————— gain 1.888PA888

UOR TXPower(W) ! —m—m——————— * 1.88F¥ABAAA 8.8 Transmit Power

TaC Tune Chan | —m—mMmm————— + A 3]
TAC PosnsRange: ! ————————— .
TAC TXPower(W) @ —————————————— * 1 .AAARAAAA 8.8 AN Transmit Power

Ident Key == xor Off Off
RadioID—HNons: S e + a B8 H ]
VOR Ident Gain 8 .586866666 Freq ; 1020.88 Mod BP@18361:Ang FH 1
TAC Ident Gain  B.5APARAFA Freq 1350.08 ) .d ABA1ASA1:Pis 1 1 TACAN
TAC Count. = Tune
Frequenc
Esc—exit AN N q 4
/4
World Position
Connections VOR Local VOR Ident Identifier
Identifier Identifier Frequency
Gain
TACAN TACAN o TACAN Ident
Identifier ~Identifier Identifier Key  Current TAGAI Frequency
Count Gain Connection Identifier Count
VOR Tune Frequency Connection TACAN Tune Frequency Connection
Connection to a control object which Connection to a control object which
provides the VOR transmitter tune provides the TACAN transmitter tune
frequency. frequency.
VOR Local Tune Frequency TACAN Local Tune Frequency
Provides either a local fixed tune Provides either a local fixed tune
frequency, or an offset for the tune frequency, or an offset for the tune
frequency provided by the VOR tune frequency provided by the TACAN
frequency connection. tune frequency connection.
VOR Tune Frequency TACAN Tune Frequency
Frequency value used for comparison Frequency value used for comparison
to determine which radios will receive to determine which radios will receive
the VOR transmissions. Note: A zero the TACAN transmissions. Note: A
value of frequency disables zero value of frequency disables
transmission. transmission.
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Collocated VOR/TACAN

Power Connection
Control object connection to provide
power control from elsewhere in
model.

Local Power State
Local value for the power state. If an
enable connection is made then this
provides an exclusive-or function for
inverting the power control state

Power State

The transmitter power state, when on
and the tune frequency is non-zero the

transmitter is active, when off it is
inactive, simulating a power off
condition.

Identifier Key Connection
Connection to a control object which

provides the identifier keying for both

VOR and TACAN transmitters.

Local Identifier
Local Identifier state, used to invert
identifier.

Identifier
Identifier state, On state produces

ident tone, Off state produces no tone.

Transmission Signal
Signal used for transmission on the

VOR frequency along with the keyed

tone.
VOR Transmit Range

Indicates whether the VOR is capable

of transmitting over the horizon or

VOR Transmit Power Scale Factor
Provides either a local fixed
transmission power, or a scaling factor
for the VOR transmit power
connection.

VOR Transmit Power
Signal strength scale factor for VOR
transmission.

TACAN Transmit Power Connection
Connection to a control object which
provides the TACAN transmit power.

TACAN Transmit Power Scale Factor
Provides either a local fixed
transmission power, or a scaling factor
for the TACAN transmit power
connection.

TACAN Transmit Power
TACAN transmission power, in
Watts.

VOR Identifier Gain
Signal Gain factor for VOR identifier
amplitude.

VOR ldentifier Frequency
VOR ldentifier tone frequency (in
Hertz).

TACAN Identifier Gain
Signal Gain factor for TACAN
identifier amplitude.

TACAN Identifier Frequency
TACAN Identifier tone frequency (in
Hertz).

only in a line of sight. This is used by TACAN Identifier Count

a receiver in conjunction with a world
position control. If the transmitter can
only operate on a line of sight then the

altitude of the receiver will be taken

into account such that the reception
will be cut off by the curvature of the
earth.

VOR Transmit Power Connection
Connection to a control object which
provides the VOR transmit power.
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Number of Keyed identifiers to skip
before Keying TACAN identifier. The
VOR and TACAN identifier tones are
mutually exclusive.

Current TACAN Identifier Count
Local count of identifiers skipped.

World Position Connection
Connection to a control object that
specifies the beacon’s world position,
or attaches it to a DIS entity.
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Collocated VOR/TACAN

Radio ID
ID number of transmitter that must be
assigned to use DIS, Voice Net, or
Local Net. The host number, site
number, entity number and Radio ID
must form a unique set. All numbers
but the radio ID are set through the
World Position Connection.

ASTi : Digital Audio Communication System : Model Builder Reference Manual Page 186



Navigation Aids Signals

Marker Tone

B .
election >(Fsr:i?1 Sine
. |
Morse Strin
Marker No. - ~~=="9_ - -~ »{ Morse Code i
Marker No [ +K |->| Othru8 | Morse Key Rate Generator |
Oisoff [ ~"""""7 7 7 [~
Repeat Rate
_____________ >
Y
Gain J\, GG L e e e e o L L L e X

To Feeder

Marker Tone

This provides a simulation of the tones
for a standard marker beacon with
support for outer, middle, inner and
back course markers. The marker is
controlled by an input marker number
(O thru 8) which selects which marker
characteristic to generate. Each of the
eight types of marker are user
definable with separate control of tone
frequency, morse key string, morse
dot rate and repeat rate.
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Marker Number Connection

Navigation Aids Signals

Marker Repeat Rates

Local Marker Number Marker Number

Marker Tone Frequencies

Marker Morse Strings

Marker Keying Rate

MarkTove ——H—
Identif ier i

Description

Harker HNo ! Mark_Beac_Humn

Harkerl
Harker2
Harker3
Markerd
HarkerhS
Harkerb
Harker?
Harker8

Gain
Feeder
Current

Freq 488 . BeBBaA
Freq 1748 . a8BB0A
Freq Ja8s . aBpaa
Freq Jaas . aBBaa
Freq a.a

Freq .

Freq

Freq

—
E

Hor=se

E3C—exit -——

Current Morse String

Marker Number Connection

Connection to a control object which
provides the current marker number (1
thru 8).

Local Marker Number

Marker Number

Provides either a local marker number,
or a bit mask of the marker no.
provided by the marker connection.

Marker number currently selected (1
thru 8). A marker value of O disables
the tone generator.

Marker Tone Frequency

Marker Keying Rate

Sine wave frequency used for each
marker.

Dot keying rate (in dots per second) to
be used for each marker.

+

Rpt:
Rpt:
Rpt:
Rpt:
Rpt:
Rpt:
Rpt:
Rpt:

Gain Connection

A

Airport Marker Beacon Tone

.8

= A

Key at: 8.888388688

. 75E JB88A at: 8.88 48888

.8

Key at: 1Z.88888688

. 7TS5HBAAAA at: B.ABAHAAHA

.A
.A
.A
.A

Key at: 8.880888868
Key at: 8.880888868
Key at: 8.880888868
Key at: 8.880888868

.SHEEAABEA = B.50ABEBRE

Gain Scale Factor Gain

Marker Morse String

Four character morse code string used
for each of the eight markers. (* and -
provide dot and dash capability
respectively.

The default configurations are:

Marker 1 is the outer marker (one
dash)

Marker 2: middle (dot-dash)
Marker3: inner (all dots)
Marker4: Backcourse (double dots).
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Marker Repeat Rate
Repeat rate (in seconds) for
transmission of morse string. Different
for each marker. A value of zero
means continuous repetition, with no
gaps at the end of the string.

Gain Connection
Connection to a control object which
provides the sine wave amplitude gain.

Local Gain Value
Value for gain, or scaling factor for
gain connection value.

Gain
Amplitude gain of waveform
generated by synthesizer.

Current Morse
Morse string in use currently.

Feeder Connection
Connection to a feeder, which
provides a mechanism for outputting
the marker tone onto the signal
highway. This field can be left blank if
the signal is to be picked up by a
selector or mixer.
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Intercom Signals (Intercom Package)

The Intercom signal is a special object for intercom, interphone and Public
Address communication simulation. It works with the Comm Panel
objects described later. The Intercom signal acts as an intercom bus.

It is possible to connect intercom buses up over a DIS or VoiceNet
network. This is described at the end of the section.
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Intercom
Warning Input voice
Signal signal from
Comm Panel
INTERCOM
Warning Gain Efl> XKp========----mmmm - - - > X

Sidetone signal to

Sidetone Gain Efl> XKp-==---==-------mmmmmmmmm oo = X Comm Panel

Power |:

B = - L T T STt q

Input voice signal

1
1
+ 4—:_- from other Comm
i
1
1
Y

Panels with this
intercom object

Output signal to
XKF-=-===ccmmmmm e e oo - - - > X — other Comm Panels
with this intercom
‘ object

To Feeder

Output Gain

By

Intercom

The Intercom Object provides a
simple simulation of an intercom bus
between communication panels. Any
input signal from a Comm Panel
object will be mixed with an optional
warning signal and routed to any other
selected Comm Panel or feeder output.
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Intercom
Power Connection Local Power State Power State
Warning Signal Warning Priority Warning Gain Factor Global
Warning Gain Connection Priority

Identii ier
De=scription

Power
Warning Signal Current : 255 G1:255
Warning Gain = H.A
Sidetone Gain A.5AARPARA - B.5PAPARAE [P
Output Gain @ 1.AAF 9908 = 1.0AA0A 900 |ePy
Feeder -
ESC—exit
Sidetone Gain gLozfnégel Sidetone Gain Sidetone Gain
Connection Factor
Feeder Output Gain Output Gain Output Gain
Connection Connection Factor

Current Priority

Power Connection Warning Signal
Control object connection to provide
power control from elsewhere in
model.

Local Power State
Local value for the power state. If an Warning Priority
enable connection is made then this
provides an exclusive-or function for
inverting the power control state

Power State
The intercom power state, when on the
intercom bus is active, when off it is
inactive, simulating a power off
condition.
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The signal connection for any tones
that need to be mixed into the
intercom, such as voice alerts, or
warning tones.

The priority level for the warning
signal. When used with a comm select
panel feeder that supports priority
levels, all voices and warning signals
can be prioritized such that only the
highest priority signals can be heard (1
is the highest priority and 255 is the
lowest.) If two or more signals have
the same priority, they will be mixed
together. Signals with lower priorities
will be muted.
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If the priority is set to zero, then the
warning signal will be heard by
everyone but will not override any
other signals.

Current Priority

Priority level currently asserting itself
on the intercom bus. This is the highest
priority signal the Intercom object is
receiving. All signals of this priority
will be heard. 1 is the highest priority,
255 is the lowest.

Warning Gain Connection
Host control of warning gain.

Warning Gain Scale Factor
Local value or connection scale factor
for warning gain.

Warning Gain
Warning signal gain.

SideTone Gain Connection
Host control of sidetone gain.

SideTone Gain Scale Factor
Local value or connection scale factor
for sidetone gain. Note: If there is no
sidetone connection and this gain
factor is zero then the sidetone
capability is disabled.

SideTone Gain
If the comm select panel that is
attached to the Intercom is not using
local sidetones, then this sidetone gain
will control the volume of the sidetone
coming from the intercom.

Output Gain Connection
Overall gain connection for host
control of intercom volume or on/off
capability.

Output Gain Scale Factor
Local value or connection scale factor
for output overall gain.

Output Gain
Overall output gain for intercom.
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Global Channel

Global Priority

Feeder Connection

Intercom Signals

Used to connect to intercom buses on
different DSPs. To use this feature, set
up an Intercom object in each model.
Assign each of them the same number
in this field. The intercoms will act as
a single intercom bus.

For intercom objects on separate DSPs
connected by a global channel, this
number indicates the highest priority
level coming from the other DSP
boards.

Connection to a feeder, which
provides a mechanism for outputting
the intercom onto the signal highway.
This field can be left blank if the signal
is to be picked up by a Comm Panel
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Intercom over DIS or VoiceNet

DACS

Comm

Panel

Comm

Panel

Comm

Intercom

Panel

IlDummyll
World
Position

Y

Radio

Y

in Intercom mode
(with net#)

Intercom over DIS or VoiceNet

DIS or VN Network
Connects to other DACS
and/or DIS exercise.

Local intercom buses can be connected together over a DIS or VoiceNet network. It requires the
following software options:

MB-Intercom
MB-Radio
MB-DIS or MB-VoiceNet

The basic idea is that the local intercom buses are attached to Radios which are set to a special
“Intercom” mode. The radios connect intercom buses on different systems, based on assigned net
numbers.

For each intercom bus to be connected to the DIS network, create a radio object. Set the following radio
parameters:

Power/Mode= 8 (Selects the Intercom mode)
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Intercom Signals

Tune Frequency= net #. (This can be set by the offset or dynamically through the tune frequency
connection. It should be between 1 and 100000). Intercom buses on the network with the same net
numbers will be linked together. They should all have the same exercise number as well.

Connect the desired intercom object into Thansmit Signal field of the radio.

Insert a world position into thé/orld Position connection of the Radio. The world position object
should be set to DIS (or VoiceNet), and given a valid entity and exercise ID. The actual position is
ignored.

The rest of the radio parameters should be left at the default values. Most of them are ignored in the
intercom mode.

As a final step, it's necessary to go into the model configuration window and change the “DIS RXs /
Radio” Field. This determines the number of simultaneous audio streams the intercom can pick up from
the network. Each DACS broadcasts one audio stream per intercom bus, so this number can be set to
one less than the number of DACS on the network.

IMPORTANT NOTE: An intercom bus that is attached to an “intercom radio” CANNOT also have a
global channel attachment. Only local intercom buses can be attached over DIS as is described in this
section.

If you wish to have an intercom bus that connects across the network AND accross DSP cards in one
DACS, you should set up local intercom buses in each model, and attach EACH of them to their own
“intercom radio”. This will automatically link up the buses on the different DSP cards.

NOTE TO ADVANCED USERS:

The DIS RXs / Radio field determines the amount of buffer space allocated for the radios in the model.
The trade off is between the number of audio streams that can be received and the total number of radios
in the model.

Because this field affects ALL the radios in the model, it is a good idea to have all of the “Intercom”
radios in a separate model from the other DIS (or VoiceNet) radios. Otherwise, the non-intercom radios
will have more buffer memory allocated to them than they need.
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Record Replay Signals (Record/Replay Package)
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Record / Replay

Record Replay Signals

Input Signal

File Record / Replay Control Logic
Control Mode [f‘> - - > Record /Replay Control Mode
0 = Stop
1 = Replay
2 = Record
. __ File Start Position (in msec)
Position I:fl> ™| Repositioned during Stop.
A
[N}
L1
1 Y
[N}
et Bl > X
1
: X
1 ho
' ! /
1
. File Selection Logic
1
: Sound
Ind File List
Local Index -» : > naex
- r 1=
Index | D=====------ >
C) :
1
1
1
1
1
1
:
| /
Local Gain -> !
. |:'> .- - - -------------- > X
Gain [ Hemmmmmm-——-- >
To Feeder

Record / Replay Signal

The record replay object provides the
ability to record or replay any signal to
or from a selected file on the hard disk,
under host computer control. It is
anticipated that this will be used with
analog input or mixer signals to
provide for any combination of input
voice recording.

For replay, control is provided over
which combination of the highway
channels receive the composite sound
on replay. This allows different
combinations to be used for recording
and replaying, e.g. a single channel
record such as pilot's headset output to
be replayed to all of the headsets.
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A position input provides the host with
a repositioning capability for both
record and replay.

The record object can be linked to a
file group such that a different series
of files can be used for the recording
process. This is useful for
demonstration or debrief purposes.
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Control Connection

Record / Replay

Soun dFile Connect ion

Position Connection

Gain Connection

RecdSnd
Identifier
Descrivtion

SoundFile

SoundFile Index Connection

Gain Scale Factor

Rec-Ply~ Stop Ct a
Pozition (m=ec) ! a
q B

Index

Gain

Length

Controls

Signal In
Feeder Out

Pozsition
File mode
File Narne

ESC—exit

(zec)

16 . 8888888

Stop a

; MicInputl
~ .eft+Right_spkr

Oifset 8

Idle

Maximum Duration

Input Signal Connection

1.888888H88

Cont inuwous

Record 2

Hew Posn
Po=a A

Output Feeder Connection

SoundFile Connection

Control Connection

Local Control

Control Mode

Position Connection
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Sound file selection from model’'s
soundfile directory list

Record / replay mode connection to
elsewhere in model.

Provides local offset for control mode
value (useful for testing only).

The record/replay control variable,
with defaults of O = Stop, 1 = Replay,
2 = Record.

File position connection to elsewhere
in model.

Local Position

Position

Local Control

Record Replay Signals

Control Mode

Local Position Position
Local Index Index
Gain

1.888888H88

Max ZZB588

Loop Mode

Control Values

Provides local offset for position value
(useful for testing only).

File start position (32 bit integer in
milliseconds) from start or end of file.
This value is used to reposition the file
while in the stop mode. When in
continuous loop mode, a positive
value provides an offset forward in the
file, while a negative offset repositions
the file back from the last stop
position. When not in loop mode, a
positive position provides an offset
from the start of the file, while a
negative number is an offset from the
end of the file. A value of zero leaves
file pointer at it's current position.
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Record / Replay

Soundfile Index Connection Control Values
Control object connection to provide The record/replay control variable,
file selection control from elsewhere uses default values of 0 = Stop, 1 =
in model. Replay, 2 = Record. These fields allow
Local Index the user to define other more

Local value for the file index. If a convenient mappings of these three

connection is made then this value is commands.

subtracted from the incoming index = Maximum Duration

value, else it provides a default value The maximum record/replay time

for the file index. allocated to the soundfile (in seconds).
Index Input Signal Connection

The current value of the file index. Connection to a signal, which provides

This index is used to select one of a the source for the recorder.

group of files from the sound files list.
It is only active when the soundfile
connection is made to a file group, and
the index matches that of one file in
the list. If no matches are found then
no file is recorded or replayed.

Output Feeder Connection
Connection to a feeder, which adds the
replayed sound source into the signal
highway.

Gain Connection
Control object connection to provide
input/output amplitude gain control
from elsewhere in model.

Gain Scale Factor
Scaling factor for input/output gain
control value.

Gain
Input/output amplitude gain of file
record source. If the gain connection is
blank then the gain scale factor is used
as the gain value, else the gain is the
scale factor times the output result of
the control object.

Continuous Loop Mode
The continuous loop mode sets the
recording and replay such that the
effective end of recording marker
moves in a continuous loop. This
allows the file to act as a recorder for
the last few minutes of sound which is
continuously overwritten until a stop
command is issued. If this mode is Off
the file is recorded once only,
completing when the maximum
duration is reached.
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Play Sound

Record Replay Signals

Trigger

Pause

End Position

Begin Position

Index

Gain

Local Trigger->|
SRS -
Local Pause -»|
[> ________ i

File List

: I
To Feeder

Play Sound Signal

The play sound object provides the
ability to play back sound files
recorded which have been recorded to
disk. It is designed to provide
flexibility in replaying of sounds,

featuring begin and end offsets which
can be used to trim off the beginning
and end of the sound files. In addition,
it should be used when the sound file
to be played is set to start in a random
position.
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Play Sound

SoundFile Connection
Trigger Connection
Pause Connection
Index Connection

PlaySnd
Identif ier

Description Plays the sound file

SoundFile

" MonkeyNoise

Trigger
Pause
Index

xor Off

a.
a.

Begin Off=set
End Off=zet

1.
Glbh 8

Gain 5
“* Head=zetfl

Feeder

Idle

3864

File Hode
File Position
Pozition Range
File Hame

Randomn
—» 15453

Es¢cbWexit ———M

Position

File Range
Position

File Mode

Output Feeder

SoundFile Connection
Connection to a Soundfile or Sound
Group (a group of sound files.) See the
Sound File Section later in the manual.

Gain Connection
Control object connection to provide
input/output amplitude gain control
from elsewhere in model.

Gain Scale Factor
Scaling factor for output gain control
value, or gain value if there is no Gain
Connection.
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Current Index

Local Trigger Trigger
Local Pause Pause
Local Index Index

Om
off
a

A . 1888868688
A .68888082

186868684
(212151505 ]5] % bed

alalalafa]alals] 1.8868806869

Start at

Global i
Channel Begin Offset
Current Index End Offset
Random Gai
Start an
Gain

Output amplitude gain of file record
source. If the gain connection is blank
then the gain scale factor is used as the
gain value, else the gain is the scale
factor times the output result of the
control object.

Output Feeder
Connection to a feeder, which adds the
replayed sound source into the signal
highway.

Begin Offset Connection
Connection to a control object that
provides the Begin Offset.

Begin Offset Scale Factor
Scale factor for the Begin offset
connection. If the Connection field is
empty, this provides the Begin Offset.
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Begin Offset Pause
Indicates the position from the
beginning of the sound file that the
sound will start playing. This number
is between 0 and 1, and is the fraction
of the file length. For example, a 5
second file with a Begin Offset of 0.1
would start one half second into the
file.

Index Connection

End Offset Connection
Connection to a control object that
provides the End Offset.

