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INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH SIMPHONICS
PRODUCTS. NO LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY
INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS PROVIDED IN
SIMPHONICS’ TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, SIMPHONICS
ASSUMES NO LIABILITY WHATSOEVER, AND SIMPHONICS DISCLAIMS ANY EXPRESS OR
IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF SIMPHONICS PRODUCTS INCLUDING
LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE,
MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER
INTELLECTUAL PROPERTY RIGHT. SIMPHONICS PRODUCTS ARE NOT INTENDED FOR USE IN
MEDICAL, LIFE SAVING, OR LIFE SUSTAINING APPLICATIONS.

SimPhonics Incorporated may have patents or pending patent applications, trademarks, copyrights, or
other intellectual property rights that relate to the presented subject matter. The furnishing of documents
and other materials and information does not provide any license, express or implied, by estoppel or
otherwise, to any such patents, trademarks, copyrights, or other intellectual property rights. SimPhonics
may make changes to specifications and product descriptions at any time, without notice. Users must not
rely on the absence or characteristics of any instructions marked “reserved” or “undefined.” SimPhonics
reserves these for future definition and shall have no responsibility whatsoever for conflicts or
incompatibilities arising from future changes to them. SimPhonics SMx systems may contain design
defects or errors known as errata, which may cause the product to deviate from published specifications.
Current characterized errata are available on request. Contact SimPhonics to obtain the latest
specifications before placing any product order.

SimPhonics, Inc. Page 2 of 37




V+ Text-to-Speech 1/0 Device User Manual, V2.1
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1.5 The Text-to-Speech device is now only available March 6, 2003
as an 8 channel device. Removed all references to
4-channel device.

1.6 Added additional script command “say port float” May 28, 2003

1.7 Corrected miscellaneous typos; updated images; August 29,
re-released document 2003

2.0 Modified for and added detail for SAPI 5-based V200 October 25,
device 2008

2.1 SAPI-5 DirectSound output device V300 2009-04-27

Added additional script commands “say port
alpha” and “say port phonetic alpha”

Update to emerging documentation standards.

SimPhonics, Inc.

Page 3 of 37




CONTENTS

[ =] - (oL T PP P PP PUPRP P 6
Before USING thiS DOCUIMENT ......couiiiiiiiiie ettt ettt et e e ettt e et e e st e e e ket e e sn et e e snr e e e e bne e e e anreeeennnneeenn 6
T (oo [V Te] A o O T T O T T P TP P T TP P RO P PO UPPPPPPPPTPT 7
What is the V+ TeXt-10-SPEECH DEVICET ......eeiiiiiiiee ittt ettt s e st e e sbn et e nnr e e e s nreee s 7
Why use the V+ TeXt t0 SPEECH DEVICE?........coiiiiie ittt ettt e e e e s e e e e s nreee s 7
Better SPEECH QUAIIY ...vveiii ittt e et e e e e e et e e e e e e e e et b b a e e e e e e e e e b b —teaaee e s e aarraaaeeeeaaaarraees 7
Change Speech OULPUL IN REAI-TIME. ... ettt e e e e ettt e e e e e e e anat e e e e e e e easnnebeeeeaeeeaannees 7
MUILIPIE SIFEAMIS ... ittt e e ettt e e e e e ettt et eee e s e asaeb e et e e e e e e s st bbaeeeaeeesaasbbaseeaeeessnsaasbaeeeeeseannnrneeas 8
HOW GOBS I WOIK? ...ttt ettt h ekt h e e h e e bt s bt e e b bt e s bt e ean e e s e bt e san e e nb e e nan e e snreenane e e 8
AWOrd 0N SPEECH ENQGINES ....ceiiiiiie ittt e ettt e e b e e e e a et e e ek e et e e s e e e e ssbe e e e sbne e e e nnreeeesanreee s 9
INSTAITALION ...ttt ettt ettt e bt e bt e b et e bt e b et e b et e ek et e bb e e ket b et e Rt e b r e e nr s
COMPULET REGUITEMENES .....eieitiiie ettt e ettt et e e st e e ettt e ek et e e e b e e e e s e et e e aase e e e aan e e e e sbe e e e annr e e e s nneeeeannneeenan
INSTAIING ThE SOWATE .....ee ekt e st e e s bt e e ek e e e e e ab et e e s b e e e ettt e s nnnre e e s nneee s
CoNfIGUIING the TTS /O DEVICE ....eeiieieiiie ettt ettt et e e et e et e e ekttt e e e nt et e e anbe e e e e asbeeeeamteeeesnbaeeeannteeeeanseeaeanneeeean
Opening the Configuration DIAlog BOX ..........ouuiiiiiiiieiiiiie ittt e b e e e an bt e e st e e e e s nnneeeeanneeenan
USING DYNAMIC FIlENAIME POTES ... ..eiiiiiiiee ittt ettt e ettt e ettt e e e sttt e e ettt e e s saee e e e an bt e e e ansseeesanteeeesnbeeeeanseeeesanneas
USING STALIC FIlENAME POITS .....eeiiiiiiiii ittt ettt e e e sttt e e ettt e e s aae e e e e anbeeeeansseeesanteeeesnbeeeeanneeeesnnes
ASSIGNING @ TEXE TEMPIALE ......eee itttk e e s bt e e s bt e e e bt e e s b b e e e e ekt et e e eabe e e e snneeeeannreeeanes
Selecting the Number of Speech Tag Ports
SeleCting the SOUNGT DEVICE ........oooiiiiiiiiiiee ettt et e e ekt e e e st e e s bt e e e s be e e e aab e e e e s baeeeaasnneeenan
TeStiNG the SPEECH OULPUL ...ttt e et bt e e et bt e s bt e e e bt e e e bb et e s asnr e e e nnnneee s

ADOUL TEXE-T0-SPEECN POIS ....eeiiiiii ettt et e e et e et e s b et e ek b et e e aab e e e s bb e e e e b be e e e anneeeesnnneee s
(00 g11 (o] =01 £ O TP TP PP PP PPP PR
(O 011 o101 D= = o] PP PUTPSTPPP
STALUS POIS ...ttt e oottt e e e e ettt e e e e e et e e e e e e e e et e e e e e e r e e e e e e e e e e e e e e s e e s
POIS EXAIMPIE..... oottt e e oottt e e oo e bbbttt e e a2 e s bbbttt e e e e e e a bbb e et e e e e e e anbb bbb et e e e e e e nbanreeaeeeaan
Multi-Channel ATIS DESIGN EXAMPIE .......cooiiiiiiiiiie ettt s et e e st e e e s e e s

(D) o F= 1o o1 To =G T PP P T UPUPPPPPTN
P o Lo 18 A DY g F= Lo (o = SO PP PP PR PPPPPPRPPN
USING DYNAMIC TEXE ...eiiitieeeitiie ettt ettt e ekt e e ettt oo a et e e e s b et e e ek et e e e b e et e e aa b et e e aabe e e e e s e e e e anbe e e e snte e e e nanes

Dynamic Template Filenames..................

About Dynamic Template Filenames
Static VErsus DYNAMIC FIlENAMIES ..ottt e e et e et e e s b e e e e s bt e e ab e e e s nbneeeeanbneeenan
About Dynamic Filename Character Ports
LN L SR = U 1] 1= T O PP PP O PP PP PPPPP PP

TEXE TEIMPIALES ..eeeeeee ettt oottt oo oo ekttt e e oo e e a e b et e e e e e e oo a bbbt e e e e e e e e a kbbb e e e e e e e e e nnbbbeeeeeeeeannnbneeeas
About Text Templates
Before Creating a Template
LI 1] o] = LC I o1 1 = PP PPRPPN
Naming Templates
StatiC tEMPIALE fIENAMES: ...coi ittt e s bt e et bt e e et e e s bb e e et b e e e e anbr e e e nnnreee s 30
Dynamic template fllENAMES: ... oo ettt e e ettt e e e e e e s s bbb e e e e e e s e bbe e e e e e e e e e nnaaneeeas 30
TEMPIALE EXAIMPIE ...ttt et e e et e oo b et e e ek bt e e aa bbbt e ek bt e e ea bt e e abb et e e nnnn e e e e nneee s 30
S Tod ] o1 41 o Vo PP TP PPPPT 33
P Y o Lo 18| STl 1] o) i1 o PP RPT T SPPP PP 33