End Offset Scale Factor
Scale factor for the End offset
connection. If the Connection field is
empty, this provides the End Offset.

End Offset Index

Indicates the position from the end of

the sound file that the sound will stop
playing. This number is between 0 and

1, and is the fraction of the file length.

For example, a 5 second file with an

End Offset of 0.1 would end one half
second before the end of the file.

Local Index

Trigger Connection
Connection to a control object that
provides the Trigger.
Local Trigger
Provides an exclusive or for the trigger Current Index
connection object.
Trigger .
When the trigger value goes from off File Mode
to on, the sound begins playing. If the
trigger is turned off while the sound is
playing, it will terminate the sound if  File Position
the Play field in the Sound file is set to
Normal. (See the Sound File section
later in the manual.) Retriggering after
that will cause the sound to start again
at the beginning.

Pause Connection
Connection to a control object that
provides the Pause. Position Range

Local Pause
Provides an exclusive or for the Pause
connection object.
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Play Sound

While the sound is playing, if the
pause goes on the sound stops playing.
Turning Pause off causes the sound to
resume playing from where it was
paused.

Control object connection to provide
file selection control from elsewhere
in model.

Local value for the file index. If a
connection is made then this value is
subtracted from the incoming index
value, else it provides a default value
for the file index.

The current value of the file index.
This index is used to select one of a
group of files from the sound files list.
It is only active when the soundfile
connection is made to a file group, and
the index matches that of one file in
the list. If no matches are found then
no file is replayed. If the index is
changed when the Trigger is on, it will
initiate the playing of the indexed
soundfile from the beginning.

Indicates the index of the file in the
soundgroup that is currently playing.

Indicates whether the sound file is
IDLE or PLAYING.

Current position in the file. This
number is only relevant when the file
is playing. The position is given in
terms of the number of sound samples
-e.g., ifthe DSP is running at an 8 kHz
sample rate, when the play is 1 second
into the file the position will be 8000.

Indicates the range in the file that is
currently being played. This is
determined by the Begin and End
Offsets, and is given in terms of the
number of samples.
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Random Start
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Global Channel
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Play Sound

If the sound file is set to Random Start,
when the sound is triggered it will take
it's starting position from the counter
in this field. If the file is not designated
random start, this field is empty. (See
the Sound Files Section.)

Connection to a Global Channel. If
this field is non-zero, the same sound
that gets sent to the feeder connection
will be sent to the global channel,
where it can be picked up by other
models running on other DSP boards.
See the section on Global Channels for
details.

Play Sound
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Feeders

Feeders are the objects that connect either a signal source or analog input
through to the mixing highway. They are divided into:

Basic feeders, which provide connection for one signal onto one or
more channels of the highway

Mixing feeders which allow for simple selection of multiple signals
onto a single highway channel

Analog input feeders, which provide summation of one or more analog
input sources onto a single highway channel

Analog output feeder, which connects a series of highway channels to
the analog outputs
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Basic Feeders
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Buffer

Signal

Gain Efl> ____________

Highway

Channel

x K

1102111

Buffer

The buffer is a feeder which allows a
signal source to be mixed onto a single
channel on the mixing highway
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Buffer

Highway Channel

Buffer
Identif ier WHarningOutputs
Description Warning sustem output

Highway Ch

Gain : 1. 88868888
EsC—exit ——MM8M¥ M —

Gain Connection ) Gain
Gain Scale Factor

Highway Channel
Highway channel to which signal
source will be added (1 thru 8).

Gain Connection
Connection to a control object which
provides the overall amplitude gain.

Local Gain Value
Value for gain, or scaling factor for
gain connection value.

Gain
Amplitude gain of waveform
generated by synthesizer.
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Balancer

Balancer

Signal

/ \ \ \ Y
X K X K x K X K x K X K
Signal Gain1 | S TTTTTTTTTTTTTToos > X
Signal Gain2 [ /" TTTTTTTTTTTTTmomTmT - X
SignalGain3 |__ /""" T """ttt TTTsssoo oo F-> X
SignalGaina |__ /""" """ Tttt TTms s s sttt - X
SignalGains [ /" TTTTTTTTTTTTTTsssss ot F-> X
Signal Gain6 | TTTTTTTTsTomsssssssomscmsopomsot oo - X
Overall Gain E ————— XKL ___. 1---> X
1
peseas | X
1
il ey --> X
R BN .- “| x
1
Rt GEEE EERR BEEEE - X
1
L il e i el b - > X
Highway Highway Highway
Channell Channel3 Channel5
Highway Highway Highway
Channel2 Channel4 Channel6

The balancer is a feeder which allows
a single signal source to be mixed onto
a number of channels on the mixing
highway. This allows you to ‘balance’
the signals between highway channels
in a similar way to which the balance
control works on a hi-fi system
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Balancer

Overall Gain Factor

Overall Gain Connection

BalanceZ
Identif ier N
Description Lert Engine Balancer

Gain
Highway Chil

Highway Ch2
ESC—exit

Individual Gain Connections

Individual Gain Factors

Overall Gain Connection
Connection to a control object which
provides the overall amplitude gain for
all highway feeds.

Overall Gain Factor
Value for gain, or scaling factor for
overall gain connection value.

Overall Gain
Overall amplitude gain of waveform
generated by synthesizer.

Individual Gain Connection
Connection to a control object which
provides the amplitude gain for each
of the individual highway feeds.

Individual Gain Factor
Value for gain, or scaling factor for

each individual gain connection value.
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Individual Gain

Basic Feeders

Overall Gain

1.886880688 1.686880688

1.886880688 1.886880688

A.9

Individual Gains

Amplitude gain of waveform
generated by synthesizer for each of
the highway feeds.

Page 210



Stereo Pan

Signal

Gain Efl> xK

r--> (1 + Position) /2 --> X

Position Efl> XK [

- --> (1-Position) /2 [----4--------- > X

Left
Highway __ |

channel \AAAAAAA]

AAAARAAA]

l — -

Right
Highway
Channel

Stereo Pan

The Stereo Pan allows a single source
to be mixed between two channels,
such that it can be panned from one
side to the other with a single control.
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Stereo Pan

Basic Feeders

Left Highway Channel Right Highway Channel

Stereo
Identif ier
Description

Left To Highway

Gain
Pozition
ESC—exit —

Gain Connection

Position Connection Position Scale Factor

Left Highway Channel Position Connection

Predominant Highway channel to
which signal source will be added
when Position > 0.0 (1 thru 8).

Right Highway Channel
Predominant Highway channel to
which signal source will be added

o Position
when Position< 0.0 (1 thru 8).

Gain Connection
Connection to a control object which
provides the overall amplitude gain.

Gain Scale Factor
Value for gain, or scaling factor for
gain connection value.

Gain
Amplitude gain of waveform
generated by synthesizer.
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Gain Scale Factor

Gain

Position

Connection to a control object which
provides the position.

Position Scale Factor

Value for position, or scaling factor
for position connection value.

Value of position, 0.0 allows signal to
be equally mixed between left and
right channels. If position >= 1.0 then
signal is only on left channel. If
position <= -1.0 then only on right.
Values between 1.0 and -1.0 provide
sound in each channel, with:

LeftGain= (1+Position /2
RightGain= (1 - Position) /2
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Link

YYYYYYYY
— Source

[~ =~ Highway
Channel

Destination
\ Highway

Channel
Gain I:f[> - - - - --- - » X 1

|
1
v

——
YYYYYYYY

To Feeder

Link

This feeder provides a way of linking
the output of one highway channel to
another. The source channel can be
gain controlled and mixed into one or
more other highway channels. Note:
care should be taken to ensure that
there is no feedback from the
destination channels to the source
channel, else there can be either a
feedback howl effect, or a d.c. level
build up resulting in the signal output
being driven to one or other rail.
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Link

Source Highway Channel

Link
Identif ier
Description

Capt Speaker Output

From Highway 1 To Highuway 2

Gain *
Feeder
ESC—exit —

! Cpt_SPER Valid

Gain Connection

Feeder Connection

Source Highway Channel Gain Connection
The highway channel used as the
source for the signal to be linked to
one or more destination highway
channels. In a master/slave synthesizer
configuration, a negative value is used
to access the highway channel on the
other synthesizer (e.g. -3 selects
highway channel 3 on the other
synthesizer as the source highway
channel).

Local Gain Value

Gain

Feeder Connection

Destination Highway Channel
The highway channel into which the
source channel is to be mixed. Note:
The feeder connection allows more
than one channel to be used as the
destination. In that case the destination
channel should be set to zero.
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Gain Scale Factor

Basic Feeders

Destination Highway Channel

A .588880688

Gain

Connection to a control object which
provides the overall amplitude gain.

Value for gain, or scaling factor for
gain connection value.

Amplitude gain of signal linked from
source to destination highway.

Connection to a feeder, which adds the
source highway channel into the signal
highway.
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Link Filter

Basic Feeders

YYvyvvyyy
— Source

~~ Highway
Channel

Y

Filter Type - -» | Fiter

-

Frequency [f‘>
Freq
Q Factor |:> XKfF---- >
Enable Ef‘> - - -------- > / —|
Destination
Highway
Channel
Gain Ef‘> XKpF-------- » X :
i
——
YYYYYYYY

To Feeder

Link Filter

This feeder provides a way of linking
the output of one highway channel to
another via a filter. The source channel
can be gain and frequency controlled
and mixed into one or more other
highway channels. The type of
filtering can be selected from low-
pass, band-pass or high-pass. The
filter quality factor, roll-off frequency,
and gain can be controlled by input
variables from elsewhere in the model,
or from the host interface. Note: care
should be taken to ensure that there is
no feedback from the destination
channels to the source channel, else
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there can be either a feedback howl
effect, or ad.c. level build up resulting
in the signal output being driven to one
or other rail.
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Link Filter

Local Filter Enable

Destination Channel
Source Channel

Frequency Scale Factor

) ) Filter Type )
Filter Enable Connection Filter Enable
Frequency Connection Filter Roll-off Frequency
LinkFltpb — — —————

Identifier

Description Capt Link Filter (CH 7 to Ch 1+2)

From Highuway T To Highuwavw H

Filter Tupe Hotch

Filter Enable ¥ Capt_ACP_FILTER xor Off = Off

Frequency (Hz) 1828 .888H868 = 1824 .880888

Q Factor : 1.88888808 = 1 .6088088HA

Gain : 1. j8888HA = 1.688686 _8688

Feeder

ESC-exit
Q Factor
Q Factor Connection i
Q Scale Factor Gain
Feeder Connection ) . Gain Scale Factor
Gain Connection
Source Highway Channel Filter Type
The highway channel used as the Selects a two pole filter type from;
source for the signal to be linked to Low-pass, Band-pass, High-pass,
one or more destination highway Low-passQ, Band-passQ, High-
channels. In a master/slave synthesizer passQ, Notch or AllPass. The three Q
configuration a negative value is used filters are amplitude adjusted such that
to access the highway channel on the the filter has unity gain at the roll-off
other synthesizer (e.g. -3 selects frequency, and maintains this gain as
highway channel 3 on the other the quality factor is increased. The
synthesizer as the source highway band-pass filters have the low-pass
channel). and high-pass poles at the same roll-
Destination Highway Channel off frequency.

The highway channel into which the Filter Enable Connection
source channel is to be mixed. Note: Control object connection to provide
The feeder connection allows more filter enable control from elsewhere in

than one channel to be used as the model.
destination. In that case the destination
channel should be set to zero.
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Link Filter

Local Filter Enable Feeder Connection

Filter Enable

Local value for the filter enable. If an
enable connection is made then this
provides an exclusive or function for
inverting the enable control state

The current filter enable state, when
on the filter will be active, when off
the signal will be passed through with
gain control only.

Frequency Connection

Control object connection to provide
overall frequency control from
elsewhere in model.

Frequency Scale Factor

Frequency

Scaling factor for frequency control
value.

Roll-off frequency (in Hertz) of filter.

If the frequency connection is blank
then the frequency scale factor is used
as the frequency value, else the
frequency is the scale factor times the
output result of the control object.

Q Factor Connection

Q Scale Factor

Q Factor

Gain Connection

Local Gain Value

Gain

ASTi : Digital Audio Communication System : Model Builder Reference Manual

Control object connection to provide
quality factor control from elsewhere
in model.

Scaling factor for Q factor control
value.

Quality factor for filter. If the Q factor
connection is blank then the Q scale
factor is used as the Q value, else the Q
is the scale factor times the output
result of the control object.

Connection to a control object which
provides the overall amplitude gain.

Value for gain, or scaling factor for
gain connection value.

Amplitude gain of signal linked from
source to destination highway.

Connection to a feeder, which adds the
source highway channel into the signal
highway.
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RIU Feeders (RIU Package)
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A model can have up to 24 audio channels coming into iirjfhe
highway$ and 24 audio channels being sent out ¢ilput highwayk In
a system with RIU'’s, all of the audio comes from and goes to the RIU'’s.

The model takes sound from the input highways through the Audio In and
Vox objects. It puts sound out to the output highways with a variety of
feeders, including buffers, balancers, and others.

Each RIU has four analog inputs, four analog outputs, CODECs, and a
DSP processor. Because it has an on board DSP processor, it can mix
sounds locally.

The RIU feeders map the input and output highways to the RIU inputs and
outputs. Each TDM card can be attached to up to 16 RIUs, giving a total
of 64 audio inputs and 64 audio outputs. Since a model can only handle 24
inputs and 24 outputs, not all of these audio inputs and outputs can be used
independently.

The mappings do not need to be one to one - a single output highway can
be sent to many RIU outputs, and inputs on a single RIU can be mixed
together on the RIU and assigned to a single input highway. The feeders
also allow sound to be routed from an RIU input to an output on the same
RIU, without using any input or output highways.

If two output highways are assigned to the same RIU output, they will get
mixed together on the RIU.
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RIU Audio Input

Audio Audio  Audio  Audio
Input A InputB Input C InputD

(S = B
Control -1\ _|
Word f---- SN
—————————— - N |
--------------- ]
Gainl | @@ ===--- » X
Gain2 | @ =emme---- - X
Gain3 | @ e mmmmeadoo--d --» X
Gaind | @ @ p--------4---- ——--d--> X
 /  /  /
OverAll NFowle oo oo oo
™™ o
Channel YYVYYYYY
Back To
DACS (1
through 24)
RIU Audio Input changed in the model. If you want

more than one independent audio
input from an RIU, just use more than
one RIU Audio Input objects.

The RIU audio input feeder assigns the
audio inputs from a single RIU to one
of the input highways.

This feeder specifies a particular RIU.
The four audio inputs from the RIU
are mixed together and assigned to an
input highway. Once the input
highway is assigned, the sound is
brought into the model by using the
Audio In object or the Vox object.

The four physical inputs on the RIU
can be mixed in any proportion and
assigned to one input highway. The
mixing ratio can be dynamically
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RIU Audio Input

Control Word

Connection Highway Channel

RIU Number Control Mask
Control Word

RVin ———————————

Identif ier RIU3 IN

Description

RIU Humber To Highuway 5

Control E =

Gain 8 1.8888868688 = . AABBBAAA

Input ChA 5 1.88886868600 = .A

Input ChB 8 1.8888868688 = . AABBBAAA

Input ChC 5 1.88886868600 = .A

Input ChD 5 1.88886868600 = .A

e o B A —
Overall
Gain

Individual Gain
Connections Individual Gain

Scale Factors Individual Gains

Highway Channel Control Word Mask
Input highway channel to which the Provides a mask for the control word
audio will be routed (1 thru 24). To get connection. In the absence of a
the audio from the input highway, the connection, this provides a control
Audio In object or Vox object is used. word.

RIU Number Control Word
Specifies the RIU from which the The control word is determined by the
input audio will be taken. This can be Control Word Connection and the
set from 1 to 16, and corresponds to Control Word Mask.

the setting of a rotary switch on the
RIU. A value of zero will render the
object inoperative, as it does not
specify a valid RIU.

It determines which of the four input
channels are to be mixed together. The
highest order four bits are
automatically set to zero. The least
Control Word Connection significant bit corresponds to input
A connection to an 8 bit control word channel A on the RIU.
which determines the control word.
Only the 4 least significant bits are
used.

Individual Gain Connections
Provides connections for the
individual gains.
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RIU Audio Input

Individual Gain Scale Factors
Provide scale factors for the individual
gain connections. In the absence of
gain connections, these provide the
gains themselves.

Individual Gains
Indicates the multiplicative factor for
each input signal. After the signals are
multiplied by the individual gains,
they are mixed together.

Overall Gain
After the inputs are multiplied by the
individual gains and mixed together,
they are multiplied by the overall gain
and sent to the input highway.
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RIU Audio Output

Output Highway
Channel From

DACS (1 through
24) - = e e o » YYYYTVYY

OverAllT N\NFowlooo oo
Gain :> *

Control [\ |
Word [---1-—>1N_|
] -0
BEES EETT Sy - - ->|_J
Gainl | @ D--=---- » X
Gain2 | @ >-------4 --> X
Gaind | @ eememmeede---- L _ > X
Gaind | @ )--------J-----}F---- --» X

Audio  Audio  Audio Audio
Output Output  Output Output
A B C D

RIU Audio Output

The RIU audio output feeder assigns
an output highway channel to RIU
outputs. The feeder acts as a local
balancer for the RIU, taking one
highway channel and splitting the
sound out to the four audio outputs on
the RIU in any proportion specified.
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RIU Audio Output

Control Word
Connection

RIU Number

Highway Channel

rbovt ———-— — ——————————
Identif ier RIU_OUT
Description

Highway Source 1 To RIU Humber 2

Control : RIU_CONTROL and FF

Gain

Output ChA 3 1. 88888888
Output ChB 3 1. 88888888
Output ChC 3 1. 88888888
Output ChD 3 1. 88888888
Ezc—exit _

Individual Gain Individual Gain
Connections Scale Factors
Highway Channel Control Word Mask

Output highway channel which will be

the source of the sound for the RIU.

The output highway channel can be

from 1 to 24. The total number of

output highway channels is assigned Control Word
in the model configuration window.

To put audio onto the output highway,

use another feeder (such as the buffer

or the balancer.)

RIU Number
Specifies the RIU to which the output
audio will be sent.

Control Word Connection
A connection to an 8 bit control word
which determines the control word.
Only the 4 least significant bits are
used.
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Control Mask
Control Word

. BBBBREAA

. BBBBRHAR
.A
. BBBBREAA
.A

Overal |
Gain

Individual Gains

Provides a mask for the control word
connection. In the absence of a
connection, this provides a control
word.

Determines which of the four output
channels are to receive audio from the
output highway. The highest order
four bits are automatically set to zero.
The lease significant bit corresponds
to output channel A on the RIU.

Individual Gain Connections

Provides connections for the
individual gains.
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RIU Audio Output

Individual Gain Scale Factors
Provide scale factors for the individual
gain connections. In the absence of
gain connections, these provide the
gains themselves.

Individual Gains
Indicates the multiplicative factor for
the output audio for each audio
channel that it is routed to.

Overall Gain
Multiplier for the output signal before
it is multiplied by the individual gains.
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Local RIU

Audio  Audio  Audio Audio
Input A InputB Input C InputD

— $$ ¥

Selects one
STt TTTTTTTToos " RIU Audio
Input
channel
OverAlll— \NFowolo__o______ —
oI > K]
Control |>[\ |
Word [--4-->] |
---{-----F- -l
Lo nnnaee = N
Gainl | @ D====== > X
Gain2 | @ Dm===m-=-=-=-- - > X
Gain3 | @@ === ---- -=-» X
Gaind | @ )---------F----4----- - - > X

343

Audio Audio Audio  Audio
Output  Output  Output Output
A B C D

Local RIU

The local RIU feeder controls local
mixing of inputs to outputs on an RIU.
It is used mainly for sidetone control.

By mixing the sidetone locally, only
one output highway needs to be used if
two channels at the RIU are going to
have different sidetones but the same
output otherwise.
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Local RIU

Control Word
Connection

RIU Audio Input

RIU Number
Control Mask
Control Word

Rllain ———m —— —————————————————————

Identif ier
Description

RIU_SIDETONE

Audio Input Ch

Control
Gain

Output ChA
Output ChB
Output ChC
Output ChD
Ezc—exit

Individual Gain
Connections

RIU Number
Specifies which RIU is to have the
local sound mixing.

RIU Audio Input
Determines which audio input is to be
routed to the audio outputs.

Control Word Connection
A connection to an 8 bit control word
which determines the control word.
Only the 4 least significant bits are
used.

Control Word Mask
Provides a mask for the control word
connection. In the absence of a
connection, this provides a control
word.
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On RIU Humber 2

1.886880688 . BBBBREAA
1.886880688 . BBBBRHAR
1.886880688 .A
1.886880688

s - 55 __|

1.886880688

Overall
Gain
Individual Gain

Scale Factors Individual Gains

Control Word
Determines which of the four output
channels are to receive audio from the
audio input. The highest order four
bits are automatically set to zero. The
lease significant bit corresponds to
output channel A on the RIU.

Individual Gain Connections
Provides connections for the
individual gains.

Individual Gain Scale Factors
Provide scale factors for the individual
gain connections. In the absence of
gain connections, these provide the
gains themselves.
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Local RIU

Individual Gains
Indicates the multiplicative factor for
the output audio for each audio
channel.

Overall Gain
Multiplier for the audio input signal
before itis multiplied by the individual
gains.
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Analog Out Feeder

Analog Out Feeder
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Output

Output

Highway Highway Highway Highway
Channell Channel3 Channel5 Channel7
Highway Highway Highway Highway
Channel2 Channel4 Channel6 Channel8
I I O O B
Nalalal szl
x K x K x K x K x K x K x K x K
I
Output Gainl |  »=-=-=-=--=-- »| X
Output Gain2 |  Dececocooo -4 --»| X
OutputGain3 | = D======-oeodeme— --»| X
OutputGaind | = > ccccemme el oo - - - L ->| X
Output Gain5 | = Dmmc-mmmmcmmcp e e e e - - - - - X
OutputGaing |  D-======-=-=------pF----q-----f - - X
Output Gain7 |  D=========cdecmm ke e e e e e oo 3 - - - ] - X
output Gaing [ Sl e e 1 R TR [l -> X
Overall Gain B -- - - » [

Outputl Output3

Output2 Outpu

The analog output object connects all
of the highway channels to the outputs
of the waveform synthesizer.

Only one analog output object can be
present in each waveform synthesizer.
Its channel width is determined
automatically from the hardware
configuration of the synthesizer.

Output5 tput?
t4 Output6 Outpu

Output8
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Overall Gain Connection

OutputB

Identif ier

Description

Gain

Highuwayl
Highuway2
Highway3
Highuway4
HighuwayS
Highuwaub
Highway?
Highuwayg
ESC—exit

Overall Gain Connection

AR A A

Individual Gain Connections

Output

Overall Gain Scale Factor

Hizcellaneous Sounds Output Controller

: Haster Volume

. 3peakerl Cntrl
: 3peaserd Cntrl
. 3peaker3d Cntrl
. 3peakerd Cntrl
. ZpeakerS Cntrl
. dpeakert_Cntrl

E

K K X K R

A

Overall Gain

.5SHABRHAA

.5SHABRHBA

falalalala]alals]

. BBBBREAA
. 288886888
. BBBBREAA
. BBBBREAA
. BBBBREAA
. BBBBREAA

Individual Gain Scale Factors

Connection to a control object which
provides the overall amplitude gain.

Overall Gain Scale Factor

Value for gain, or scaling factor for
overall gain connection value.

Overall Gain

Overall amplitude gain for all outputs.

Individual Gain Connections
Connection to a control object which
provides the amplitude gain for each

output.
Individual Gain Scale Factors

Value for gain, or scaling factor for
each output gain connection value.

Individual Gains

Amplitude gain for each output.
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Analog Out Feeder

Individual Gains
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Record Replay Feeders

Record Replay Feeders (Record/Replay Package)

ASTi : Digital Audio Communication System : Model Builder Reference Manual Page 235



Record / Replay

Record Replay Feeders

\AAAAAAA
Highway —
Channel =~ 777 >
File Record / Replay Control Logic
Control Mode Ef‘> - - > Record / Replay Control Mode
0 = Stop
1 = Replay
2 = Record
. __ File Start Position (in msec)
Position I:fl> ™| Repositioned during Stop.
T
A
ot Y
0 1
i} Sl = X
1 1 :
1 1 1
1 1
; v, /
. File Selection Logic
1
: Sound
Ind File List
Local Index -» : > naex
- r 1=
Index | D=====------ >
C) :
1
1
1
1
1
1
I
| /
Local Gain -> !
. |:'> .- - - -------------- > X
Gain [ Hemmmmmm-——-- >
To Feeder

Record / Replay Feeder

The record replay object provides the
ability to record any output highway
channel to or from a selected file on
the hard disk, under host computer
control.

For replay, control is provided over
which combination of the highway
channels receive the composite sound
on replay. This allows different
combinations to be used for recording
and replaying, e.g. a single channel
record such as pilot's headset output to
be replayed to all of the headsets.

A position input provides the host with
a repositioning capability for both
record and replay.
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The record object can be linked to a
file group such that a different series
of files can be used for the recording
process. This is useful for
demonstration or debrief purposes.

The Record/Replay Feeder is identical
to the Record/Replay signal, except
that it takes a Highway channel as its
input instead of a signal object.
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Record Replay Feeders

Record / Replay

Soun dFile Connect ion

Control Connection SoundFile Index Connection Local Control Control Mode
Position Connection Local Position Position
Local Index Index
Gain Connection Gain Scale Factor Gain

ReedHng ———F"'\W7— —— ———— ————————— = = = =

Identif ier RecordHuel

Descrivtion

SoundFile " Sound_Library
Rec-Plys5top Ct : —mmMm——————
Pozition (m=ec) : ———— -—————
Index § e
Gain § e
Length (=ec) 18 . ABBBAAAA
Controls Stop B

From Highway 1
Feeder Out *~ Left+Right_spkr

Pozition 0{f=et a

File mode Idle ==

File Hare
ESC—-exit

Maximum Duration

A
A
A

A
A
A
1.886880688 1.886880688

Cont inuous

Record 2

Mew Posn B
—————— Foswn A Max 228588

Loop Mode

Control Values

Highway Channel Output Feeder Connection

SoundFile Connection
Sound file selection from model’'s
soundfile directory list

Control Connection
Record / replay mode connection to
elsewhere in model.

Position Connection
File position connection to elsewhere
in model.

Local Position
Provides local offset for position value
(useful for testing only).

Local Control Position
Provides local offset for control mode File start position (32 bit integer in
value (useful for testing only). milliseconds) from start or end of file.
Control Mode T?ﬁ v_all:ﬁ is Ltjsed todrep\c/)\j;rlltlon_the file
The record/replay control variable, W It? n els op mod €. er_1t_|n
with defaults of 0 = Stop, 1 = Replay, continuous 10op mote, a postiive
_ value provides an offset forward in the
2 = Record. . . . o
o file, while a negative offset repositions
NOTE: this field should not be the file back from the last stop
changed directly from replay to position. When not in loop mode, a
record, or vice versa. Instead, the field positive position provides an offset

should be made to go to stop after
either record or replay.

from the start of the file, while a
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Record / Replay

negative number is an offset from the
end of the file. A value of zero leaves
file pointer at its current position. (See
the figure on the next page.)

Soundfile Index Connection

Local Index

Index

Gain Connection

Gain Scale Factor

Gain

Loop Mode
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Control object connection to provide
file selection control from elsewhere
in model.

Local value for the file index. If a
connection is made then this value is
added to the incoming index value,
else it provides a default value for the
file index.

The current value of the file index.
This index is used to select one of a
group of files from the sound files list.
It is only active when the soundfile
connection is made to a file group, and
the index matches that of one file in
the list. If no matches are found then
no file is recorded or replayed.

Control object connection to provide
input/output amplitude gain control
from elsewhere in model.

Scaling factor for input/output gain
control value.

Input/output amplitude gain of file
record source. If the gain connection is
blank then the gain scale factor is used
as the gain value, else the gain is the
scale factor times the output result of
the control object.

The continuous loop mode sets the
recording and replay such that the
effective end of recording marker
moves in a continuous loop. This
allows the file to act as a recorder for
the last few minutes of sound which is
continuously overwritten until a stop

Control Values

Maximum Duration

Highway Channel

Record Replay Feeders

command is issued. If this mode is Off
the file is recorded once only,
completing when the maximum
duration is reached.

The record/replay control variable,
uses default values of 0 = Stop, 1 =
Replay, 2 = Record. These fields allow
the user to define other more
convenient mappings of these three
commands.

The maximum record/replay time
allocated to the soundfile (in seconds).

Selects which output highway channel
provides the source for the recorder.

Output Feeder Connection

Connection to a feeder, which adds the
replayed sound source into the signal
highway.
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Record Replay Feeders

Record / Replay

Continuous Loop Record Mode

Sound Sound
File File
Current Pointer New Pointer
L > X _

rostton : 0 (msec) Position > n (msec)
A
New Pointer v o ) :
Position > n (msec) Current Pointer :

Position > 0 (msec)
Length = X (msec) Length = X (msec)
Position Value = n (msec) Position Value = - n (msec)

Normal Record Mode

0 (msec 0 (msec
Sound ( ) Sound ( )
' File File
New Pointer \ ‘
Position g n (msec)
Current Pointer
Position
Current Pointer
Position New Pointer o
Position g X - n (msec)
A
Length = X (msec) ) Length = X (msec)
Position Value = n (msec) Position Value = - n (msec)
Figure

Pointer Positions in Normal and Continuous Loop Mode
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Record Replay Feeders
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Communication Panels (Radio & Intercom Package)
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Comm Selector Panel

Communication Panels

Input

RS E— —

~ ~ Input Channel

Power Off Disables All
Inputs and Outputs. 1% 1

Bit 0: -------

Input B

Control E?E B

Byte rC-_-----q-:-:-:C _
BitZ|--------4---- [EpupupE (Epupupa) Spupa

INPUTS with

PRIORITY LEVEL

Radio / Intercom Objects
or Basic Signal Objects

OutGainl

OutGain2

OutGain3

OutGain4

OutGain5

OutGainé

Radios and Intercoms mix in
und streams from other
mm panels

Sidetone Signals
(One Typical

Sidetone Path

Signals

------ &

Sidetone

Local
Byte, bit 0

Sidetone
:l Control

50 o5 Byte, bit 0
OutGain7 Bl i ke sl B 1%
gl 5
OutGain8 - - = - bit =
] gn=1
Output Unity Gain
Control Bypass
Byte Local
- b e :l Gain
Byte,
bit 0
Output .
can L Bl Sidetone
Highway
~ Channels

Output Feeder

Communications Selector Panel
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The Communications Selector Panel
provides a simulation of a radio/
communications control panel.
However, it provides for separate
signal and sidetone paths to allow
more flexible control over sidetones.
The outputs signals can be mixed into
multiple highway channels via the
main output and sidetone feeders.

Local on/off control is provided over
the eight output signals and eight
sidetone signals, as well as individual
and overall signal gains.

Input microphone gain and control
provide for microphone keying when
used in conjunction with a radio
object.
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Power Connection

Comm Selector Panel

Input Control

Connection
Input Gain

Connection

Sigl
SigZ
Sig3d
Sigd
Sigh
Sigb
Sig?
Sigh

Pri
Pri
Pri
Pri
Pri
Pri
Pri
Pri

b b ok ok ok o ok ok

HalfDupiex

ESC—exit

Output Control Connection

Input Channel

Local Input
Control Mask

Local Power State

Communication Panels

Power Input
mggtkControl State Channel
Input Signal glr?;m?l/
Connection Input Galy
Factor

CommSel-5

In Contiol —————————————
In Gain D

out Contyol —————m-———
Out Gain e

sidetone Contfol —m—mmF%——————
Fidetone Gain e

Pk ok ok ok ok ok ok ok

88 Sidetome Local :FF Bupsss Local Gain:BH8

Input channel used for input (1 thru 8,
with O input disabled). Set to 0 to take
the input from the Input Signal
Connection.

Input Signal Connection

Highway Channel

Connection to input signal to comm
panel. This connection is used instead
of the input channel when, for
example, a VOX is needed.

Output Highway channel used for total
signal output. (1 thru 8, with 0 output
disabled). Set this field to zero if the

output or sidetone feeders are in use.

Output Feeder Connection
Output Gain Connection

Power Connection

Local Power State

Power State
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Output Gain
Factor Output Control

Local Output Control Mask

.118B88H8A . BBBBREAA
.138888A8A
.1 I88A8AAAA
. HBHABARA
. iBABREBA
. IBABREAA
. BBBBBAAA
. IBBBRHAE
. BBBBRAAN

BRI
BRI

Mask

Control object connection to provide
power control from elsewhere in
model.

Local value for the power state. If an
enable connection is made then this
provides an exclusive-or function for
inverting the power control state.

The comm panel power state; when
On the panel is active, when Off it is
inactive, simulating a power off
condition.
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Comm Selector Panel

Input Control Connection
Connection to a control object which
provides control of which signal
connections have the input
microphone routed to them.

Local Input Control Mask
Provides either a local input signal
enable, or a bit mask of input control
connection value.

Input Control Mask
Bit control value for microphone input
channels. A zero bit disables the
microphone input thru to the
appropriate signal. The microphone
inputis then passed thru to the selected
object. Bit 0 (Isb) controls signal 1, bit
7 (msb) signal 8, with a 1 being on and
a 0 being off.

Input Gain Connection
Connection to a control object which
provides the input amplitude gain for
the signal feed from the selected input
channel to the enabled signals.

Input Gain Factor
Value for gain, or scaling factor for
input gain connection value.

Input Gain
Input (microphone) gain.

Output Control Connection
Connection to a control object which
provides a bit mask enable for each of
the eight signals in the comm. panel.

Local Output Control Mask
Provides either a local output signal
enable mask, or a bit mask of output
control connection value.

Output Control Mask
Bit control value for channel selection.
A zero bit disables the output of the
appropriate signal. Bit O (Isb) controls
signal 1, bit 7 (msb) signal 8, with a 1
being on and a 0 being off.
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Output Gain Connection
Connection to a control object which
provides the overall output amplitude
gain for the signal feed onto the
selected highway channel.

Output Gain Factor
Value for gain, or scaling factor for
overall output gain connection value.

Output Gain
Overall comm. panel output gain

Output Feeder Connection
Connection to a feeder, which
provides a mechanism for outputting
the main composite output onto the
signal highway. This field can be left
blank if the highway channel value is
non-zero.
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Comm Selector Panel

Sidetone Control Connection

Local Sidetone Sidetone Feeder

Control Mask Connection
Sidetone Gain Connection

Sidetone Gain
Factor

Communication Panels

Sidetone
Control Mask

Sidetone
Channel

Sideton e
Gain

In Contronl :(—/—-——mMmMmMmMmMm——————
In Gain NN

out Control :(——————————
Out Gain S T e e

Sidetone Control :(——m———————

Sidetone Gain ————
Sigl Pri1l ——mm—mm—m————————®l
SigZ Pri
Sigd Pri
Sigd Pri
Sigh Pri
Sigh Pei
Sig? Pri
SigB Fri

a1 UULpPUl

LUt ||

Pk b ok ok ok ok ok ok
Pk s ek b b ok

HalfDuplex A8 Sidetone Local :FF Bupass Local Gain:HH
ESC-exit -

Half Duplex Sidetone

. BBBBREAA

. BBBBREBA
. BBBBREAA
. BBBBREAA
. BBBBREAA
. BBBABAAA
- drldei:iEA
. HALGbdER
. BBBBREAA

Bypass Local

. BBBBREAA

BRI
EFELEEEa®@

Control Byte Local B yte Gain Byte

Sidetone Control Connection Sidetone Gain Connection

Connection to a control object which
provides a bit mask enable for the
sidetone for each of the eight signals in
the comm. panel.

Connection to a control object which
provides the overall sidetone
amplitude gain for the signal feed onto
the selected highway channel.

Local Sidetone Control Mask Sidetone Gain Factor

Provides either a local sidetone signal
enable mask, or a bit mask of sidetone
control connection value.

Sidetone Control Mask Sidetone Gain
Bit control value for sidetone channel
selection. A zero bit disables the
output of the appropriate signal. Bit 0
(Isb) controls signal 1, bit 7 (msb)
signal 8, with a 1 being on and a 0
being off.

Sidetone Channel
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Value for gain, or scaling factor for
overall sidetone gain connection
value.

Overall comm. panel sidetone gain

Output channel for the Sidetone
sounds. This can be set to the same
channel as the Output Channel. Set to
0 to use the Sidetone Feeder
Connection.
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Comm Selector Panel

Sidetone Feeder Connection
Connection to a feeder, which
provides a mechanism for outputting
the composite sidetone output onto the
signal highway. This field can be left
blank if the highway channel value is
non-zero.

Signal Connections
Connections to signal objects (radios,
intercoms or basic signals) to be used
for channels 1 thru 8 of the Comm
Panel. For radio and intercom signals,
the Comm Panel input is fed to the
radio or intercom and the output and
sidetones are fed back to the Comm
Panel. The signal priority is sent to
intercom objects only.

For basic signals, the signal output is
fed to the Comm Panel, but the Comm
Panel input is not used.

Signal Priority Levels
Priority level for each of the eight
signals. This is used by the Intercom
Object to determine which sounds are
heard on the Intercom Bus. 1 is the
highest priority, and 255 is the lowest.
A priority of 0 is a wildcard - signals
with a priority of O will always get
mixed on the bus, regardless of the
current priority level.

Output Signal Gain Connections
Connection to a control objects which
provide the individual gain for each
output signal.

Output Signal Gain Factors
Gain scale factors for each output
signal.

Output Signal Gains
Final output signal gains for each
signal (1 thru 8), including overall
gain factor, control bit (on/off) and
individual gain connection values.

Sidetone Local Byte
An eight bit mask which determines,
for each Comm Panel channel,
whether the sidetone is taken from the
connected object or is taken from the
Comm Panel input. A 1 value of the bit

ASTi : Digital Audio Communication System : Model Builder Reference Manual

Communication Panels

means the sidetone is generated
locally, while a O bit means it is taken
from the object connected via the
Signal Connection. Bit O (Isb) controls
signal 1, bit 7 (msb) controls signal 8.

Bypass Local Gain Byte

HalfDuplex Byte

An eight bit mask which controls
whether the sidetone gain is multiplied
by the output signal gain. If the bit for
a signal connection is set to 0, the
sidetone gain for that channel is
multiplied by the Output Signal Gain
for the signal connection. Bit O (Isb)
controls signal 1, bit 7 (msb) controls
signal 8. This provides simultaneous
control for the sidetone and output
volumes.

If the bit is set to one, the sidetone
gain is unaffected by the Output Signal
Gain.

An eight bit mask which determines,
for each channel, whether the
communication with the connected
object is half duplex.

For a bit set to 1, the channel is half
duplex (i.e. sound cannot be
simultaneously sent to and received
from the connected object.) A bit
value of 0 means the comm panel can
send and receive at the same time to
the connected object.

Half Duplex would be used, for
example, in an intercom setup where
you can only hear if you are not
talking.
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Global Channels
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Global Channels

Global Channels are a method of providing communication between
models running on different DSP boards within the same DACS.

Normally, when you have models running on two or more DSP boards in
a DACS, they act independently. You can load and save models to them
independently, and all the sounds they process and generate will be
independent of each other.

Sometimes, however, it's necessary to pass sound from one model to
another. This would be the case, for example, when you want to have more
than eight people on an intercom bus, or if you want them to all hear the
same signal.

Global Channels are used to accomplish this passing of sound back and
forth. To use them, your DACS must be properly configured.

Setting up the DACS for DSP to DSP communication

In order for the separate DSPs within the DACS to communicate, they
must be set up as follows:

1) The hardware should be properly configured. This is done by ASTi
before a system is shipped to the customer.

2) In the Model Timing Window, designate the master and slaves. Model
Builder 3.10 allows one master and two slaves, which allows up to three
cards to pass sound. The master and slave(s) can all intercommunicate.
Any DSP that is not designated as a master or a slave will not be able to
communicate with other DSPs.

-OR-

designate the Master and Slave(s) in the .CFG file. (See SYSTEM
CONFIGURATION, Master_DSP and Slave_DSP).

3) Set the sample rate of the DSP you've designated as the master in the
Model Configuration Window. The slaves will all automatically be set to
this sample rate. Other than determining the sample rate, there is no
difference between master and slave DSPs. All models that are
communicating must be running at the same sample rate.

NOTE: Not all DSP boards need to be communicating. It is perfectly OK
to have two boards hooked up as a Master/Slave and communicating via
global channels, and to have a third board running independently at a
different sample rate. This might be done, for instance, when simulating
communications (several boards linked) and Aural Cues (One board,
possibly running at a higher sample rate for higher sound fidelity) on the
same DACS.
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Communicating between DSPs after the DACS is properly set up

Once the DACS settings are properly set up, there are three ways of
sending signals across global channels.

The first way is to designate a global channel in the GLB field of a signal
object. Allowed values of global channels are 1 through 64 (Earlier
versions of Model Builder only allow 31 global channels.). A value of zero
means no global channel is attached. When a global channel is designated,
the sound stream from the signal will get sent out on the designated global
channel. To receive this signal in another model, use the Globalln signal.
This will pull the sound stream off of the global channel for use in the
normal way within the model. Only one sound in a given model should be
directed to a given global channel. If two sounds from the same model are
designated to the same global channel, one of them won't be put on.
However, if two different cards put sound on the same global channel, the
sounds will get mixed together.