SimPhonics, Inc. Page 4 of 37




V+ Text-to-Speech 1/0 Device User Manual, V2.1

Yol ] o1 i1 o IS} V0] = ¥ P ETRT 33
Yol ] o1 il ol T 0] o] TP PSRRI 34
Lo a1 i o] I = 1o [ TSP TP PPPPP PRI 35
ADOUL XML CONIIOI TAGS - tvvteeutreeesiteee sttt e ettt et e e st st e e et e e sk et e e st e s aase e e e s ane e e e e b b et e e ann et e e nsnn e e e e s re e e s annneeesnneee s 35
FaY o] 0T 0 Lo 1t O EPPR PSPPI 36
[ o) B o U= T PSSP PO PUPRT 36
RS (=T =] aTo] TP PPPTPR 37
Trademark ACKNOWIEAGMENTS ...t e e e e e e e s e e e e e e e s ea bbbt e e eeeesaaatsreeeeaeseassstaeeeeaeeeanasens 37

SimPhonics, Inc. Page 5 of 37




V+ Text-to-Speech 1/0 Device User Manual, V2.1

PREFACE

This document is the SimPhonics' User Manual for the V+ Text-to-Speech I/O Device. V+,
sometimes written as VPLus, and pronounced "V - Plus", is a completely new way of
programming systems that interact with real-world signals in real-time. This I/O device is
an add-on to V+ that allows the user to create dynamic text-to-speech based on real-time
input variables.

Please note that this manual is a /iving document and is revised frequently as more
enhancements are added to the system. Therefore, ensure you have the version of this
documentation which matches your software (that version was shipped with your software).
The latest version is available on the SimPhonics website.

The common use of this device is as an Automatic Terminal Information Service (ATIS)
simulation used in simulation and training devices, although the device is written to be
flexible enough for many purposes. Within this document, only ATIS examples are shown.

Before Using this Document
You must be familiar with V+ in order to use this document. Be sure to read the V+ User
Manual before proceeding. See: http://www.simphonics.com/products/software/vplus/.
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INTRODUCTION

What is the V+ Text-to-Speech I/0 Device?

The V+ Text-to-Speech I/0 Device is a software component add-on to V+, SimPhonics'
visual programming language. This component adds synthetic speech generation to V+ via
an I/0 by turning text files into spoken words. This I/O device allows the user to program
and to accurately read ASCII text. Different programming aids/components/commands are
used to control the speech.

Additional uses for the Text-to-Speech device include, but are not limited to:
o Notice to Airmen
e Lesson plans
e Ground Controlled Approach (GCA)
e Role-playing
e Any repetitive speech required from the Instructor.

Tip: Sample ATIS V+ design, configuration and text template files (Atis.des, and Atis.txt)
are downloaded with V+ and are located in your ‘vplus install dir’\Samples\Simple
ATIS directory.

Why use the V+ Text-to-Speech I/0 Device?
There are many advantages to using the V+ Text-to-Speech I/O Device:

1. Better speech quality.
2. The ability to change the speech output in real time, without stopping the program.

3. The ability to provide multiple streams of output.

Better Speech Quality

All current Text To Speech (TTS) systems have some common shortcomings; the speech
often sounds unnatural because the rhythm, intonation and phonetic details are poor. As a
result, listening to such speech requires a greater cognitive effort. The device uses control
tags to improve the prosody of Text-to-Speech translation, making it easier to understand
the speech.

Change Speech Output in Real-time
The device uses two methods for changing speech output in real-time, dynamic text and
dynamic template filenames.

¢ Dynamic text uses port input values to change speech output from within a text
file.

¢ Dynamic template filenames use port input values to change speech output by
switching text template files. Each of those files is itself a dynamic text file.
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Both of these methods are performed during run-time. These features can be combined to
allow almost unlimited real-time speech output possibilities.

Multiple Streams

The TTS includes the ability to produce multiple streams of voice. For example, most
aircraft are equipped with at least two COMM radios, which can tune two different ATIS
frequencies. SimPhonics’ current audio system designs can simulate many different streams
of dynamic speech. The crew can now listen to two ATIS stations simultaneously, additional
channels can be used for lesson plans, ground controlled approach, etc.

How does it Work?

The V+ Text-to-Speech I/O Device is a software component add-on to V+ language. The
speech is generated from a text file, called a template file. The template file can contain
text, for Text-to-Speech; control tags, in XML format, for controlling speech generation; and
script that can control speech based on data within V+. Any Microsoft Speech API (SAPI)
5.x compliant speech engine should be compatible, although, as of this writing, only the
Microsoft Text-to-Speech Engine, which is shipped with the I/0O device, has been tested.

The template text is parsed when the speech is started, or just before a repeat of the
speech template. The parsing removes the comments and converts the ports to string
values. A speech text buffer is then generated based on any conditionals within the
template file. This speech text buffer is then passed to the speech engine for generation of
synthetic speech.

V+ uses four basic components to develop synthetic speech programs. These are text
template(s), the Text-to-Speech I/0O Device, the V+ Run-time System and a V+ design. See
Using Dynamic Text for a graphical description of how these components interact.

Text Template An ASCII text template, filename.txt, is created. The text template
contains the following:

e Port Assignments

e Commands (text, script and control tags that control
the speech output)

V+ Text-to-Speech I/0 The TTS I/O device is downloaded. This device includes the speech
Device engine. It is then available for configuration through the V+ Run-
time System.

V+ Run-time System The V+ Run-time System configuration menu is used to configure
the TTS I/0 device. During configuration, the following occurs:
o A text template (or directory) is assigned to the
device.
e The number of ports is designated. The ports are
automatically loaded into the Port List in the V+
Development System, making them available to the
V+ Development System.

V+ Design Using the V+ Development System, the developer creates a design,
matching the ports on the worksheet with the ports listed in the Text
Template. The ports are used to connect data from text template, via
the Text-to-Speech device, to a V+ design.
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A Word on Speech Engines

The TTS I/0 device is based upon the abilities of the SAPI 5.x SDK, using Microsoft’s Text-
to-Speech engine. Although other engines may be used, and may operate satisfactorily, its
logic is guaranteed to work as described here only with that speech engine.

Even though the V+ Text to Speech Device is guaranteed to logically operate properly,
SimPhonics can make no guarantees for speech quality. Though speech quality for speech
engines increases almost daily, and some are very good, they are still devices whose speech
is based on a “best effort” algorithm that synthesizes human speech. If the speech is not
to a particular user’s liking, the XML tags are provided in order to allow tuning of the speech
within the parameters of the engine. Some engines may have greater control than others.

As the engine shipped with the V+ Text To Speech device supports English only, SimPhonics

can only recommend its use for speaking English text. That said, some foreign language
pronunciations or close facsimiles thereof may be possible using XML tags.
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INSTALLATION

Computer Requirements
A Pentium 4 computer with 512M of RAM and DirectSound compatible sound device is
recommended. The DirectSound 8 runtime is required.

Installing the Software

The TTS software will install the V+ I/0O Device DLL, the Microsoft Speech Engine, and some
documentation and samples as well as a few registry entries. Before installing this device,
you must first install V+. You can obtain an evaluation copy at the SimPhonics software
download page.

V+ Text-to-Speech I/0 Device installation is simple and requires only a few steps. First,
obtain the media that you will use for the installation. This device is shipped on CD-ROM, or
can be downloaded for evaluation from the Internet. The part number for the TTS media is
TTS1DEV-X86.

The I/O Device DLL is installed in, while documentation and samples are located in the
subdirectory .\VPLus Samples\Text To Speech\

To download the V+ Text-to-Speech I/0 Device:
o Close all programs.