The second way to use the global channels is through the Intercom object.
To set up an intercom bus that operates across DSP boards, create an
intercom object in each model and designate them all with the same global
channel in the GIb field of the intercom object. They will all form one
intercom bus, and any voice or signal sent into the bus in one model can
be heard in the other models as well.

The third way to use global channels is indirectly through the Radio
objects. In this case, global channels are not specifically designated, but
used internally by the software as needed. To have radios communicating
across DSP boards to different models, attach the radio to a world position.
In that world position, specify the radio as a “LocalNet” in the Entity Id
field, and assign an entity ID in the Entity Number field. Then designate
the radio ID in the RadiolD field of the radio object. All radios
communicating over the local net must have a unique combination of
entity ID and radio ID for them to be modeled properly. All radios
designated in this way will be able to communicate between models in
separate DSP boards.

As an example for the third case, suppose you have two models, A and B,
running on two DSP cards. Suppose also that each model has two radios,
and all the radios should be able to communicate. Suppose that the radios
in model A are both on the same aircraft, while the radios on model B are
separate ground stations.
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The diagram below demonstrates how these radios could be assigned
entity and radio ID’s:

Model A Model B
Radio Communication <:> Radio Communication
Radio Radio Local Net| [Radio Radilo
Link
ID:1 ID:2 ID:1 ID:1
World Position Object World Position Object World Position Object
Position of Aircraft Position of Ground Position of Ground
Station 1 Station 2
Entity ID: 100
Entity ID: 101 Entity ID: 102

The two radios in model A would have ID’s 100:1 and 100:2, and the
radios in model B would B 101:1 and 102:1 (The ID is given as entity
ID:radio ID). Each radio has a unique combination of entity and radio
ID’s, so all the radios would be able to communicate (provided they are on
the same frequency, in range, etc.)

Note: If you are set up to run DIS or VoiceNet Radios, you do not need to
set up the Local Net. Radios on other boards will automatically
communicate with each other in this case.
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Model A
(DSP A)

iRest of
:Model A
i(signals &
ifeeders)

iSignal
Glb: XX

Global In Signal

Model B
(DSP B)

Global Channels

fiﬁﬁ:{f}:ﬁﬁz

....................

iRest of
iModel B
i(signals &
ifeeders)

iObject

;Model C
i(signals &
gfeeders)

....................

:Global in
iObject

Global In Signal

ASTi : Digital Audio Communication System : Model Builder Reference Manual

The Global In signal is used to pull in
a sound stream off of a global channel
that was sent out from another model
on another DSP card. To send a signal
out on a global channel, designate the
Glb field in the signal to a non zero
number. The signal will go out on that
global channel, and will be picked up
by all Global In signals in other
models with the same global channel
number.

If more than one signal is sent to the
same global channel, the signals will
be mixed together.
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Feeder Connection

Global Channel In
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Global In Signal

Global Channel In

GloballIn
Identif ier GlobalIn—13
Description Voice from Model 2

Global Chan

Feeder
Ezc—exit

Feeder Connection

Connection to a feeder, which adds the
Globalln signal into the signal
highway.

Global channel number for the sound
stream that the Global In object
receives.

Global Channels
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Host Inputs
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Host Inputs

Float Input

Physical Ethernet Header

Receive Protocol Header

Input Float

Test Ramp Rate- -
Maximum ----
Minimum ----
Test Value ----

Control E$.~ ________________________________________

Top of Stack

E— [ resun
I

Float Input

This provides an interface between the
host’s Ethernet control packet and the
object orientated model for any single

precision real variable.

It also provides a local test mechanism
for simulating host inputs.
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Float Input

Actual Ethernet
Packet Offset Ethernet Data Format Data Format
Ethernet Packet

. Local Input Value Input Scale Factor
Control Connection P P
Control Scale Factor Result
Function Scale Factor
Connection Control Value

Identif ier

Dezcription
Motes
Of fzet—-Byte Tupe Default in RX1 :Defrult
Float Type IEEE 32-bit Hize 4
Local X ) 1.888886 388 =
Control ¥ 3 EEm— . .AAPARRARA = 1.PP~OPARA
Function > Filax,y) = x % y 1.8886860H080 =
Result 8.0 | $PPAAAPBA
Initial Value 8.8 Loaded On Model Load or Host Fail
Test mode off Input ©.8
Ramp rate fHA=z) a.a Hax 1 38888 HMin a.a
Escwexit —— . -
Initial Value Float Type
Test Mode Test Input Value Ramp Min. Value
Ramp Rate Ramp Max. Value
Packet Offset Local Input Value
Offset to input variable from The current value of the Float being
beginning of ethernet packet, in bytes. read from the ethernet packet.
Ethernet Data Format Input Scale Factor
Format of the ethernet variable, Local scale factor for the input
includes Default, Big Endian, Little variable prior to control function
Endian, and Encore formats. manipulation.
Ethernet Packet Control Connection
Ethernet packet used for variable Connection to another control object
access. for overall control of the floating point

Actual Ethernet Data Format result.

Format of the ethernet variable used to Control Scale Factor

read data, usually same as above, Local scale factor for the control
except when default type, then the variable.

format used is that specified on the

ethernet status page.

Float Type
Format of floating point number.
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Float Input

Control Value Result - Boolean
Control value used as the second Output result of input, as a boolean.
variable for the function lookup, The boolean (On / Off) is a digital
allowing scaling or offsetting by comparison of the float value based on
another model control. a 0.3 and 0.7 low and high threshold

value. Below 0.3 is Off, above 0.7 is
On, the 0.4 difference provides a
hysteresis value.

Function Connection
Selection of input scaling function.
With the input value on the top of the
stack and the control value on the Result - Integer
bottom. The default (no selection) Output result of input, integer value, a
function multiplies the input value by rounding of the floating point result.

the control value. Result - Hex

Scale Factor Output result of input, integer value in
Scale factor for function result. hexadecimal, a rounding of the

Initial Value floating point result.

Initial value loaded either at model
load, or on each failure of the host
communication link

NOTE: the initial value mode is
selected for the entire model on the
model configuration page.

Test Mode
Test mode enable flag allows user to
override ethernet input value. Useful
for debug purposes only.

Test Value
Value for result when in test mode,
and ramping disabled.

Ramp Rate
Rate (in Hertz) at which to change
result value between maximum and
minimum values. Active only when
Test mode is on.

Ramp Min. Value
Minimum value for result when in test
ramp mode.

Ramp Max. Value
Maximum value for result when in test
ramp mode.

Result - Float
Output result of input, floating point
value.
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Integer Input

Physical Ethernet Header

Receive Protocol Header

Negate
1

1
TestValue ---- :-
A

1
Test On

o [l

R S — |

Top of Stack
> Result

I
g™

Integer Input

This provides an interface between the
host’s Ethernet control packet and the
object orientated model for any integer
variable. The integer canbe 1, 2 or 4
bytes long.

A local test mode is provided to
override the incoming host integer.
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Integer Input

Ethernet Data Format

Packet Offset
Scale
Integer Size Factor
Local
Offset
Control Connection Local Input

Value

In_lut
Identil ier
Description
Hotes

Of f zet—Bute
2ize

Tupe Default

Local X + 8
Control Y 5
Function > Flx,y) = x %=y *

Re=zult a.a i

off 1 8
| SAARAARAARBARBARA

Initial Valve a
Initial Vaiue SARBABRRARAAARBAA Loaded On

Test nnde

Off Input A
Ezc—exit -

Function Connection

Test Input Value

Initial Value Test Mode

Packet Offset Integer Size
Offset to input variable from
beginning of ethernet packet, in bytes.

Ethernet Data Format
Format of the ethernet variable, Local Value
includes Default, Big Endian, Little
Endian, and Encore formats.

Ethernet Packet Local Offset

Ethernet packet used for variable
access.

Actual Ethernet Data Format
Format of the ethernet variable used to
read data, usually same as above,
except when default type, then the
format used is that specified on the
ethernet status page.

ASTi : Digital Audio Communication System : Model Builder Reference Manual

* 1.886880688
1 .886888668

Host Inputs

Actual Ethernet Data Format

Control Scale Factor

Ethernet Packet

Control Value
Result

in BX1 Default

Hodel Load or Host Fail

SARBARAAAAARBARBA

Test Value - Hex

Size of integer variable in ethernet
packet. Valid sizes, 1,2, and 4 byte
integers.

The current value of the Integer being
read from the ethernet packet.

Offset added to the input integer.

Control Connection

Connection to another control object
for overall control of the floating point
result.

Control Scale Factor

Local scale factor for the control
variable.
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Control Value

Integer Input

Test Value - Hex

Control value used as the second
variable for the function lookup,
allowing scaling or offsetting by
another model control.

Function Connection

Scale Factor

Result - Float

Result - Boolean

Result - Integer

Result - Hex

Initial Value

Test Mode

Test Value
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Selection of input scaling function.
With the input value on the top of the
stack and the control value on the
bottom. The default (no selection)
function multiplies the input value by
the control value.

Scale factor for function result.

Output result of input, floating point
value, and gain times input integer.

Output result of input, as a boolean.
The boolean (On / Off) is a digital
comparison of the float value based on
a 0.3 and 0.7 low and high threshold
value. Below 0.3 is Off, above 0.7 is
On, the 0.4 difference provides a
hysteresis value.

Output result of input, integer value.

Output result of input, integer value,
hexadecimal format.

Initial value loaded either at model
load, or on each failure of the host
communication link

NOTE: the initial value mode is
selected for the entire model on the
model configuration page.

Test mode enable flag allows user to
override ethernet input value. Useful
for debug purposes only.

Value for result when in test mode -
Decimal

Host Inputs

Value for result when in test mode -
Hexadecimal
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Unsigned Integer Input

Physical Ethernet Header

Receive Protocol Header

= Top of Stack
> Result

TS == |
Iy

o [l

Unsigned Integer Input

This provides an interface between the
host’s Ethernet control packet and the
object orientated model for any
unsigned integer variable. The integer
can be 1 or 2 hytes long.

A local test mode is provided to
override the incoming host integer.
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Unsigned Integer Input

Ethernet Data Format

Packet Offset Control Scale Actual Ethernet Data Format

Factor
Ethernet Packet

Integer Size Scale Factor
Control
Connection Control Value
Local Input Result
Value

In_ Ulnt
Identif ier
Description
Hotes

Of f zet—Bute Tupz Default in RX1 Default

Size

Local

Control
Function 1. 88888888

Re=zult

Initial Value a Loaded On Model Load or Host Fail

Test mole Input @ SAARAAABA
Ezc—exit - " &

A
1.8r4886888
B.6

X
¥ : 1.886880688

B.8 | SPARBARRA

Function Connection

Packet Offset

Ethernet Data Format

Ethernet Packet

Test Value - Hex

» Test'Mode
Initial Value Test Input Value
Integer Size
Offset to input variable from Size of integer variable in ethernet
beginning of ethernet packet, in bytes. packet. Valid sizes, 1,2, and 4 byte
integers.
Format of the ethernet variable, Local Value
includes Default, Big Endian, Little The current value of the Integer being
Endian, and Encore formats. read from the ethernet packet.
Control Connection
Ethernet packet used for variable Connection to another control object
access. for overall control of the floating point
result.

Actual Ethernet Data Format

Format of the ethernet variable used to Control Scale Factor

read data, usually same as above, Local scale factor for the control
except when default type, then the variable.

format used is that specified on the

ethernet status page.
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Control Value

Unsigned Integer Input

Test Value - Hex
Control value used as the second
variable for the function lookup,
allowing scaling or offsetting by
another model control.

Function Connection

Scale Factor

Result - Float

Result - Boolean

Result - Integer

Result - Hex

Initial Value

Test Mode

Test Value

ASTi : Digital Audio Communication System : Model Builder Reference Manual

Selection of input scaling function.
With the input value on the top of the
stack and the control value on the
bottom. The default (no selection)
function multiplies the input value by
the control value.

Scale factor for function result.

Output result of input, floating point
value, gain times input integer.

Output result of input, as a boolean.
The boolean (On / Off) is a digital
comparison of the float value based on
a 0.3 and 0.7 low and high threshold
value. Below 0.3 is Off, above 0.7 is
On, the 0.4 difference provides a
hysteresis value.

Output result of input, integer value.

Output result of input, integer value,
hexadecimal format.

Initial value loaded either at model
load, or on each failure of the host
communication link.

NOTE: the initial value mode is
selected for the entire model on the
model configuration page.

Test mode enable flag allows user to
override ethernet input value. Useful
for debug purposes only.

Value for result when in test mode -
Decimal

Host Inputs

Value for result when in test mode -
Hexadecimal.
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Host Inputs

Boolean Input

Physical Ethernet Header

Receive Protocol Header

|+ _____

- - - -

Bit Offset

Mark/Space Ratio - - = - »|
TestValue - -------

Top of Stack
I Resul
g™

1 1
Test On Invert

Control [

Boolean Input

This provides an interface between the
host’s Ethernet control packet and the
object orientated model for any digital
boolean variable (either byte or bit
wide).

A local test mode is provided to
override the incoming host boolean.
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Boolean Input

Packet Offset

Bit Offset

Local Input Value Invert Mode

Control Scale Factor

Control Connection
Scale Factor

Function Connection

In_Bool
Ideatif ier
Description
Motes
Of f zet—Buyte in R¥X1
X
¥

* Mor al
= 1 .886853888
1 .888LABAA

Local
Control
Function

> Flx,y) = x = y -

Re=zult a.a

Initial Value

off
B.8

Test mode
Test rate (Hz)
Ezc—exit

Input Off
Mk-Sp B S8888B88

Initial Value
Test'Mode

Test Rate

Packet Offset Input Value
Offset to input variable from

beginning of ethernet packet, in bytes.

Bit Offset
Bit in ethernet byte to be used as Control Connection
boolean, 0 is least significant bit, 7 is

most significant.

Ethernet Packet
Ethernet packet used for variable

access.

Local Value
The current value of the Boolean being Control Value
read from the ethernet packet.

Invert Mode

Provides local logic inversion.
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Off Loaded On Model Load or Host

Host Inputs

Ethernet Packet
Input Value

Control Value

off
1.8/.480688
B.8

| SPARPARBA

Test Mark Space

Test Input Value

The current value of the Boolean being
read from the ethernet packet after
inversion.

Connection to another control object
for overall control of the floating point
result.

Control Scale Factor

Local scale factor for the control
variable.

Control value used as the second
variable for the function lookup,
allowing scaling or offsetting by
another model control.
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Boolean Input

Function Connection

Scale Factor

Result - Float

Result - Boolean

Result - Integer

Result - Hex

Initial Value

Test Mode

Test Mark Space

Test Value

Test Rate
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Selection of input scaling function.
With the input value on the top of the
stack and the control value on the
bottom. The default (no selection)
function multiplies the input value by
the control value.

Scale factor for function result.

Output result of input, floating point
value. 1.0 if input bit true, 0.0 if input
bit false.

Output result of input boolean.

Output result of input, integer value, a
rounding of the floating point result.

Output result of input, integer value in
hexadecimal format, a rounding of the
floating point result.

Initial value loaded either at model
load, or on each failure of the host
communication link

NOTE: the initial value mode is
selected for the entire model on the
model configuration page.

Test mode enable flag allows user to
override ethernet input value. Useful
for debug purposes only.

Mark space ratio for test toggling of
output result.

Value for result when in test mode.

Rate (in Hertz) at which result value is
toggled. Active only when Test mode
is on.

Host Inputs
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Host Inputs

8 Bit Input

Physical Ethernet Header

Receive Protocol Header

----- Combine 8 bits
Bit Offset to one byte integer

= > | Top of Stack
> Result

o[ Funcion
: - F(x,y)
1
:

8 Bit Input

This provides an interface between the
host’s Ethernet control packet and the
object orientated model. It pulls 8 bits
from anywhere in the receive packet
and combines them into a single byte.

A local test mode is provided to
override the incoming host values.

ASTi : Digital Audio Communication System : Model Builder Reference Manual Page 267



Host Inputs

8 Bit Input

Ethernet Packet Packet Offsets Local Input Values
Bit Offsets Bi
it Results
Bit Names Invert Flags
ID’s
InBit8¢ ———————
Identifier In_BitB—4 ~
Dezcription
Motes=
Port: 5 id Input
BtA RX1 ‘A a = Off = HNormal =
Btl RX1 ‘A a = Off = HNormal =
BtZ RX1 ‘A a = Off = HNormal =
Bt3 RX1 ‘A a = Off = HNormal =
Bt4 RX1 ‘A a = Off = HNormal =
Bt5 RX1 ‘A a = Off = HNormal =
Bte RX1 ‘A a = Off = HNormal =
BtV RX1 ‘A a = Off = HNormal =
Buyte Result X = 8
Control 3 = 1. .A888008A8 = 1.8880HF Y98
Function > Filo,y) = x % y *= 1.A8BBBBEH = ©.H
Rezult 8.8
Init Value titB:Off Of€ Off Off Off Off OfFf VIOfF
Loaded On Model Load or Host Fail
Test modz off Re=zult A Sa
Esc—exit - K\
Scale Factor
Function Connection Test Mode ontrol
Control Value Test Value - Hex Value
. Connection Byte
Initial Values TestInput Value Result
Packet Offsets ID’s
Offsets to input variables from These numbers are not currently used.
beginning of ethernet packet, in bytes. Invert Flags
Bit Offsets Provide local bit inversion.
B't Irt] tagherlnet tby_tes.ft_o bet Ltj)'_stec; as Input Values
mput, . |s_f§as tS|gn| Icant bit, 71s The current values of the bits being
most significant. read from the ethernet packet after
Ethernet Packet inversion.
Ethernet packet used for variable Bit Results
access.

Result, after input and inversion, for
Local Input Values each bit.
The current values of the bits being

Byte Result
read from the ethernet packet. y

Byte value of the combined 8 result
Bit Names bits.

Names assigned to each bit. These

names have no effect on the model

operation, and are solely for the

convenience of the user.
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8 Bit Input

Control Value Connection Test Mode
Connection to another control object
for overall control of the floating point

result.

Control Scale Factor Test Value
Local scale factor for the control

variable.

Control Value
Control value used as the second
variable for the function lookup,
allowing scaling or offsetting by
another model control.

Function Connection
Selection of input scaling function.
With the input value on the top of the
stack and the control value on the
bottom. The default (no selection)
function multiplies the input value by
the control value.

Scale Factor
Scale factor for function result.

Result - Float
Output result of input, floating point
value. The eight bits are converted to a
number from 0-255. This integer is
acted on by the function and
multiplied by the scale value to give
the Float result.

Result - Boolean
Off if the float result is negative or less
than 0.25, On if the float result is
greater than 0.75. Between 0.25 and
0.75 the result is hysteretic - if off, it
will stay off until the result float
reaches 0.75. If on, it will stay on until
the float falls below 0.25.

Result - Integer
Output result, a rounding of the
floating point result.

Initial Values
Initial values loaded either at model
load, or on each failure of the host
communication link

NOTE: the initial value mode is
selected for the entire model on the
model configuration page.
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Host Inputs

Test mode enable flag allows user to
override ethernet input value. Useful
for debug purposes only.

Value for input bits in test mode,
expressed as an integer from 0 to 255.
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Host Inputs

Message List

Receive Ethernet Packet

Physical Ethernet Header

RX
Header
Size

Receive Protocol Header

(o)
=
w
©
)
- -

Message List

Input Message List :
p 9 f Size
\J

Current Index
i >

Result

Integer - —Ef‘>

To Sound
Segment Index

Zero terminated
Array of File Index
Integers.

List Controller

Trigger enables or starts
message list replay.

Local Trigger-»
) Xor t---- >
Trigger |:> -------- >
Local Reset -» s |- -
Reset Ef‘> -------- -

Reset kills current
message list replay.

Play All === ==--=---=-~ >
Continuous =========-- -
Delay ---=-=-=-=-=-=------ =l

External control of the message is
provided by trigger and reset inputs.
The trigger provides start stop control,
while the reset allows for the forced
truncation of a currently playing
message.

Message List Input

This provides an interface between the
host’s Ethernet control packet and the
play sound object, allowing a
sequence of separate sound files to be
played.

The message list is defined either by
the size of the memory area, or by a
zero termination index. This allows
messages shorter than the predefined
size to be sent. As a result zero is

The list controller maintains an
internal pointer into the message list
which increments each time the sound
replay object completes a file replay.
This off-loads the host computer from

timing tasks associated with replaying
voice messages consisting of multiple
adjacent sound files.

The output from this object can also be
transmitted back to the host to allow a
list completion value to be monitored.
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unavailable as a file index code.