¢ Navigate using your browser to
http://www.simphonics.com/products/software/iodevices/tts/ for more information
on this and other devices.

e Visit http://www.simphonics.com/supp/downloads/software/ and select “"Text To
Speech I/0O Device for V+”

e Fill out the form and “Submit” it.

e An email will arrive from SimPhonics describing how to download and install the
device.

e Click on and run the "SETUPEX.EXE."
e Select Yes to install the device.
e Select any defaults to complete the installation

Once the installation is complete, you may be prompted to reboot your computer.
Note: You may download this I/O device for test and evaluation only. For production use,

you must license the software for each computer. See the VPLus End-User License for
details.
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CONFIGURING THE TTS 110 DEVICE

TTS configuration includes the following options for each voice stream for each of the
streams.

e assigning a text template or directory

o Selecting dynamic file options 8 v+ Test to Speech Devies
e selecting the number of ports Figure 1 - Text-to-Speech I/0 Device
e selecting the audio output destination
(device)

e testing the speech output

The text templates should be created before configuring the device. See About Text
Templates for more information.

Opening the Configuration Dialog Box
e Invoke the V+ Run Time System from the V+ Development System window, or
open the .vne file in the V+ Run Time System.

~ Untitled - ¥+ Run Time System
File StartjStop Configure View Tools Help

Dl @

[Microsoft Windaws %P Professional Service Pack 2 [build 2600)
Remote control is initialized and listening for connections on Port 5068,
Using MAK HLA 1.3 ¥Comm extentions

v

For Help, press F1 Spare Time: 100,00% Execution Rate: --.--ms @ Stopped

Note: Screenshots are typical. Depending on the version of VPLus and the I/O Device, the
particular display on your computer may differ.
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Select Configure. This opens the Platform Configure dialog box.

Platform Configure

1/0 Drivers I Executionl &udio Device Dlderl Networked Audiol

Name »
-B File Mapping |/0 Device
9 FS Interface Device

@ Jaystick Input Device

6 Marker Beacon /0 Device
B Skx Audio System

@ RFPS TACAN 140 Device
8
e Windows Audio Mixer

< |3

Configure

Help

i

&2

Double click the V+ Text-to-Speech Device. This enables the Configure button.

o |

Cancel

dialog box.

SimPhonics, Inc.

Select the Configure button. This opens the Speech Synthesizer Configuration
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Speech Synthesizer Configurations

Voice 50ff | Voice80f | WVoice70# | Voice80K |
Voice10n | Voice20#f | Voice30K | VoicedOH |

¥ ‘oice Enabled

-~ Dynamic File Name Ports—————————————————————
. I Enable ¥ Interrupt on change

]
‘
|
|
i

i |
|

i ] Browse l 5

H i
|
i
|
|
|

TTS Template Directory

TTS Template File Name

Browse I
=

Mumber of Speech Tag Ports !50

Audio Dutput Selection
IDevice 1 - C-Media USE Headphone Set

e s e B I B e e e e

l Speak '
l Parse XML Speak Pronucialion]

| oK I Cancel J AEplg

e Enable either the dynamic or static filename port.

e Select whether the dynamic file will be interrupted when a change in the filename is
detected.

e To add more voice streams, select the appropriate tab on the control, and click that
voice’s enable button. This will change the tab text from “Off” to “On”, showing that
that voice stream is enabled. Each stream must be separately configured in this way.
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Speech Synthesizer Configurations

-~ Dynamic File Name Ports -

Voice 50 | Voice 60K |  Voice70ff | Voice 80ff
Voice 1 0n Voice 2 On I Voice 30 | Voice 4 Off

[ Enable [V Interrupt on change

TTS Template Directory

TTS Template File Name

Browse

Untitled.txt

Audio Output Selection

Number of Speech Tag Ports |50

IDevice 1 - C-Media USE Headphone Set

Test Speech Output

l Parse XML Speak Pronuciation |

[EeEE
Browse I
=]

e

Speak

I
l

o |

Cancel

Using Dynamic Filename Ports

When using the dynamic filename mode, the filename is assigned using V+ ports on the V+
Worksheet. See Static versus Dynamic Filenames for more information on using

dynamic filename ports.

SimPhonics, Inc.
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To enable dynamic filename ports:

Dynamic File Name Ports
[~ Enable [V Interrupt on change

| Browse

TTS Template Directory

e Select the Enable checkbox from the Dynamic File Name Ports section of the dialog, as
shown above.

e Deselect the option to interrupt the playing file on a template nhame change, if desired.
e Select the Browse button located next to the TTS Template Directory field.
e Locate and select the directory where the text templates are stored.

Using Static Filename Ports

Whenever in static template filename mode, the template filename is chosen during
configuration. See Static versus Dynamic Filenames for more information on using static
filename ports.

Assigning a Text Template
e Deselect the "Enable Dynamic Filename Ports" check box.

e Select the Browse button located next to the TTS Template Filename field.
e Locate and select the ASCII text template.

Selecting the Number of Speech Tag Ports
e Enter the number of ports in the Number of Speech Tag Ports box. This number
must be equal to order greater than the number of ports used in the V+ design.

Selecting the Sound Device

The “audio output destination” is the stereo audio device that you are assigning to the
device. It is this channel that plays the text template selected in step “c” above. If you plan
on using multiple voice streams, be careful to select a different device for each stream to
avoid mixing the output of several streams of speech (for maximum flexibility, the
configuration dialog does not check for duplicates in this field).

o Select the audio output destination from the Audio Output Destination drop box.
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Speech Synthesizer Configurations

Voice50ff | VoiceBOf | Voice70# |  Voice 80If
Voice 1 On I Voice 20ff | Voice30ff |  Voice 4 0K

V¥ Voice Enabled

i~ Dynamic File Name Ports -
[~ Enable [V Interrupt on change

TTS Template Directory

TTS Template File Name

Browse |
_ Browse|

C:\Program Files\wplus\YPLus Samples\Text To S Browse

Number of Speech Tag Ports I5U

SMx 01/02 out :
SMx 03/04 out

SMx 05/06 out _ pak |
SMx 07/08 out
SMx= 09/10 out

SMx 1112 out
SMx 13414 out v

|
l

SimPhonics, Inc.

| oK I Cancel Apply

Figure 2 - Assigning a Channel to a Device
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Testing the Speech Output
The Speech Synthesizer Configuration dialog box can be used to test the speech output. To
do so:

e Select Configure. This opens the Platform Configure dialog box.
e Select the V+ Text-to-Speech Device from the list of I/O devices.

e Select the Configure button. This opens the Speech Synthesizer Configuration
dialog box.

e Enter the text in the Test Speech Output box.

e Select the appropriate Parse XML and/or Speak Pronunciation buttons (note: these
settings DO NOT affect the playing of the template file).

e Select the Speak button.
¢ When finished, select the OK button to close the window.
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PORTS

About Text-to-Speech Ports
There are three sets of text-to-speech ports available for each Text-to-Speech device

stream with a V+ design. See Ports Example for an example of how some of these ports
are used in a sample V+ design.

This installation includes separate devices for each voice stream. Each device has its own
set of ports (see below).

Ports £

[0 Device:

Speech Synthesizer Control j

D' escription
= Enable

i Pauze

= Repeat
= Left Wolun
= Right Woly

S Filename

Speech Synthesizer Contral -
Speech Synthezizer Contral [2]
Speech Synthesizer Contral [3)
Speech Synthesizer Contral [4]
Speech Synthesizer Output Data
Speech Synthesizer Qutput Data [2
Speech Synthesizer Output Data [3
Speech Synthesizer Dutput Data [4—
Speech Synthesizer Status

Speech Synthesizer Statug [£] e

= Filename Char 2 G

a

= Filename Char 3 ¥ -
| 3

To place a port, double-click
the port, and click on the
dezired worksheet location.

Rezet Port Mame

Fezet All Hames

Figure 3 - Ports Dialog Box

Port List Description
Speech These output ports are used to control the speech engine. They are

Synthesizer
Control Ports (n)

also used to generate and control dynamic filename ports. See Using
Dynamic Filename Ports for more information. These ports accept a

floating point input value.

Speech
Synthesizer
Output Data Ports

(n)

These output ports are used within the template file script commands
to generate and control dynamic speech. They accept a floating point

input value.

Speech
Synthesizer Status

Ports (n)

These input ports are used to monitor the status of the speech engine.

SimPhonics, Inc.
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Control Ports
The ports available in the Speech Synthesizer Control (SSC) Ports list (below) are used
to control the speech engine. These ports accept a floating point input value. See Ports
Example for an example of how these ports can be used in a V+ design. Below are
descriptions of the control ports with their valid values.

Note: Some control ports are assigned default values if they are not present on the worksheet. These
values affect the way the program runs. See the table below for these values.