Currently the message list object only
supports byte wide indexes, i.e. 1
through 255.
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Message List

Packet Offset

Host Inputs

Ethernet Packet

Trigger Connection

. Message List Size
Reset Connection

In_HMesy
Identif iev
Description
Motes

Of f zet—Bute
2ize

Trigger

Re=zet

Plauy All
Cont inuous

Current Mezsage

Resuit
Esc—exit
Play All Mode
Continuous Mode

Current Message Number

Result - Float Result - Boolean

Packet Offset Local Trigger
Offset to start of message list from

beginning of ethernet packet, in bytes.

Ethernet Packet
Ethernet packet used for variable
access.

Message List Size
Maximum size of list allocated in
ethernet packet (in bytes). The list can
be zero terminated for variable length
message lists.

Trigger

Trigger Connection
Control object connection to provide
start/stop control from elsewhere in
model.
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in RXL

xor Off

Delay BA.B

@ Index B

Local Trigger  Trigger

Local Reset Reset

| SPARBARBA

Currentindex

Delay Time

Result - Integer

Local value for the trigger. If no
connection is made this allows the
trigger to be left permanently in the on
position. If a trigger connection is
made then this provides an exclusive
or function for inverting the trigger
control state.

The current trigger state, a value of on
starts the list playing. If in continuous
mode the list replays while this trigger
is on, else if in one-shot mode the list
replays once for each off to on
transition of the trigger.
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Reset Connection

Local Reset

Reset

Play All Mode

Continuous Mode

Delay Time

Message List

Control object connection to provide
start/stop control from elsewhere in
model.

Local value for the reset.

The current reset state, a value of on
kills the currently playing list and
inhibits the trigger.

Mode control flag, if set on forces the
list to be played in its entirety, if off
the list will stop playing when the
trigger switches off.

If this flag is on the message list will
be repeated continuously while the
trigger is in the on state. When the
trigger changes to off the list will
cease playing, note if the play all flag
is set then the list will play to
completion.

When in continuous mode the delay
time provides a space (in seconds)
between restarting the playing of the
list.

Current Message Number

Current Index

Result - Integer

Result - Float
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The current value in the message list,
i.e. the value to be sent to a play sound

file index.

The current index into the message
list. With 0 being inactive, and 1 being
first byte in list.

Current list object value as a 32bit
integer.

Output result of current message list
object converted to a floating point
value.

Result - Boolean

Host Inputs

Output result of current message list
object converted to a boolean. The
boolean (On / Off) is a digital
comparison of the float value based on
a 0.3 and 0.7 low and high threshold
value. Below 0.3 is Off, above 0.7 is
On, the 0.4 difference provides a
hysteresis value.
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Host Morse Inputs

Host Morse Inputs (Nav-Aids Package)
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Host Inputs

Morse Keyer

Receive Ethernet Packet
Physical Ethernet Header
Receive Protocol Header : RX
' Header
. Size
Offset ¥
1
i Morse Code
1
¥ _ Key Rate - - -» Generator
Input String - - - ettt -a
——— 1 Repeat Rate -»
Size , Invert
: Play All = == -> \
: End Space - -» '
; L]
- - > - -»| Xor ———Efl> Result
Test String - ------- =
A
Test On or Size=0 ----- J
Morse Keyer Input end of word space should be placed at

the end of the string, and whether the
current string should always be keyed
to completion.

This provides an interface between the
host’s Ethernet control packet and the
object orientated model for any ASCII
string driven morse code sequence.

It decodes the incoming zero
terminated ASCII string into the
correct sequence of on/off pulses
required for morse code
communication. In addition to the
usual letters and numbers defined in
the morse code, it also includes the
characters (* and -) to represent
individual dot and dash combinations.
The morse keyer has configuration
control for the keying rate, whether an
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Host Inputs

Morse Keyer

Packet Offset Ethernet Packet Keying Rate
] ) . ) Local Repeat Time
Keying Rate Connection Morse String Size )
Local Keying Rate
. ) Actual Dot Rate
Repeat Time Connection Invert Mode

io_Morsg ——- — ——— .
Identif ier
Description
Mote=

Of f=et—Byte in RXH
Bize

Keyed Signal

Keying Rate ; 8. 2Bapesa £ .PAP0BEBRA = 8 .PBBRA
Repeat Time \ . A.8
Play All
End =pace
Result . ! SAARARBAA
Test made
ESC—exit
Repeat Time
Play All
End Space
Test Mode . Current Morse String
Test String
Packet Offset Keying Rate
Offset to input variable from Morse code key rate in dots per
beginning of Ethernet packet, in bytes. second. (default 8 dots per second =
Ethernet Packet 125 ms per dot).
Ethernet packet used for variable Repeat Time Connection
access. Connection to another control object
Morse String Size for morse string repeat time.
Maximum size of morse string Local Repeat Time
allocated in Ethernet packet. The Local repeat time or scale factor for
string can be zero terminated for repeat time connection.

variable length strings. A Size value of

. Repeat Time
zero forces the use of the test string. P

Repeat period (in seconds) for
Keying Rate Connection retransmission of morse code string.
Connection to another control object
for overall morse key rate.

Local Keying Rate
Local key rate or scale factor for key
rate connection.
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Actual Dot Rate

Play Al

End Space

Invert Mode

Morse Keyer

Morse code dot rate. Note: this is the
rate in use by the keyer selected as the
nearest rate which can be derived by
integer subdivision from the model
execution rate.

Mode flag for forcing entire ident
string to be completed before starting a
new string.

Mode flag to control whether the
morse string is terminated with an
inter-word gap (6 spaces) before re-
transmission.

Provides local logic inversion of
keying.

Current Morse String

Result - Float

Result - Boolean

Result - Integer

Result - Hex

Test Mode

Test String
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Morse code string currently being
used.

Output result of input, floating point
value.

Output result of input, as a boolean.
The boolean (On / Off) is a digital
comparison of the float value based on
a 0.3 and 0.7 low and high threshold
value. Below 0.3 is Off, above 0.7 is
On, the 0.4 difference provides a
hysteresis value.

Output result of input, integer value, a
rounding of the floating point result.

Output result of input, integer value in
hexadecimal, a rounding of the
floating point result.

Test mode enable flag allows user to
override Ethernet input value. Useful
for debug purposes only.

Morse code string used when in test
mode.

Host Inputs
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Morse Identifier

Host Inputs

Invert
1
1
1
1

Y

xor

Receive Ethernet Packet
Physical Ethernet Header
Receive Protocol Header : RX
: Header
Offset ¢, SIS
1
i Morse Code
; Generator
Input String | R -A
- 1
4 bytes , Key Rate - - - -»
: Repeat Rate - -»
0 Carrier Wave - »
1
:
T o~
Test String - ------- =
B
Test On

fl> Result

Morse Identifier Input

This provides an interface between the
host’s Ethernet control packet and the
object orientated model for any 4
character ASCII string identifier
sequence.

It decodes the incoming zero
terminated ASCII string into the
correct sequence of on/off pulses
required for ident code
communication. In addition to the
usual letters and numbers defined in
the morse code, it also includes the
characters (* and -) to represent
individual dot and dash combinations.
The morse keyer has configuration
control for the keying rate, and the
repeat rate for the identifier.
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Host Inputs

Morse ldentifier

Packet Offset Ethernet Packet Keying Rate
. Local Keying Rate
Keying Rate Connection Current Ident String
Local Repeat Time Repeat Time Actual Dot Rate

Repeat Time Connection

iw_1tdept —————— @ O @ O O O O O @O

Identif ier In_Ident-9

Description

MHotes

Of f set—Byteo in RX1

Local Ident

Keying Rate 3 = B .AAABAA0A B _PAAPAAABAA = B .AABAA
Repeat Time D 5 . A888888Aa 5 . A88888BA

Carrier Wave : off
HKeyed Signal Hormal

Result

Initial Value Loaded On Mode!l Load or Host Fail

Test mode off = TEST

Essexit —~——— £

Carrier Wave
Connection

Invert Mode

8.8 ! LAPBRBBERE

Carrier Wave Mode

Initial Ident String

Packet Offset

Ethernet Packet

Current Identifier String

Keying Rate Connection

Local Keying Rate

Test String
Test Mode )
Local Carrier Wave Mode
Keying Rate
Offset to input variable from Morse code key rate in dots per
beginning of Ethernet packet, in bytes. second. (default 8 dots per second =
125 ms per dot).
Ethernet packet used for variable Repeat Time Connection
access. Connection to another control object
for morse string repeat time.
Morse code string currently being Local Repeat Time
used. Local repeat time or scale factor for

repeat time connection.
Connection to another control object Repeat Time

for overall morse key rate. Repeat period (in seconds) for

retransmission of morse code string.

Local key rate or scale factor for key
rate connection.
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Morse Identifier

Test Mode
Morse code dot rate. Note: this is the
rate in use by the keyer selected as the
nearest rate which can be derived by
integer subdivision from the model
execution rate.

Actual Dot Rate

Carrier Wave Mode Connection
Connection to another control object
for carrier wave control.

Local Carrier Wave Mode
Local carrier mode flag or exclusive-
or function for carrier wave
connection.

Carrier Wave Mode
Provides control of carrier wave state
during gaps in identifier. When On the
identifier has spaces appended to the
front and back of the string, and the
carrier wave is on when not keying
morse string. Intended for use with the
continuous wave non-directional
beacon.

Invert Mode
Provides local logic inversion of
keying.

Result - Float
Output result of input, floating point
value.

Result - Boolean
Output result of input, as a boolean.
The boolean (On / Off) is a digital
comparison of the float value based on
a 0.3 and 0.7 low and high threshold
value. Below 0.3 is Off, above 0.7 is
On, the 0.4 difference provides a
hysteresis value.

Result - Integer
Output result of input, integer value, a
rounding of the floating point result.

Result - Hex
Output result of input, integer value in
hexadecimal, a rounding of the
floating point result.

Initial Identifier String
Morse code string loaded at start-up or
on host communication fail.
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Test Identifier String

Host Inputs

Test mode enable flag allows user to

override Ethernet input value. Useful

for debug purposes only.

Morse code string used when in test
mode.
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Host Inputs
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Host Outputs

Host Outputs

The host outputs provide objects for connecting any control variable back
to the transmission Ethernet packet.

ASTi : Digital Audio Communication System : Model Builder Reference Manual Page 283



Host Outputs

Float Output

Physical Ethernet Header

Transmit Protocol Header

Output |:

1
Test On
Test Ramp Rate- -

1

1

1

:

Maximum - --- _:
Minimum ----
Test Value ----

Float Output

This provides an interface between a
control variable (floating value) in the
model and the Ethernet transmission
packet.
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Float Output

Packet Offset Ethernet Data Format

Output Connection

Float Type

out_Flt
Identif iexr
Description
Hotes

Of f zet—Bute Tupe Default
Float Tupe J3Z2-bit Size 4

Output
Re=zult

Tezt mode 8.8
Ramp rate (Hz) Hax: 1.8868888HH
Ezsc—exit —— _

Test Mode Test Value

Ramp Rate Ramp Max. Value

Packet Offset Output Connection
Offset to output variable from
beginning of Ethernet packet, in bytes.

Ethernet Data Format Test Mode
Format of the Ethernet variable,
includes Default, Big Endian, Little

Endian, and Encore formats. Test Value

Ethernet Packet
Ethernet packet used for variable

access. Ramp Rate

Float Type
Format for floating point number.

Actual Ethernet Data Format
Format of the Ethernet variable used to
write data, usually same as above, Ramp Min. Value
except when default type, then the
format used is that specified on the
Ethernet status page.
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Host Outputs

Actual Ethernet Data Format

Ethernet Packet

in TX1 Big Endian

i SABaBEABeBAAA

Hin: 8.8

Ramp Min. Value

Connection to control object result to
be sent to Ethernet packet.

Test mode enable flag allows user to
override output value.

Value for result when in test mode,
and ramping disabled.

Rate (in Hertz) at which to change
result value between maximum and
minimum values. Active only when
Test mode is on.

Minimum value for result when in test
ramp mode.

Page 285
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Float Output

Ramp Max. Value
Maximum value for result when in test
ramp mode.

Result - Float
Floating point value to be sent to
Ethernet packet.
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Integer Output

Host Outputs

Output [

1
Test On

Physical Ethernet Header

Transmit Protocol Header

Integer Output

This provides an interface between a
control variable (integer value) in the
model and the Ethernet transmission

packet.
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Host Outputs

Integer Output

Packet Offset Ethernet Data Format Actual Ethernet Data Format

Output Connection . Ethernet Packet
Integer Size

Out_Int
Identif ier
Description
Hotes

Of f zet—Bute ] in TX1 Big Endian
2ize

Output

Result . i SHEBBBBAd

Test mode =SAABAAAAA
Esc—exit — —M ——

Test Mode Test Value

Packet Offset Integer Size
Offset to output variable from Size of integer variable in Ethernet
beginning of Ethernet packet, in bytes. packet. Valid sizes, 1,2, and 4 byte

Ethernet Data Format Integers.
Format of the Ethernet variable, Output Connection
includes Default, Big Endian, Little Connection to control object result to
Endian, and Encore formats. be sent to Ethernet packet.

Ethernet Packet Test Mode
Ethernet packet used for variable Test mode enable flag allows user to
access. override output value.

Actual Ethernet Data Format Test Value
Format of the Ethernet variable used to Value for result when in test mode -
write data, usually same as above, Decimal or Hexadecimal.

except when default type, then the
format used is that specified on the
Ethernet status page.

Result - Integer
Output result, integer value.
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Boolean Output

Host Outputs

Output [

Physical Ethernet Header

Transmit Protocol Header

Bit Offset

0 .-
|
1
Mark/Space Ratio - »| =0 Invert
Test Value - - - - - = >

Boolean Output

This provides an interface between a
control variable (boolean value) in the
model and the Ethernet transmission
packet.
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Boolean Output

Packet Offset Bit Offset

Invert Mode

Output Connection

Out_Bonl
Identif iev
Description

Hotes

Of f zet—Bute
Output

Re=zult

Bit A

Logic Normal

Test mode

Test rate (Hz)

A .5888860688

Ezc—exit

Test Mode

Packet Offset

Bit Offset

Ethernet Packet

Output Connection

Invert Mode

Test Value

Test Rate

Test Mode
Offset to output variable from
beginning of Ethernet packet, in bytes.

Test Mark Space
Bit in Ethernet byte to be used as
boolean, 0 is least significant bit, 7 is

most significant. Test Value

Ethernet packet used for variable
access.

Test Rate

Connection to control object result to

be sent to Ethernet packet. Result - Boolean

Provides local logic inversion.
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in TX1

Host Outputs

Ethernet Packet

| SAARBARBA

Test Mark Space

Test mode enable flag allows user to
override output value.

Mark space ratio for test toggling of
output result.

Value for result when in test mode.

Rate (in Hertz) at which result value is
toggled. Active only when Test mode
is on.

Output result of input boolean.
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RIU Digital Input

Digital Input from
specified RIUand ~
Channel number

Control [f[> - - - - - - - - - - - - oo o oo o oo s s oo o

RatcEELLEEEELE > Test Sianal
Mark/Space Ratio = - = -» és ignal |_
TestValue = - - - - - - - .| Generator

- > _~1 > Xor
R
A 1
1 1
TestOn  Invert

Top of Stack

Function
F(x.y)

- >

x K

RIU Digital Input

The RIU digital input object provides
access to the digital inputs on the RIU.
Each RIU has 4 single bit digital
inputs, numbered 0 to 3. In order for an
RIU digital input to be read, an RIU
audio input object for the RIU must be
put in the feeders list.
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f[> Result
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RIU

RIU Digital Input

RIU Local Value Digital In

channel

RIU Din
Identif ier
Description

0P3_PTI

RIU Humber DI Chammel 2

Local X *
Control Y 5
Function

1.886880688
1.886880688

Re=zult a.a
Initial Value
Test mode off

Test rate (Hz) a.a
Ezc—exit -

Input Off
Mk-Sp B.58888088

Initial Value

Test Mode

Local Value
Determines which RIU the digital
input is being read from. The RIU
number is set by a rotary switch on the
RIU, and can range from 1 to 16. A
value of zero tells the object not to take
input from any RIU, so the Local
Value will just remain at the Initial

Value. Invert Flag

Digital In Channel

Determines which digital input
channel is being read. Di channel 0 is
the digital input on channel A of the
RIU. Di channel 3 is the digital input
on channel D of the RIU.

Result

Di channels 4 through 10 are only
accessible on custom packaged RIU’s.
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Off Loaded On Model Load or Source Fail

Invert Flag

off
1.886880688
B.8

| SPARBARBA

The local value being read from the
RIU. If the RIU is not on the TDM
ring, or if an RIU analog input feeder
for the RIU has not been put in the
feeders list, the local value will be
taken from the initial value. The value
will be either ON or OFF.

Logically inverts the local value.

The final result for the object. Four
values are given - float, boolean,
integer, and Hex. The appropriate
format will be used depending on
where the object is attached. (e.g., if
the object is plugged into a gain, the
float value will be used.)
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RIU Digital Input

Test Mode
Overrides the local value from the
RIU. The test mode is set to OFF when
the model is loaded.

Initial Value

The initial value is loaded into the
local value at start-up. It may also be
loaded when the RIU fails, based on
the initialize inputs flag set in the
model configuration window.
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RIU Digital Output

Output Efl> ————————————————————— >
G - - - --------- >

1

1

1 1 A
Rate -------- > . ' TestOn !

1 1
Mark/Space Ratio - »| Test Signal - Invert
Test Value - - - - - > Generator

Set Digital output for
specified RIU and
Channel number

RIU Digital Output

The RIU digital output allows the
software to drive a digital output on
the RIU. Each RIU has four single bit
digital outputs.

For information on the wiring of the
digital output, see the Operations and
Maintenance manual.
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RIU Digital Output

RIU
Digital Out Channel

RIU Dout ——
Identifier RIU_DIGITAL_OUT
Description

RIU Number 1 DO Channel 1

Output : TX_State Logic NGEnalg

Result a.8 | SABAARBARA
Test mode off = Off

Test rate (Hz) 8.8 Mk-Sp B.588808688
Ezsc—exit —

Invert Flag

Test Mdde Output Connection

RIU Test Mode
Determines which RIU the digital If the test mode is on, the digital output
output is being sent to. The RIU is driven from the test mode and the
number is set by a rotary switch on the output connection is ignored.

RIU, and can range from 1 to 16. If this

vqlge is zero, no RIU will receive the If on, the invert flag logically inverts

Digital Output. the value of the Output connection
Digital Out Channel before sending it to the digital output.

Determines which digital output

channel is being driven. Digital Out

channel 0 is the digital output on

channel A of the RIU. Channel 3 is the

digital output on channel D of the RIU.

Invert Flag

Output Connection
Connection to a control object which
determines the value to be driven.
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Internal Controls

Internal Controls
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Input X

Gain

Input X

InputY

Gain

Input X

InputY

Input Z

Gain

Math Function
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Math Function

Internal Controls

F - >

xK |}

=

Function F(x,y,z)

Ef[>XK ----- -+ Top of Stack [ = =» F - > TopofStack-——»XK F--> X -——Efl> Result
Function F(x) A
1
1
1
1
|
1
G0 G J
Math Function
XK - >{ Top of Stack | - -» -——»TopofStack-——»XK-—-> X F-- > Result
P= > =™ Function F(x,y) A
1
xK | _] !
1
1
|
1
X K | o L o L L o e e J
Math Function 2
XKL >{ Top of Stack | - -»| -——»TopofStack-——»XK-——> L=d > Result
[l =

x K

|—|
7 N\

x K

4\|_\

R e S

Math Function 3

The math function objects provide
table lookups or mathematical
functions within the model. Three
types of math function are supported,
single, double and triple variable, i.e.
function of input X, function of input
X and Y or function of input X,Y and
Z. This object is connected to a list of
different math functions described in
the “Functions” section of this manual.

Each of these functions is a stack
orientated calculation, with the first
variable on the top of the stack, and the
last at the bottom. The discrete
functions can be grouped together to

form more complicated function, all of
which place their results on the stack,
thus allowing the result of one
function to be the input for the next.
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Function Connection

HathFunc
Identif ier

Math Function

Input X Connection

Function Gain

Internal Controls

Input X Scale Factor
Input X Value

-

Description

Input X
Function
Gain

Re=zult
Ezc—exit

Input Y Connection

HathFunZ
Identif ier

1.88880688

1.886880688

om 11

1.A8888808BABAE0AE8 |

Description

Input X
Input ¥

Function
Gain

Re=zult

Ezsc—exit —

Gain Connection

Input X Connection

Input Y Connection

Input Z Connection

1.68868688¢F 38
1.886880888

1.886880688

1.88880882

1.8808088ABBHBAB0E |

on |

Result - Float

Result - Boolean

Y Value
Connection to another control object
which provides the first variable to be

used by the math function. Z Value

Connection to another control object
which provides the second variable to

. Function value
be used by the math function.