Control Description Valid Values Default Values
Port(s)
enable Starts or stops the voice stream. If 1 = voice runs 0.0 - Off
repeat is not set, toggling enable 0 = voice stops
off and then on will start the voice Toggle = voice runs
again.
pause Pauses or resumes the voice 1 = voice pauses (no effect)
stream. 0 = voice plays
repeat Repeats or stops the voice at the 1 = voice repeats at 0.0 - Set to Not
end of the template. the end of the Repeat (the system
template. stops at the end of
0 = voice stops at the | the template)
end of the template.
left volume, Controls the relative volume for the 0.0 (no volume) to 1.0 - Max Volume
0-1 left channel of the voice output. 1.0 (full volume).

right volume,
0-1

Controls the relative volume for the
right channel of the voice output.

0.0 (no volume) to
1.0 (full volume).

1.0 - Max Volume

filename char
1 - filename
char 8

They are used to assign filename
characters, when using dynamic
filename ports. See About Dynamic
Filename Ports for more
information.

Any ASCII code value
(use 0.0 when
filename is less than
8 characters)

0.0 - No character
(even if the dynamic
port names are
disabled.)

SimPhonics, Inc.
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Ports E

|40 Device:

Speech Synthesizer Control

_ =

Description
== Enable

i Pause
= Repeat
S Left Wolun
== Right Yol

= Filename

Speech Synthesizer Control o

Speech Synthesizer Cantral [2]
Speech Synthezizer Contral [3]
Speech Synthesizer Contral [4]
Speech Synthesizer Output Da
Speech Synthesizer Output Data [2
Speech Synthesizer Qutput Data [3
Speech Synthesizer Output Data [4=—
Speech Synthesizer Statuz

Speech Synthesizer Statug [£] &7

= Filename Char 2 =

= Filename Char 3

o

7 -
| b

To place a part, double-click
the port, and click on the
dezired warksheet lacation.

Rezet Port Mame

Feszet All M ames

- Control Ports 14

Output Data Ports

Figure 4 - Control Ports for Devices 1-4

The output ports found in Speech Synthesizer Output Data (SSOD) Ports list are used
within the template file script commands. The following is a list of SSOD port features:

e They accept a floating point input value.
e They are used to control dynamic text by referencing the text template. See
Scripting and Scripting Example for more information.
e The default number of output data ports is 50, although this number is controlled by
the user when configuring the system.

See Ports Example for an example of how these ports can be used in a V+ design.

SimPhonics, Inc.
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[0 Device:

Diezcription
S Port 0
= Port 1
S Port 2
= Port 2
S Port 4
B Port &
S Port B
S Port 7

<

Speech Synthesizer Output Data j

Speech Syntheszizer Control [3] -
Speech Synthesizer Control (4]
iSpeech Sunthesizer Outout D ata
Speech Synthesizer Dutput Data [2
Speech Synthezizer Output Data [3
Speech Synthesizer Output Data (4
Speech Synthesizer Statuz

Speech Synthesizer Statuz [2]

Speech Synthesizer Statuz [3) —

=

Speech Synthesizer Statug [4] =
E

K -
| b

To place a port, double-click
the port, and click on the
desired warksheet locatian.

Feset Part Mame

Feszet Al Mames

Qutput Data Ports 14

SimPhonics, Inc.

Figure 5 - Output Data Ports for Devices 1-4
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Status Ports

The Speech Synthesizer Status Ports are input ports. These ports are used to monitor
the status of the voice stream.

Status Description Valid Values
Port(s)
Speaking Indicates whether the voice stream is speaking. 1 = speaking
0 = not speaking
Error Indicates whether an error has occurred in the 0 = no error
voice stream. 1 = an error
occurred
Word Roughly indicates the character position of the first 0-n
Position character of the current word within the character
stream. Because of the design of the system, this
value may lead the voice itself by 500mS or more.