1.688FB86u8 =

Result - Integer

1 . ARARARGA Function Value

1.68e.99688

1.886880688

Input Y Scale Factor

Input Y Value

1.88PPa88A )
1.860806888 Gain
1.6886880688

1.AewdBH8A

Gain Scale Factor

Second variable used in function,
appears as second stack element.

Third variable used in function,
appears as third stack element.

Value after function evaluation.

Function Connection

Connection to another control object
which provides the third variable to be

used by the math function.
Function gain

Input X,Y,Z Scale Factor

X Value.
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Scale factor for variables before
application of selected function.

First variable used in function, appears
a top stack element.

Connection to the function that will act
on the input value(s).

Scaling factor for function output.
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Input Y Connection

Input Z Connection

Input X Connection

Math Function

Input X Scale Factor
Input Y Scale Factor

Input Z Scale Factor

Internal Controls

Input X Value
nput Y Value

Input Z Value

fatvfon?l® ——— 00000000000 00000000 [
Identif ier
Description

Input X
Input ¥
Input £

Function

Gain

Re=zult
Ezsc—exit ——

Gain Connection

Gain Connection

Gain Scale Factor

Gain

Result - Float
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Result - Float

1.ABABEBRERABAE0EE |

1.988( 3488
1.p188YH8A
1.8bABAEBA
1.886880688

1.88ABBH8A

Result - Integer

Result - Boolean

Control object connection to provide
overall gain control of the math
function result from elsewhere in the
model.

Scaling factor for overall gain control
value.

Overall gain of the math function
output result. If the gain connection is
blank then the gain scale factor is used
as the gain value, otherwise the gain is
the scale factor times the output result
of the control object.

Output result of math function,
floating point value.

Result - Boolean

Result - Integer

om 1 1

1.848°ABFA
1.6888UBE A
1.H886880688

1.886880688

1.H886880688

Gain

Gain Scale Factor

Output result of math function, as a
boolean. The boolean (On/ Off) is a
digital comparison of the float value
based on a 0.3 and 0.7 low and high
threshold value. Below 0.3 is Off,
above 0.7 is On, the 0.4 difference
provides a hysteresis value.

Output result of math function, integer
value, a rounding of the floating point
result.
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Signal Function

Internal Controls

Signal Gain XKoo L C [xx ] |
or Signal TX [fl> > »{ Top of Stack > > |:

Function F(x)

Lemeee-» X

fl> Result

Gain XK o e e e oo
Signal Function

Signal Function

The signal function is similar to the
single variable math function, except
that it takes as input either the gain of
a signal or the signal Tx value (1 if Tx
is on, O otherwise).

This object is useful for obtaining
radio Tx states, RX signal/noise,
marker tone on/off state, and other
signal object results for use as a
control value or for transmission of the
state back to the host computer via one
of the output objects.
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Signal Function

Internal Controls

Input Scale
Function Connection Factor Function
Signal Connection Input Value Value
_ Function
Gain / TX flag Gain

SigFunc
Identif ier
Description
Signal 1. 88888HAA 1.88888A88
Get =zignal
Function 1. 88888888 1. 88888888
Gain 1 . ABBAAAAA 1. 88888888
Re=zult 1.888888HHHHHEEABEE | On |

Esc—exit —

_ . Gain Scale Gain

Gain Connection Factor

Gain/ TX Flag

Signal Connection

Input Scale Factor

Input Value

Result

Function Connection

This flag determines if the input value
is the signal gain, or the TX value. If it
is set to TX, the input value is one
when the signal is transmitting (has a
non zero amplitude) and zero
otherwise.

Function Value

Function Gain

Connection to the signal object that ~ Gain Connection

provides the input value.

A scale factor for the input value taken

from the Signal Connection.
Gain Scale Factor

The value of the input to the function
in the function connection.
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Connection to the function that acts on
the input value.

Value after function look-up.

Scaling factor for function output.

Control object connection to provide
overall gain control of the math
function result from elsewhere in the
model.

Scaling factor for overall gain control
value.
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Internal Controls

Signal Function

Gain
Overall gain of the math function
output result. If the gain connection is
blank then the gain scale factor is used
as the gain value, else the gain is the
scale factor times the output result of
the control object.

Result - Float
Output result of math function,
floating point value.

Result - Boolean
Output result of math function, as a
boolean. The boolean (On / Off) is a
digital comparison of the float value
based on a 0.3 and 0.7 low and high
threshold value. Below 0.3 is Off,
above 0.7 is On, the 0.4 difference
provides a hysteresis value.

Result - Integer
Output result of math function, integer
value, a rounding of the floating point
result.
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Internal Controls

Logic Table

Input0
Inputl

Input2

> Result

Input3

Gain

Chain

Logic Table

The Logic table object provides a
mechanism for combining up to four
boolean controls into a single function.
The four inputs are combined to form
a 4 bit number which is used as an
index into a 16 value array. This array
contains floating point values, so that a
combination of control functions can
be achieved in a simple fashion.
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Logic Table

LogicThl

Identif

ier

Description

Inputd
Inputl
Inputs
Input3

Re=zult
Re=zult
Re=zult
Re=zult
Re=zult
Re=zult
Re=zult
Re=zult

Gain
Chain

Re=zult
ESC—ex

: Cpt_HSET VWalid
! Cpt_SPHER Valid
! F/O_HSET Valid
! F/0_SPER Valid

.a

. BBBBREAA
. BBBBREAA
. BBBBREAA
. BBBBREAA
. BBBBREAA
. BBBBREAA
. BBBBBEBA

Index
Index
Index
Index
Index
Index
Index
Index

=] L0 b LD [ e

A
1
i
3
4
5
b
s

1 —

Gain Connection

Chain Connection

Input Connections

Local Inputs

Input Values

Index Value

Table Values
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Result - Float

Connection to control object which
provide the boolean values to be
assembled into a 4 bit index.

Local input value, or if connection
present, logic inversion flag.

Boolean inputs to table lookup.

Current index value used for table
lookup.

16 values selected by index value.

Result - Boolean

off
off
off
off

Index

8. 8BaAAAA
9. ABBAAAAA
. HAAAAAA

. HAAAAAA

. HAAAAAA

. HAAAAAA

. HAAAAAA

. HAHAHAA

1.88A8BH8A

B.8

Gain Connection

Gain Scale Factor

Gain Value

Chain Connection

Internal Controls

Index Value

Gain Value

1.6886880688 Chain Value

B.6

Gain Scale Factor

Chain Scale Factor

Result - Integer

Control object connection to provide
overall gain control of the result from
elsewhere in the model.

Scaling factor for overall gain control
value.

Overall gain of the output result. If the
gain connection is blank then the gain
scale factor is used as the gain value,
else the gain is the scale factor times
the output result of the control object.

Control object connection to provide a
chaining input value from a logic table
elsewhere in the model.
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Internal Controls

Logic Table

Chain Scale Factor
Scaling factor for chain value.

Chain Value
Chain value to be added to logic table
value. This provides a simple way of
chaining two logic tables together to
form an eight bit table lookup.

Result - Float
Output result of logic function,
floating point value.

Result - Boolean
Output result of logic function, as a
boolean. The boolean (On / Off) is a
digital comparison of the float value
based on a 0.3 and 0.7 low and high
threshold value. Below 0.3 is Off,
above 0.7 is On, the 0.4 difference
provides a hysteresis value.

Result - Integer
Output result of logic function, integer
value, a rounding of the floating point
result.
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Index

Add to
Result

Gain

Integer Table

Integer Table

Index Lookup
[:> """ g el ”l Table

or
Truth Table

Seventeen [~

values

+

Integer |
1

1

1

1

.

1

-l

B et -

[fl>xK ____________________________________ '

fl> Result

The integer table provides a simple
look up function for integer values.

It takes an integer input from an
integer connection to which it adds an
offset to get an index. If the index is
between one and sixteen, the result is
determined by the table. If the index is
outside this range, the result is given
by the index out of range value.

The table values are integers.
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Internal Controls
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Integer Table

Index Connection

IntThl
Identif ier
Description

Index Humber

Re=zult
Re=zult
Re=zult
Re=zult
Re=zult
Re=zult
Re=zult
Re=zult

Index
Index
Index
Index
Index
Index
Index
Index

00 =d O O o L0 [

Index not 1->16

Add to Result

Gain

Re=zult

Output Offset
Shift

Index Out of

Range Value  Gain Cohnection

SARBAARR1
SARBAARRZ
SARBAARR3
SAREAARR4
29551515555 oY
SAAEARRRG
SAREAARRT
SAREAARRE

SAABAEERA

Result

Output Offset
Connection

Index Connection

Index Offset

1.88068806888 =

Gain Scale

Internal Controls

Index

= A

o4 4155555 )
SAREAARRA
SARAAARRE
SARBAARRC
SARRRRBRAD
SAREAAERE
SAREAARRF
SARAAAA18

= A

1 .A8B8AHBA

Gain

Factor

Output Offset Shift

Connection to a control object that

provides an index value.
Index Offset

Output Offset

Offset value for the index connection.

Index

Current index value used for table

lookup.
Table Values

16 values selected by index value.

Index Out of Range Value

Gain Connection

Gain Scale Factor

If the index is not between 1 and 16,
the result is the value given in this

field.
Output Offset Connection

Connection to a control object that
provides an offset to the output.
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Output Offset

Offset value for the output offset
connection.

An offset value that is added to the
value looked up in the table.

Control object connection to provide
overall gain control of the result from
elsewhere in the model.

Scaling factor for overall gain control
value.
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Integer Table

Gain Value
Overall gain of the output result. If the
gain connection is blank then the gain
scale factor is used as the gain value,
else the gain is the scale factor times
the output result of the control object.
Result - Float

Output result of logic function,
floating point value.

Result - Boolean
Output result of logic function, as a
boolean. The boolean (On / Off) is a
digital comparison of the float value
based on a 0.3 and 0.7 low and high
threshold value. Below 0.3 is Off,
above 0.7 is On, the 0.4 difference
provides a hysteresis value.

Result - Integer
Output result of logic function, integer
value, a rounding of the floating point
result.

ASTi : Digital Audio Communication System : Model Builder Reference Manual

Internal Controls
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Internal Controls

Bit to Byte

Input0
Inputl
Input2
Input3
> Result
Input4
Input5

Inputé

Input?

Gain

Bit to Byte

The Bit to Byte object provides a
mechanism for combining up to eight
boolean controls into a single byte
wide value.
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Bit to Byte

Bit_Byte
Identif ier

Description

Inputd
Inputl
Inputs
Input3
Input4
Inputs
Inputt
Input?

Gain

Re=zult

. Capt_PTT_UHF1 »or
: Capt_PTT_UHFZ »or
: Capt_PTT_UHF »or
: Capt_PTT HF »or
: Capt_PTT_INFH »or
: Capt_PTT_CABIN »or
. Capt_PTT PA »or
. Capt_PTT_RAMP »or

ESC—exit —

Gain Connection

Input Connections

Local Inputs

Input Values
Byte Value

Gain Connection
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Captain Press To Talk control byte

off
off
off
off
off
off
off
off

Value

1.886880688

Result - Float Result - Boolean

Connection to control object which
provide the boolean values to be
assembled into an 8 bit byte.

Local input value, or if connection
present, logic inversion flag.

Boolean inputs to table lookup.

Current byte value from eight bits.

Control object connection to provide
overall gain control of the result from
elsewhere in the model.

Gain Scale Factor

Gain Value

Result - Float

Internal Controls

off
off
off
off
off
off
off
A

1 .888888K8
Byte Value

Gain Value

Gain Scale Factor

Result - Integer

Scaling factor for overall gain control
value.

Overall gain of the output result. If the
gain connection is blank then the gain
scale factor is used as the gain value,
else the gain is the scale factor times
the output result of the control object.

Output result of bit to byte function,
floating point value.
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Internal Controls

Bit to Byte

Result - Boolean
Output result of bit to byte function, as
a boolean. The boolean (On / Off) is a
digital comparison of the float value
based on a 0.3 and 0.7 low and high
threshold value. Below 0.3 is Off,
above 0.7 is On, the 0.4 difference
provides a hysteresis value.

Result - Integer
Output result of bit to byte function,
integer value, a rounding of the
floating point result.
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Internal Controls

Trigger L A > Counter
Pause XOr | _ o oo _____ =~
Delay XKLL =
Counter Value : X K
-------- »| Function F(x) [ | > - - Result
Duration XK. = ) -I:fl>
Range - Start ------ >
Range-End ------ -
Continuous  ------ -
CounttoEnd ------ >
4 Counter Value COUNTER EVENT CYCLE
Range - End — )

-«— Pause On —

Range - Start —
' <«——  Duration ——>«— Delay Time
00-— - - e

Trigger On

Completes Count
If Count All flag set.

Time (seconds)

Counter

The Counter provides a general
purpose event or continuous ramping
function.

In single shot mode it provides an
externally triggered function lookup
suitable for amplitude or frequency
control of signal sources for
explosions, touch-down thumps, etc.,
where a pre-recorded sound file is not
available or applicable. When set to
continuous it provides a table driven
modulation of waveforms, where the
modulation rate is slower than the
overall model execution rate (i.e. 0 to
10 hertz).
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Coun

Trigger Connection

Pause Connection

Duration Connection

Delay Connection

Counter

Identif ier
Description

Trigger
Pause

: Mastr Caution

Duration (zecl
Delay (=ec)

Range
Function

Cont inuous

Re=zult
ESC-exit

Range - Start
Continuous

Trigger Connection

Local Trigger

Trigger

* Master Cau_Freg
On

ZEB3.886888 | On |

Mode

Function Connection

Result - Float

xor Of

2883

ter

Local Trigger

Internal Controls

Local Pause

A.47999999

Trigger
Local Duration
Local Delay Pause
Duration
| Delay
Of f |
orf
L= T3
A.47995999 | Range - End

B.8 a.

H.47999995
1. 88888888

A

Count all On

Result - Integer

Result - Boolean

Connection to another control object
(usually a boolean input) which causes
counter to run when trigger is on.

Local value for the trigger. If no
connection is made this allows the
trigger to be left permanently in the on
position. If a trigger connection is
made then this provides an exclusive
or function for inverting the trigger
control state

Counter trigger state, either the local
trigger or the exclusive or function of
the local trigger with the boolean value
of the trigger connection.

Pause Connection

Local Pause
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A

.8
Z883 . 88bEs

|

Counter Value

Function Value

Function Gain

Count All Mode

If in continuous mode the counter runs
while this trigger is on, else if in one-
shot mode the counter runs once for
each off to on transition of the trigger.

Connection to another control object
(usually a boolean input) which causes
counter to pause when pause is on.

Local value for the pause. If a pause
connection is made then this provides
an exclusive or function for inverting
the pause control state
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Counter

Pause Continuous Mode
Counter pause state, either the local
pause or the exclusive or function of
the local pause with the boolean value
of the pause connection. The counter
will pause at its current value when

pause is On.

Count All Mode

Duration Connection
Connection to another control object
which provides host control over the

duration period. Result - Float

Local Duration Value
Value for duration, or scaling factor

for duration connection value. Result - Boolean

Duration
Length of time for which counter runs
in seconds.

Delay Connection
Connection to another control object
which provides host control over the
delay period.

Local Delay Value Result - Integer

Value for re-start delay, or scaling
factor for delay connection value.

Delay
Delay time (in seconds) when in
continuous mode this is the time
between the counter ending and
restarting again.

Range - Start
Starting value for counter.

Range - End
Ending value for counter.

Counter Value
Counter value used for function look-
up.

Function Connection
Function used to convert from counter
range to result, used to step through a
table or polynomial.

Function Gain
Scaling factor for function output.

Function Value
Counter value after function look-up.
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Internal Controls

If On counter runs continuously while
trigger is on, else runs once per off to
on transition of trigger.

If set counter will run through full
range after off to on transition of
trigger, else counter runs only while
trigger is on, resetting to zero when
trigger is off.

Output result of counter, floating point
value.

Output result of counter, as a boolean.
The boolean (On / Off) is a digital
comparison of the float value based on
a 0.3 and 0.7 low and high threshold
value. Below 0.3 is Off, above 0.7 is
On, the 0.4 difference provides a
hysteresis value.

Output result of counter, integer value,
a rounding of the floating point result.
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Internal Controls
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Navigation Controls

Navigation Controls (Radios & Nav-Aids Packages)
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Navigation Controls

Geodetic World Position

: +K Lo oo _
Latitude Efl> - World Position
K Latitude and Longitude in Degrees
Longitude I:f[> B > Altitude (meters)
Altitude Efl> K >
Geodetic World Position smoother connection when a world

position goes from 360 to 0 degrees
(i.e. crosses the international date
line).

The Geodetic World Position object
provides a simple location feature for
radio and transmitter positioning. The
World positions of the transmitter and
receiver are used to compute
diminishing power with an inverse
square law, as well as occulting by the
earth for line of sight transmissions.
The model of the earth is a smooth
ellipsoid (model WGS84).

The Geodetic World position comesiin
two flavors - Geodetic float and
geodetic 32 hit. The Geodetic float
specifies the latitude and longitude as
float variables, while the 32 bit
express them as 32 bitintegers. The 32
bit integer world position provides
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Navigation Controls

Geodetic World Position

Geol_f1t
Identif ier
Description

Elevation
Latitude

m
deqg

Longditude deg

Entity No
Exercize No

Entity ID
Geocentric Posn
¥Y: A.8
Z: A.8
Ezc—exit

Geol 32
Identif ier
Description

Elevation m +

Latitude deqg
Longditude deqg

Entity No
Exercize No

Entity ID
Geocentric Posn
¥Y: A.8
Z: A.8
Ezc—exit

Latitude Connection
Connection to another control object
which provides the Latitude in
degrees.

Longitude Connection
Connection to another control object
which provides the Longitude in
degrees.

Altitude Connection
Connection to another control object

which provides the altitude in meters.

Latitude, Longitude, Altitude Offsets
Offsets for position variables. If the
connection fields are empty, the
offsets become the position values.

Latitude Value
Latitude in degrees.
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¥: 6378137 .80600880604

+ PAPBARDA
+ APPAPBAR

B.8
alalalalalalal]
alalalalalalal]

¥: 6378137 .80600880604

Longitude Value
Longitude in degrees.

Altitude Value
Altitude in meters.

Geocentric Posn (X,Y,2)
The X,Y,Z values, in meters from the
center of the Earth, corresponding to
the given Latitude, Longitude, and
Altitude.

Entity Number
Specifies the DIS entity ID of the
simulated entity which the attached
radio object is associated with.
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Navigation Controls

Geodetic World Position

Exercise Number
Specifies the exercise number which
the attached radio object is associated
with. Radios can only communicate
with other radios with the same
exercise ID. The exercise ID is
required for all world positions,
whether or not DIS is being used.

NOTE: An exercise number of zero is
INVALID.

Entity ID
Specifies whether the radio or
transmitter connected to the world
position is communicating only within
the model, to other models in the same
DACS (Local Net), to other DACS via
VoiceNet (VoiceNet), or over DIS.

If one of these nets is specified, the
entity ID will consist of three numbers
- the Host and site ID’s, given in the
Ethernet Control Network Menu, and
the entity ID given in the World
Position object. In addition, the
connected object will also be given an
exercise ID.
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Navigation Controls

Geocentric World Position

X Efl>+K ___________ =]
Y [fl>+K ----------- >
2 [j>+l< ........... -

World Position

X,Y,Z coordinates in meters
from the center of the Earth

Geodetic World Position

The Geocentric World Position object
provides a simple location feature for
radio and transmitter positioning. The
World positions of the transmitter and
receiver are used to compute
diminishing power with an inverse

square law, as well as occulting by the

earth for line of sight transmissions.
The model of the earth is a smooth
ellipsoid.

The Geocentric World position is
identical to the Geodetic World
Position, except that the input values
for the position are given in terms of
X, Y and Z meters from the center of
the Earth.
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If the world position is 0,0,0 (i.e. the
center of the Earth), then the ranging
effects of any attached radio will be
turned off, and the radio will clearly
receive all transmissions on its
frequency.
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Geocentric World Position

GeoCntr
Identif ier
Dezcription

Pozition X (m)
Pozition ¥ (m)
Pozition £ (m)

Entity No
Exercize No

Entity ID
Geocentric Posn

Ezc—exit

X,Y, and Z Connections
Connections to other control objects
which provides the X,Y, and Z
coordinates.

X,Y, and Z Offsets
Offsets for position variables. If the
connection fields are empty, the
offsets become the position values.

X,Y and Z Values

The position, given in meters, relative
to the center of the earth. If a radio is
placed at (0,0,0) (i.e. the center of the

earth), the ranging will be turned off
and the radio will receive any signal

broadcast on its frequency, regardless

of its power or position.
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Navigation Controls

Geocentric Posn (X,Y,2)

Other Fields

The X,Y,Z values, in meters from the
center of the Earth. These are the same
as the X,Y, and Z values.

The remaining fields are identical to
the ones in the geodetic world position
objects.
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Entity

World Position
Information From
DIS Packets

¥

World Position

Site Number +K Lo =]

&

+K

Host/Appl Number |: Set world position to position from DIS

packet if Site Number, Host Number,
Entity Number, and Excercise ID
+KL ] match.

Entity No |:

Excercise ID |: +K

NN/ N

Entity

The Entity object is used in DIS to
attach a radio transmitter or receiver to
an external DIS entity. The world
position of the radio is taken from the
world position of the DIS entity as the
new position information comes in
over DIS. This allows the radio
simulation of an object to be run on the
DACS while the position and other
information is being simulated
elsewhere on DIS.
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Navigation Controls

Entity

Entity
Identif ier Entity—22
Description

Site Mo o
Host~fAppl Ho

Entity Ho SR

Radio ID O

Exercize No

Default Posn

Entity ID
Geocentric Posn

Ezc—exit

) o
Entity ID Default Position
Current Position Connection
Connections Host /Application Number

This provides the Host/Application
number of the DIS entity that the
entity object is attaching to.

Connections to other control object
that provides the site number, Host/
Application number, Entity Number,

Radio ID, and Exercise Number. Entity Number

Offsets This provides the Entity number of the

Site Number
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Provide offsets for the Site number,
Host/Application number, Entity
number, Radio ID and Exercise
Number. If any of the connection
fields are empty, the offset provides
the value.

This provides the Site number of the
DIS entity that the entity object is
attaching to.

Radio ID

DIS entity that the entity object is
attaching to. The Site, Host, and Entity
Number uniquely specify one DIS
entity.

This field is included for compatibility
with older models. It is not currently
used. The Radio ID for any radio
object attached to an entity is given in
the radio object itself.
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Navigation Controls

Entity

Exercise Number
This provides the Exercise number of
the DIS entity to which the entity
object is attached.

NOTE: An exercise number of zero is
INVALID.

Default Posn
This provides a connection to a world
position object, which specifies the
position of the entity before any DIS
packets have arrived given its location.

The entity ID and exercise numbers
specified in the attached world
position object are ignored.

If a radio is attached to an entity object
with no default position, and no entity
PDUs are being received over the
network, then the radio will not
transmit or receive any signals.

Entity ID
The word (none, Local, Voicenet,
DIS) determines whether the entity ID
is a Local, Voicenet, or DIS. The
number specifies the entity ID.

This object will normally only be used
for DIS. The specifying of ID numbers
for Local Net and Voice net radios
should be done through the world
position object.

Current Position
Current position of the specified
entity. This value is from the last DIS
packet received with the entity’s ID
and position information, or from the
Default Position if no packet has yet
been received, or if the last packet was
times out.
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Functions
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Functions

Table Function

Interpolate On

Top of Stack (X) | - - /\/\ I - > Top of Stack (F(x))

Interpolate Off

Interpolate - -» l_\—

Table Function

The table function provides a single
function look-up in a table with up to
32 breakpoints (floating point). The
breakpoint table is editable on-line,
and is stored as part of the model. A
single table is reusable in several parts
of the same model.

An interpolate control allows the table
to provide single variable straight line
interpolation of data, or non-
interpolated, stepwise changes in data.

The top of stack value is replaced by
its corresponding value from the table.
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Table Function

Functions

X Values

F(X) Values

Tahle—18

Interpolate

Interpolate

X Values

F(X) Values

Interpolate On enables straight line
interpolation of data.

X axis values for table lookup.

Function values for each x value
breakpoint in table.
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Polynomial
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Polynomial

Top of Stack (X)

——————————— >
A =-===-=-- >
B ------ >
C =-====-- >
D =------ >

Upper Limit - -»
Lower Limit - =»

POLYNOMIAL
GENERATION

Fx)=AX + B + Cx + D

F - -

Top of Stack (F(x))

The polynomial function provides a
simple third order expansion from the
input value (X) with user definable

factors.

F(X)=AX3+BX2+C.X+D

The result is held between the upper
and lower limits.

The top stack value is replaced by its
polynomial value.

Functions
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Polynomial

A value B value C value

Polunomial Function
Identif ier
Description Polynomial function

F(x) = x™3 = b.B + x"2 = 0.9

Limits Max 1.H88HE+18 Min —-1.APHBE+1A
E3C—exit S A

Upper’Limit Lower Limit

A value

X cubed scale factor.
B value

X squared scale factor.
C value

X scale factor.
D value

Constant offset value.
Upper Limit

Maximum value for F(X).
Lower Limit
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Minimum value for F(X).

D value

Functions
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Scale / Limit

Top of Stack (X) |[F---------- > I - -»| Top of Stack (F(X))
SCALE and LIMIT
M- > FUNCTION
C -=-=-=-=-= >

Fx)=M*x + C

Upper Limit - =»
Lower Limit - -»

Scale and Limit

The scale and limit function provides a
simple first order expansion from the
input value (X) with user definable
factors, limited between an upper and
lower limit.

F(x) = M*X + C

The result is held between the upper
and lower limits.

The top stack value is replaced by its
scaled value.
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Scale / Limit

M value C value

Scale Limit Function
Identif ier
Description Scale function

Fix) = x = 1.988608068 + ©.8

Limits Max 1.8BHBBE+18 Min —-1.H88PE+1A
EsC—exit ——MM —M MMM .

Upper’Limit Lower Limit

M value

X scale factor.
C value

Constant offset value.
Upper Limit

Maximum value for F(X).
Lower Limit

Minimum value for F(X).
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Log / Antilog

Functions

Top of Stack (X)

——————————— >
A =—====-= >
B ------ >

Upper Limit - ->
Lower Limit = =»

LOG (ANTILOG)
FUNCTION

F(x) = A Log,(BX)
or

F(x) = A 108X

F - —>

Top of Stack (F(x))

Log / Antilog
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The log and antilog functions provide

the log and antilog (base 10) of the
input value on top of the stack.

The top stack value is replaced by the
function result.
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Log / Antilog

LoglB Function
Identif ier
Description ALoglA function

Fix) = 1.08088888 = AloglB( A.1890808H8 = x )
L I o I e —

X Scale Factor
Result Scdle Factor

LoglB Function
Identif ier
Description LoglA function

Fix) = 10.9880BBA = LoglHA( 1.AB60EBBE = x )

Limit Max 1.H8HBE+3A Min 1.H8HBE-3A8
E3C—exit ]

Upper Limit Lower Limit

X Scale Factor
Scale Factor for the input (X) value.

Result Scale Factor
Scale Factor for the result.

Upper Limit
Maximum value for F(X).

Lower Limit
Minimum value for F(X).
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Functions

Lag Filter Function

Top of Stack (X) f-=-==-=-=-=-=-=-=----- > . Upper Limit I - -» Top of Stack (Lag(x))
-

Attack rate const - -»

Decay rate const - -»
Upper Limit - —> :
- Lower Limit
Lower Limit - —> :
Lag Filter Function The result is held between the upper

The lag filter provides a simple slew- and lower limits.

rate limiting filter which is useful for The top stack value is replaced by its
fade-in and fade-out effects. filtered value.

The filter function is defined as:
YN = YNt KXN - YNa)
Where

XN = new input value

YN = new output value

Y n.1 = last frame’s output value

K = Attack const If X > Yn.1
K = Decay const If X < Yn-1
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Functions

Lag Filter Function

Attack constant Decay constant

Lag Filter Function
Identifier
Description Lag filter function

Rate Attack 1.680BBBB8 Decay 1.6080686688
Limits Max 1.6PB80H8A Min 8.8
ESC-exit S

Upper’Limit Lower Limit

Attack constant
Filter attack rate constant.

Decay constant
Filter decay rate constant.

Upper Limit
Maximum limit value for filter
accumulation to prevent saturation of
integrators.

Lower Limit

Minimum limit value for filter
accumulation to prevent saturation of
integrators.
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Adder/Subtractor/Multiplier

SUBTRACT

X-Y

Top of Stack (X) [ = -» Function F(x.y) I - - Top of Stack (X+Y)
) F=->
ADD
X+Y
Top of Stack (();; = Function Fexy) ([ 1 Top of Stack (X-Y)
F ==

Top of Stack (X)

= -

A9)

= -

Function F(x,y)
MULTIPLY

X*Y

- =

Top of Stack (X*Y)

Adder/ Subtracter/ Multiplier

The basic math functions provide

simple addition, subtraction, or

multiplication of two input variables.
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Adder/Subtractor/Multiplier

These functions have no configurable
parameters.
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Upper Limit - -»

Lower Limit - -»

F(x) =X /Y ifinverse off
=Y /X if inverse on

F(x) held between Upper and
Lower Limits

Topof Stack (X) |------------- > I - - -»{ Top of Stack (F(x))
() F-=-mmmm - > DIVIDER
Inverse - - - - >

Divider

This basic math function provides a
simple division of two input variables.
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Divider

Inverse

Divide Function
Identif ier
Description Divide function

Divide X=top X -~ ¥
Upper Linit 1.B8HBE+89
Lower Limit —1 . BBRBE+89
ESC—exit —

Upper'Limit Lower Limit

Inverse
Inverts normal division of X by Y, i.e.
F(X,Y) = X/Y else F(X,Y) = Y/X,
where X is top of stack, and Y is
second on stack.

Upper Limit
Maximum value for F(X).

Lower Limit

Minimum value for F(X).
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Random Number

Top of Stack (X) |----------- >
M ------ >
C ------ >

RANDOM FUNCTION

F(x)=Mx* + C

r = Random(0->1)

F - >

Top of Stack (F(x))

Random Number
Provides a simple random number

addition or multiply factor for the top

stack value. The random number is
limited between upper and lower

limits, and is added to the input value.

A multiply flag allows the random
number to be used as a scale factor
the input value.

for
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Random Number

Multiply

Random Hunber Function
Identif ier

Description Random Humber function

Input 3cale X + Random
Random Max 1.88888HH8 Hin 6.8
EsC-exit — —MMM

Random Maximum Random Minimum

Multiply
Controls whether the random number
is added to the input value or
multiplied by the input value. If set to
“*” then F(X) = Random Number * X,
otherwise F(X) = Random Number +
X.

Random Maximum
Maximum random number value.

Random Minimum
Minimum random number value.
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Comparator / MaxMin

Functions

v)

Max / Min Flag - -»

F(x) = x if x >y and flag = maximum
=y ify >xand flag = maximum

Topof Stack (X) f=----=--------- > L - - > Top of Stack (F(X))
COMPARATOR
Threshold - - - - >
F(x) = Value(Greater), x > Threshold
Value (Greater) - -»] =Value(Lower), x <=Threshold
Value (Lower) = -»
Topof Stack (X) f----=--------- > L - - > Top of Stack (F(X))
______________ > MINMAX

Comparator and MaxMin

The comparator function provides a
simple comparison of the top stack
input with a set threshold. The top
stack element is then replaced by a
value dependent on the threshold
comparison.

The maxmin function compares the
top two values of the stack and returns
either the maximum or the minimum,
depending on the flag value.
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Comparator / MaxMin

Threshold

Comparator Function
Identif ier

Description Compare function

Threshold A .5888AAAA
Value (3] 1 . A8ABABAA
Value (<£=) o . B
ESC—exit -

Greater Value Lower Value

MaxMin Function
Identifier F= MaxiMin(x,uy)
Description MaxMin function

Select Maximum

Ezsc—exit —

Threshold
Threshold for input value comparison.

Greater Value
Output value when input greater than

threshold.

Lower value
Output value when input less than or
equal to threshold.

Flag

If the flag is set to Maximum, the
MaxMin function returns the greater
of Xand Y.

If the flag is set to Minimum, the
MaxMin function returns the lesser of
Xand.
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Switch

Threshold - - - - = >
SO0r<=ceew- > SWITCH - - - - Top of Stack (F(X))
Top of Stack (X) [-----=-=--------3 >

() |---- - ----- = F(x) =Y *Scale,x > Threshold
) F----FxK t----- > =Z*Scale, x <=Threshold

Switch

The switch is similar to the
comparator, except that it takes its
outputs from the Y and Z values (the
second and third values on the stack)
instead from fixed fields.
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Switch

> 0or <=

Suwitch Function
Identir ier
Description Suwitch function

Threshold > ©.5888886868
X> Th F=¥= 1.88888888
X<=Th F=£= 1.88888888
Ezsc-exit —M

Y Scale Threshold
Factor

Z Stale
Factor

Threshold
Threshold for input value comparison.

Y Scale Factor
Scale factor for the Y value.

Z Scale Factor
Scale factor for the Z value.

> 0or <=
If this field is >, then the function
value will be Y times the Y scale
factor if X is greater than the
threshold, otherwise it will be Z times
the Z scale factor.

If this field is <=, then the function
value will be Y times the Y scale
factor if X is less than or equal to the
threshold, otherwise it will be Z times
the Z scale factor.
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Functions

Function Group

Function list acts like a

FUNCTION LIST reverse polish notation

calculator. Each function

Top of Stack (09 in the list pops one, two,

Op of Stacl B - _ or three variables from

) F - Function F(x.y) - the stack, and replaces

2) with a result. The next

function acts upon the
resulting stack.

Top of Stack (X)

Top of Stack (X)
(Y]

Top of Stack (X)

Top of Stack (X -
Op of Stack () ) Function F(x,y) || --- Top of Stack (F(x.y.2))

Function Group

The function group provides a
mechanism for producing more
complicated functions based on the
existing simple functions. The group is
a list of functions that act upon the
eight element deep stack. Each
function operates on the top stack
elements, then passes its resulting
stack on to the next function. The
order of operation is that of the
function list with the top function
acting on the stack first.
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Functions

Function Group

List of Functions

Tab .eX Table lookup function
Suwap Swap top stack values
Polunomiall Polunomial function
Fix,y) = x + y Add function

The function group list has no
configurable parameters.
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Swap / Duplicate

Top of Stack (X)

= -

)

Function F(x,y)
DUPLICATE

X

F - -

Top of Stack (X)

*x)

A9)

Top of Stack (X)

F = -

™

F - >

Function F(x,y)
SWAP

X<->Y

F - -

Top of Stack (Y)

F - >

X)

Swap / Duplicate

The swap and duplicate functions are
only available inside of a function
group. They provide simple stack
manipulation, for duplicating the top
stack element, or for swapping the top

two elements.
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Swap / Duplicate

These functions have no configurable
parameters.
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Sound Files

Sound Files
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Sound Files

Sound File

File header

8 Bit mu-law
sound samples

i

% ,,//%

Sound File

A sound file contains a recorded sound
which can be played by the Replay
Sound signal. The sound can be
recorded by the Record Sound signal
or the Record Highway feeder.

Sounds which have no dynamically
varying elements (except for overall
volume level), are best handled as
fixed off-line recorded sound
segments stored in sound files. (E.g.
Missile launch)
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Sound File

Filename

File Index

Sound_File
Identif ier
Filenane
File Index

Ho =es

Begin Posn
End Posn
Limit Posn
File

Sample Rate
Ezc—exit Fi-meau

Valid
8868

Sound Files

Start Position

Flay
Loop
Stazrt
Dzlay
Format

Format

Continuous Mode

Play All Mode
File Valid Flag
Sample Rate Continuous fode
Filename
Sound file name.
File Index
File index number, used for indexing
into a group of files (only valid when
the file has been installed in a file
group).
Play All Mode

Mode control flag, if set On forces the
sound file to be played in its entirety,
if Off the file will stop playing when
the trigger switches off, if this occurs
before the file has completed.
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Delay Time

Start Position

End Position

Limit Position

Hormal

Once

Hormal
8.8

Delay Time
Random Start
Mode

If this flag is On, the sound file will be
repeated continuously while the
trigger is in the On state. When the
trigger changes to Off, the sound will
cease playing. If the play all flag is set
then the sound file will play to
completion.

When in continuous mode the delay
time provides a space (in seconds)
between restarting the play of the
sound file.

Start position for replay, allows the
sound to be trimmed at the front.
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Sound Files

Sound File

End Position
End position for replay, allows the
trailing end of a recording to be
trimmed.

Limit Position
Last sample in sound file, defines
maximum value of start or end
position values.

Random Start Mode
This field can either be set to
"Random" or "Normal" If set to
"Normal", the Play Sound signal will
begin playing at the beginning of the
file, or at the begin offset. If set to
Random, the Play Sound signal will
have a counter running, and will start
the sound at the counter position when
the sound is triggered.

Sample Rate
Indicates the number of sound samples
per second in the sound file.
Format
Indicates the format of the sound file.
1lis an AU file and 256 is an ASD file.
File Valid Flag

Indicates whether the sound file exists
and is a valid format.
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Sound Files

Recorder Panel

Clear
zave As
zave zection To

Recorder
Hode
PausesRun

Pause

Record mode fmalogIn
Chammel In 1
Gain In 1. 88888888
Posn Begin H
Fosn End a
Fosn Limit 8

Signal Level a.a

File mode
File Hame
ESC—exit

The recorder panel is used to record sounds into sounc
files “off-line” for playback during model execution.
Sounds can be recorded either directly from an analog
input or from a channel highway (meaning the input
sound can be filtered or modified by a model.) It also
allows a sound file to be “cropped”, eliminating the need
for precise timing control over the starting and stopping
the recording.

Sounds cannot be recorded during normal model
execution with this panel. That can be done with the
Record Objects which come with the record/playback
software.

In order to play back sounds from the Recorder Panel,
the “Output” object must be in the feeders list. (See the
“Analog Out” feeder object.).
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Flay Once

Length =sec

168 . AnBABAA
Out 1
out 1.88888888

To get to the recorder panel, hit F2 from the Soundfile
object. In addition to the record panel, you can clear the
sound file with the “Clear” option, or save the section of
the soundfile between “Begin Posn” and “End Posn” to
a new soundfile, thus cropping the ends off of the file.

Mode

This can be set to playing, recording, or idle.
Hitting the '+’ key toggles between playing and
idle, while hitting the ‘-’ key toggles between
recording and idling.

Pause/Run

Pauses the playback or recording.

Play
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Recorder Panel

This can be set to Once or Continuous. If set to
Once, the sound playing back will stop at the
end of the file during playback from this panel.
If set to continuous, the sound will repeat from
the beginning when the end of the file is
reached.

Recording always stops at the end of the file.

Record Mode

If this is set to Analogln, the recorded sound

Posn Limit

Sound Files

After the sound is recorded, these numbers can
be changed to cut off some portion of the
beginning and the end of the sound file. Once
the desired cropping is achieved, you can use
the “save section to” option in the sound file sub
menu to save the cropped sound to its own file

The maximum position that the Posn End
can be adjusted to. This is the number of
sound samples in the sound file.

comes from the channel specified in channel in'SignaI Level

If it is set to Highway, the recorded sound is
taken from the sound highway specified by
channel in. For recording from the highway,
some model must be set up so that sound is
being played on the highway.

Length sec

File Mode

Gives the maximum length of the sound file, in File Posn
seconds. The mode will automatically switch
from record to idle when the recorded sound
reaches this length.

Channel In

Max

Specifies the analog input or highway input that
is being recorded.

Channel Out

Specifies the Analog output that the sound is
played back to.

File Name

Gain In
Specifies the input gain for the sound being
recorded. Note that if you are recording from a
microphone or low level audio signal, it's
itsnecessary to set the preamplifier gain in the
model configuration window as well

Gain Out

Specifies the output gain during sound
playback.

Posn Begin, Posn End

Specifies the starting and ending position for
the sound playback, in sound samples. Right
after recording, the begin position will be zero
and the end position will be proportional to the
length of the sound.
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During recording, this field indicates the
strength of the signal being recorded.

Indicates whether the file is playing, recording,
or idle.

Indicated the current position in the file

Indicates the maximum position in the file. This
number is equal to the length, in seconds, times
the sample rate.

Indicates the name of the sound file being used.

Page 358



Sound Files

Sound File Group

Sound File Group List
Index Sound File Element
0
2
3
4
12 SOUNDFILE
15
18 for Index 12
23
25
34 SOUNDFILE

for Index 34

Sound File Group

The sound file group provides an
indexed directory of sound files. The
index is a 16 bit integer which is user
definable and unique to the individual
sound group. When used with any
sound replay object it allows the host
computer to dynamically select files
for replay from a predefined set. (e.g.
selecting high speed or low speed
gunfire, or different airport facility
ATIS messages.)
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Sound File Group

Sound Files

Bleed_Air_ Right
Bleed Air_ Left

APU_Fire

Eng Fire Right
Eng Fire Left

HF_Cormm

Engine_Right
Engine_Left
Hode_4 Repluy
Fligh' Controls
Flt_Comp_Hot

Altitnde
Bingo
Fuel low

Caution_Warning

. Ossounds8h .
. Ossounds8h .
. Ossounds8h .
. Ossounds8h .
. ssEounds8N .
. Ossounds8h .
. Ossowrds8h .
. OssoundsEh .
. Ossounds8h .
. OssEounds8h .
. Ossounds8h .
. Ovaounds8h .
. Csounds8h .
. OAsounds8h .
. Ossounds8h .

Bleed_Air_ Right
Bleed Air_ Left
APU_Fire

Eng Fire Right
Eng _Fire_ Left

endFile
EndFile
EndFile
EndFile
EndFile

Index:
Index:
Index:
Index:
Index:

HF_Cormm

Engine_Right
Engine_Left
Hode_4 Repluy
Flight Controls 3ndFile Index:

EndFile Index:
EndFile Index:
EndFile Index:
EndFile Index’

JSssoundsBN .

F1 Key

File Indexes

Bleed_nAir_ Right

Endfile Index:
EndFile Index:
Bingo EndFile Index:
Fozi low EndFile Index:
Caution Warning 3ndFile Index:
Bleed Air Right SndFile Index:

Flt_Comp_Hot
Altitude

(ol S RS I B e Y

Filenames

File Identifiers

File Identifiers
Object name identifiers for each sound

file.

Filenames
Pathname and filename for each sound
file in the group.

File Indexes

List of file indexes used to fetch
correct sound file from group. The
indexes need to be unique to the group.

NOTE: The file indexes page is
displayed by toggling the page format
with the F1 key.
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System Configuration
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Configuration Files

What is a Configuration file?

Saving System Configuration Files

Using the Configuration file

There are two conceptual levels at which the user defines the application-specific
features of the ASTi DACS.

One of these pertains to the actual cues generated, and their routing to the various
user microphones and speakers. This level, in principle, is a function of the
platform being simulated, the specific tank, aircraft, or submarine etc. This is
referred to as the overall "Custom Model". It is comprised of several individual
"models" running on each DSP.

The other level of customization, being addressed in this chapter, is related to the
system installation, such as the Host Ethernet interface, or the model iteration rate.
This area of user-specific configuration is termed the "System Configuration" and
is modified using special "System Configuration Commands". These
configuration details are, in general, not a direct function of the platform being
simulated.

The System Configuration File is an ASCII text file containing system wide
configuration commands which are used to set ModelBuilder’s internal variables

Within Model Builder the user is able to make changes to these System
Configuration files on the relevant interactive pages, as described in the following
sections of this chapter, and observe the results immediately, as with changes to
the custom model. However, in order to save changes to System Configuration
files, the user cannot just save the relevant page changes, but must edit the System
Configuration file using System Configuration Commands. The list of System
Configuration Commands and their associated syntax, is listed at the end of this
chapter. The various pages that present System Configuration data are discussed
in the next sections

The ModelBuilder can be configured to your system requirements using a
configuration file. This is an ASCII text file containing system wide configuration
commands which are used to set ModelBuilder's internal variables
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When ModelBuilder is initiated using the MB command, an additional parameter
may be appended to the command line to define the configuration file to be used
during initialization.

If no parameter is specified, ModelBuilder uses the configuration file
DEFAULT.CFG.

An example configuration file is shown below

Configuration file commands
Each command consists of a single line of ASCII text of the form
[Command] = [parameter]

The command line parser is case insensitive, and the square brackets [_] are not
part of the command line.

The semi-colon can be used on a line to place comments against commands. All
characters after theare ignored by the command parser.

Sample Configuration File

Modell = engines.mdl

Model2 = comms.mdl

Number_DSPs =2

Sound_directory = ..\sounds22\
Ethernet:Local_Raw = 00-00-00-00-00-01
Ethernet:Raw_Source = 00-00-00-00-00-02

It should be noted that all configuration files have a.CFG suffix
The configuration file can be used to specify:

e The Ethernet address and mode parameters.

* The DIS address and mode parameters.

» The Voicenet address and mode parameters.

* The sound models to be loaded automatically.

* The default directory where the soundfiles are stored.

e The number of DSPs in the system.

e The user registration key code.
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System Configuration Pages

The pages listed below are those in which the user is given access to the system
configuration parameters.

Model Timing Window

Ethernet D.I1.S. Protocol Window

Ethernet Control Window

Ethernet Status Window

Model Configuration Window *

The commands and readouts for these pages are dealt with individually, page by
page in the following sections.

* Note: This is the only instance where system configuration parameters are
presented on a custom model. The model configuration window is described in
detail in the menus section at the beginning of this manual.
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Sound Model Configuration file commands

Model

Command StringMODEL[N] = <path><filename>

Where N]=Model number. Maximum value is equal to the number of DSP cards
in the DACS

And where <path> = Standard DOS convention
And <filename> = Standard 8 character DOS convention

The Model line allows you to define the directory in which all sound models are
stored.

The default: values are:-
Modell = untitled.mdl
Model2 = untitled.mdl
Model3 = untitled.mdl
Model4 = untitled.mdl

Notes: Note that a path must be specified for each Inode

DSPGain

This command sets the pre-amp gain for individual DSP Input Channels.
Command StringDSP<integer#>GAIN<channel #>=<Decimal Number>

Where < integer#> = index number of the DSP card being set (Card 1 through 8)
and,

Where < channel#> = channel number (1 through 8) of DSP for which the gain is
being set. (i.e. each DSP card contains eight input/output audio channels.) and,

where <Decimal Number>¥YY Decimal number in range 1 thru 1000 that
represents the selected gain.

When no DSP card number is specified then the gain applies to all DSP cards in
the DACS. Similarly, when no channel number is specified the gain value applies
to all eight channels.

E.g.1.DSPGAIN=10sets all pre-amp gains to 10 for all channels on all DSPs

E.g.2.DSP2GAIN=10sets all pre-amp gains on DSP card # 2 to 10 for all
channels on all DSPs

E.g. DSP1GAIN3=50
DSP1GAIN4=50
sets pre-amp gains to 50 for channels 3 and 4 on DSP1
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Default value iDSPGAIN=1

Model_Rate
Command StringMlODEL_RATE = <Decimal Number>

Where <Decimal Number>¥YY Decimal number that represents the selected
iteration rate for the model in Hz ranging from 1 to 100 Hz

Default value iSMODEL_RATE =24.

Sound_Directory
Command StringSOUND_DIRECTORY = <Path>
Where <Path> = path to directory in which all soundfile are stored.
Default value is no path. i.e. current directory.

Where different models need different values then the model number should be
appended to the command string. e.g.

Format: Sound_Directoryl = [path]
Sound_Directory2 = [path]
Sound_Directory3 = [path]
Sound_Directory4 = [path]

Number_DSPs
Command stringNUMBER_DSP =<Decimal Number>
Where <Decimal Number> ¥ Decimal number. Allowable values 0 through 6.

The Number _DSPs command defines the number of DSPs present in the
hardware configuration. This configuration command is used to disable error
messages from non-existent DSPs, and to prevent the system error code sent back
to the host from detecting a non-existent DSP.

Default value; Number_DSP =4

Notes: To run ModelBuilder stand-alone on a PC rather than the target hardware,
use Number_DSP = 0. Model Builder generates DSP interrupts from the PC
timers instead of the DSPs.

Master DSP
Command StringMASTER_DSP =<Decimal Number>
Where <Decimal Number>¥ Decimal number. Allowable values 0 through 6.
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PreLoad

Sound_Extension

System Configuration

Sets the master DSP for multiple DSPs chained together via their communication
ports.

Default value MASTER_DSP =0
Note: Value of zero disables Master DSP communication

Command String; SLAVE_DSP =<Decimal Number> [, <Decimal Number>]
Where <Decimal Number>¥ Decimal number. Allowable values 0 through 6.

Sets the slave DSP or DSPs for multiple DSPs chained together via their
communication ports. In most cases, only three DSP cards can be linked, with one
master and two slaves.

Default: SLAVE_DSP =0

Command StringPRELOAD= <Decimal Number>

Where <Decimal Number>¥YYYY Decimal number. Allowable values 0
through 32000.

Sets the number of 512 byte sectors of a sound file that are preloaded into the disk
cache. One second of a 16 kHz sampled sound file occupies 32 sectors of disk
space.

Default: value isPRELOAD=1000

Command StringSOUND_EXTENSION= <File Extension>
Where <File Extension> ;:AAA DOS file extension type.
Allowable values :

.asd= ASTi sound files

.au = SUN sound files

.snd= NEXT sound files

Default setting is SOUND_EXTENSION= .asd
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Al_Address

DI_Address

System Configuration

Command Stringl. INKED_HIGHWAY= <Mode>
Where <Mode> ©ON or OFF

In the Linked Highway mode the models in the separate DSPs are all connected
for the purpose of communicating data streams. Since this mode adds a significant
processing burden it is only used when necessary.

Default settingLINKED_HIGHWAY=0OFF

Command StringAl_ ADDRESS=<Hexadecimal Number> [,<Hexadecimal
Number>]

Where <Hexadecimal Number>Yey'Y Decimal number 100 through 3FF

The worddefaultmay also be substituted instead of the hexidecimal number. It is
recommended that this form be used in case the addresses of the card(s) change.

This command enables operation of up to two Al cards in the DACS. Hence, two
fields are provided in the command line, one for each card in the system.

Example:Al_ADDRESS = Default
will set card one to the address $208.

Example:Al_ADDRESS = Default, Default
will set card one to the address $208 and card two to the address $108.

If the command is not included, Model Builder will not look for an Al card. If the
line is included and there is a problem with the board or the board is not installed
an error message will appear in the Model Builder application software.

Command StringDl_ADDRESS=<Hexadecimal Number> [,<Hexadecimal
Number>]

Where <Hexadecimal Number>¥YY Decimal number 100 through 3FF. The
word defaultmay be substituted instead of the hexidecimal number. It is
recommended that this form be used in case the addresses of the card(s) change.

This command enables operation of up to two DI cards or the DI section of up to
two DI/DO cards in the DACS. Hence, two fields are provided in the command
line, one for each card in the system.

Example:DI_ADDRESS = Default
will set card one to address to $200.
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Example:DI_ADDRESS = Default, Default
will set card one to address $200 and card two to address $100.

Example: DI_ADDRESS = Default
DO_ADDRESS = Default
will enable the DI and DO section on one DI/DO card in the DACS.

Example: DI_ADDRESS = Default, Default
DO_ADDRESS = Default, Default
will enable the DI and DO section on two DI/DO cards in the DACS.

If the command is not included, Model Builder will not look for a DI card. If the
line is included and there is a problem with the board or the board is not installed
an error message will appear in the Model Builder application software.

DO_Address

Command StringDO_ADDRESS =<Hexadecimal Number> [,<Hexadecimal
Number>]

Where <Hexadecimal Number>¥YY Decimal number 100 through 3FF. The
word defaultmay be substituted instead of the hexidecimal number. It is
recommended that this form be used in case the addresses of the card(s) change.

This command enables operation of the DO section of up to two DI/DO cards in
the DACS. Hence, two fields are provided in the command line, one for each card
in the system. This command should be used in conjunction with the command
DI_ADDRESS =to enable both the DI and DO sections on the DI/DO cards
installed in the DACS.

Example: DI_ADDRESS = Default
DO_ADDRESS = Default

will enable the DI and DO section on one DI/DO card in the DACS and set the
card address to $200.

Example: DI_ADDRESS = Default, Default
DO_ADDRESS = Default, Default

will enable the DI and DO section on two DI/DO cards in the DACS and set card
one to address $200, card two to address $100.

If the command is not included, Model Builder will not look for a DI/DO card. If
the line is included and there is a problem with the board or the board is not
installed an error message will appear in the Model Builder application software.
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Byte Order

Global_Dsp

CODEC_Sync

Maintenance_Page

System Configuration

The following commands are not for general customer use. They should only be
used with the oversight of an ASTi engineer. The effects of these commands are
not guaranteed, and may change without notice.

This command is not for general customer use.
Command StringBYTE_ORDER = <Type>
Where <Type> £ITTLE_ENDIAN orBIG_ENDIAN

This provides the start-up default for the input objects, which defines the byte
order of the incoming host data alhof the available interfaces. Little_Endian is
used by Intel based equipment which has the least significant byte of a word at the
lower address, Big_Endian is the Motorola form with the most significant byte at
the lower address.

The default setting isSBYTE_ORDER = LITTLE_ENDIAN

This command is not for general customer use.
Command StringGlobal_Dsp =<number>

Where <number> is an integer from 1 to 5 indicating the number of cards on the
global DSP bus.

This command is not for general customer use.
Command StringCODEC_Sync =<state>
Where <state> i®©N or OFF.

Forces the CODECs of the cards on the Global DSP bus to take their CODEC
clock from the global bus. This command would only be s&RB under the
direction of an ASTi engineer, otherwise this command should not be used.

Default settingCODEC_Sync = ON

This command is not for general customer use.
Command StringMaintenance_Page =state>
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Where <state> i©N or OFF.

Causes an extra “maintenance page” to appear in the main menu, for help with
trouble shooting. No information appears on the maintenance page which does not
appear elsewhere - it is merely gathered in one place.
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Ethernet Configurations

Ethernet Configuration Commands
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Overview of Ethernet Header Conventions and Message Passing

Introduction

First Header

Second Header

Third Header

Fourth Header

Before proceeding to the detailed explanations of the System Configuration pages
which relate to the use of Ethernet, a brief overview of some basic Ethernet
concepts is in order to give the less familiar reader some kind of context for the
various configuration options. This overview only touches upon those protocols
of relevance to the user of the DACS in a training environment and ignores most
of the complexity and detail that underlies the use of Ethernet for networking. The
actual data transmitted in an Ethernet packet is preceded by the following
(possible) sequential header data.

Ethernet Header - 14 bytes of data. Source and Destination Physical Addresses
(6 bytes each), Type, or Length (2 bytes).

I.P. Header - 20 bytes. Contains Source and Destination I/P Addresses.

UDP Header - 8 bytes. Contains Receiver and Transmitter port Addresses.

DIS PDU See current DIS standards.

The hierarchy of Ethernet protocols can be regarded as the layered series of
communication options as shown in the diagram on the next page.
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DIS sits below the
UDP message protocol

DIS DIS

UbDP UDP

IP P
Ethernet Ethernet

Hierarchy for Ethernet Message Protocols

The Ethernet Header

This is primarily of significance in raw mode when there is no alternative to use
of the basic Physical Addresses.

The Physical Addresses are unique to every Ethernet card sold and are not user
reprogrammable.

The Ethernet Header contains the following 14 bytes of data:

Destination field =6 bytes hexadecimal XX-XX-XX-XX-XX-XX. This is the
Physical Address of the device to which the packet is to be routed. Broadcast
mode is designated by FF-FF-FF-FF-FF-FF.

Multicast mode is designated by 01-XX-XX-XX-XX-XX

Source field = 6 bytes hexadecimal XX-XX-XX-XX-XX-XX. This is the Physical
Address of the device originating the packet. This address will change if a packet
is routed via other intermediate devices.

Length/Type Field = 2 bytes hexadecimal= XX-XX. Type of packet protocol
being used. E.g. Raw or (08-00) for I/P mode.

On 802.3 networks this is a length field containing the number of bytes in the
packet.
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If Raw mode is used, then everything in the packet after the first 14 bytes is data,
including the areas discussed below as I/P.and UDP headers. Even in the Raw
mode the device can filter the incoming Ethernet packet by the transmitter source
physical address.

The I/P Header

The next 20 bytes are the I/P header information.

The I/P Source Address is usually used to supercede the Physical Address of the
workstation on the net. This allows the station to retain an address that is
independent of the Ethernet card that is being used to connect to the network.

The fourth and fifth word of the header, respectively are the Source and
Destination I/P Addresses These are 32 bit addresses with the decimal field
configuration: YYY.YYY.YYY.YYY. where each field must be in the range O
through 255

The Destination Address is a standard 32 bit IP address that contains the
information to uniquely identify the network and a specific host on that network.

Although an IP address contains a network part and a host part, the format of these
parts is not the same for every IP address. The three main classes of address are
A, B, and C. In a class A network the first 8 bits of the 32 bit word identify the
network and the remaining 24 bits identify the specific host within that network.
For class B it is 16 bits and 16 bits respectively, and for class C, the first 24 bits
are used to designate the network, with the remaining 8 bits used for the host
address.

UDP Header

The User Datagram Protocol gives application programs direct access to a
datagram. This allows applications to exchange messages over the network with
a minimum of protocol overhead.

The UDP header contains two consecutive 16 bit fields within the first 32 bit word
that define the Source (transmitter) port and Destination (receiver) port
respectively. The format of these is decimal YYYY.
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These port addresses denote the software application or “service” within the
device which is the source of, or the destination for, the data packet.

For instance, the user may wish to assign multiple receiver port (RX) identities to
various “Models” within the same DACS in order to provide different aural cue
or communications models for multiple simulation entities. When Model Builder
attaches model parameters to fields within the Ethernet packet, the data is
configured to a specific receiver port address from 1 to 8. (RX1-RX8) each with
a unigue port address.

Similarly, within a given simulation exercise the simulators will usually all share

a common IP. RX port address or “service”. For example the I/ITSEC '95 DIS
UDP Port address was 6995. This means that any device participating in the DIS
demonstrations will assign the Destination Address of 6995 to any data that is
being broadcast to other participants in the demonstration. Similarly, the
simulators will filter all external data upon that port address when importing
Ethernet packets into their own application.

Model Builder allows the DACS user to specify up to eight receiver (Rx) port
addresses; RX1 thru RX8 with addresses of 10,000 through 10,007 respectively.
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Ethernet Control Window

TX Destination Local IP Track Host Mode
IP Addggss Address Incoming Address Filter RX Packet C
Port ID Protocol _ acket Count
Colim® Ethernet Run State Lo%é (IthyS|caI Address Filter Mode
TX Length ress RX Failure Counter

Ethernet Contyo. Wivdow —————_— —— — —————————
Ethernet Etats © Bun | Protocol:IP only
Local Address 1P: B.0.8. PAA—AR-CA-C5-BA-95

Subnet Mask Ir:
TX Destination IP:

Pkt Bute Order
Big_Endian
Big_Endian
B'g_Endian
b.g_Endian
Fig Endian
Big Endian
Big_Endian
Big_Endian

Byte Order
Big Endian
E. rorCode at :

Filter :Oun Address+Broadcast
FHB—B8-B0- 38-B8-B8 Track_Source

Fort Etlernet Source FailR Pkt=:Chk TimelOuts
188688 :188
1A8A1 :188
18812 4 - 188
10863 1188
1686\ HINLE -
18885 b I
18886 18k
1A8AA7 1188

il

="
L]

Fort \ Tupe Div Pki=
18868 ==y il BABA
Erro :

= I A I =@

|
=%

Image File

UNP packets rx: BBABA tx: BRAA RAlW packets r3. HAAA tx: BABAA
F¥X Good Pkt Count: BBBIBBHA T¥ Good Pyt Count: BBBBBBHA
L- EBEC-exit

TX/RX Byte Order Error Code TX Packet Count
Transmitter Image File Name

Ethernet Run State

Protocol

Local IP Address

Local Physical Address

TX Destination

TX Transmission Rate PA Address

RX Header (Offset)

TX Header (Offset) TX Type Code (Raw Only)
TX Error Code Location

Incoming Address Filter
This field can be toggled betweRnn This field can be toggles between
andFreeze different optionsOwn_Address/
Own_Address+Broadcast/
Multicast/All Multicast/

This indicates which Ethernet protocol .
Promiscuous

is in use. It toggles betwedn only,
Raw, andIP+RAW. Raw mode is a Transmitter Destination -IP Address

legacy for backwards compatibility to This is the address of the device to
older versions of model builder, and which the transmitter packet will be
should not be used in new systems. addressed.

Transmitter Destination- Physical Address
This is the IP address of the local This is the physical address of the
device. device to which the transmitter packet

will be addressed
This is the PA address of the DACS.
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Ethernet Control Window

Transmitter ID-Track Host Mode
When in Track Host Mode the Model
Builder software automatically enters
the IP address of the source device as
the Transmitter Destination Address.

Port ID
This column shows the port addresses
from 1 to 8 within the own-device.

RX(N) Byte Order
This column indicates the mode of the
header information

RX(N) Header Offset
The offset position (in bytes) in the
received header, from which the
header/data commences (in excess of
the standard 14 bytes).

RX(N) Port Address
The IP address assigned to this port
within the own-device.

RX(N) Ethernet Source
The Physical Address assigned to this
port.

RX(N) Fail Counter
The number of frame cycles that must
elapse without a packet being received
to trigger an error message.

RX Packet Count
The number of packets received.

Time-out Count Check
The number of frames elapsed on the
time-out counter since the last packet.

RX Failure Counter
The number of frames elapsed on the
time-out counter since the last packet.

TX Byte Order
This column indicates the mode of the
header information (Little_Endian/
Big_Endian) for the packet
transmitted to the host.

TX Header Offset
The offset position (in bytes) in the
transmitted header, from which the
header/data commence