Ports il

140 Device: |5peech Syrthesizer Status j

Speech Synthezizer Contral [3] .
Description | Speech Synthesizer Contral [4)

= Speaking Speech Synthesizer Output Data

Speech Synthezizer Output Data [2

= Eror Speach Synthezizer Output D ata |3

E='word Pog Speech Synthesizer Dutput D ata
iSpeech Sunthesizer Status I
Speech Synthesizer Statuz [2] o

Speech Synthesizer Statug (3]
Speech Synthesizer Statug [4]

<] | B

To place a port, double-click
the part, and click on the
desired workzsheet location.

Reszet Part Hame

Reszet Al Hames

Figure 6 - Status Ports for Devices 1-4
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Ports Example
Below is an example of how a simple V+ design uses different types of Text-to-Speech
output ports.

Speech Synthesizer Control (filename character) Ports == == m= w
Speech Synthesizer Control (enable and repeat) Ports == == == ==
Speech Synthesizer Output Data Ports == == == ==

ATIS CHANNEL 1

Synthetic ATIS Engblen — = — [(——fPeiT_>-sheec.. AirpartID
B —{Enatle > spec. 5} dent Code
_SI:-eec... Sl:eec... Ceiling Type
Dynamic Eilerame | Ceil
- eilin
T A heee. S:Jeec... g
Sl:-eec... 4] Sfeec... Wisibility
5:: [(——J{Fei6 >cbesc.. Wisibility Modifier Type
S|Eecm 1] I Fort? Slpeec Temperature
TR N W NG
B—LEm > BB sy, Devpein
Slp‘-'“"- ] l cheee.. Wind Speed
5 BED.. I I
L = = == f Sreec___ Wind Direction

T

e : Part 12

. |

Figure 7 - Using Ports on a V+ Worksheet

SimPhonics, Inc.

—Lm: Slaeec...

Slpeec...

Altimeter Setting (Integer alug)

Altimeter Settng (Decimal “Walue)
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Multi-Channel ATIS Design Example
Below is an example of how ports are used on a multi-channel ATIS V+ design.

Symbetic ATIS Enable

Speech Synthesizer Output
Data Ports for Device #1

] [ Enable peech...

Swyrabetic ATIS Enable

Speech Synthesizer Output
Data Ports for Device #2

SimPhonics, Inc.

ATIS CHANNEL 1

. peech...
I D
L FoiE Fpeeen.
IE peech...
] bl Forts Fpeech .
T a(ForE Fooech.
. puch..
pu.:h.
(Fai® Fpeecn
[ Ferii0 Frpeech.
AT Fot 11 Epeach...
—[ E peel}h..
ATIS CHANNEL 2
. peem...
7} L] Fotz Fpeech...
| Repeat Bpesch... E F..".;h...
E peech...
] -l Pots Fpeech .
E pu-:h..
. pu.:h..
pu.:h.
e Fpocon
[ Feriio Frpeech.

Figure 8 - Multi-Channel ATIS Desigh Example

Port 11 Epeech...

Epeech...

Arport 10

Ident Cosde

Cleling Type

Cieling

bty

“izibdity hodifier Type
Temperature

Dewpaint

‘Wind Spaed

‘lfind Diraction
Atimatar Setting (Integer Wakug)

Atimeter Settng (Decimal Walue)

Amort 10

Ident Cosde

Cigling Type

Cigling

“ulzibility

“alzibility hodifier Type

Temperature

Demipoint

‘ind Spasd

‘Wind Direction
dtimeter Setting (Integer Walue'

Atimeter Settng (Decimal Walue)
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DYNAMIC TEXT

About Dynamic Text
Dynamic text is used to control speech output from within the text. In order to use dynamic
text, the text template must contain port assignments and scripting.

The following summarizes how dynamic text generates controls speech output:

e A text template is created, containing port assignments and script.

e The Text-to-Speech (TTS) device is configured. Two important things occur during
configuration. The text template is assigned to the device and the Speech
Synthesizer Output Data (SSOD) ports are loaded in the V+ Development System.

e The developer uses the V+ Development System to create a design, matching SSOD
ports in the design with the port assignments in the text template.

e The end user controls the speech output by changing the SSOD port input values.
When the device is Enabled or it repeats, and the SSOD port values have changed,
the speech is updated to reflect the changes.

See Using Dynamic Text for an illustration of this process.

Tip: Dynamic templates can be used with Dynamic text for almost unlimited real-time
speech output possibilities.
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Using Dynamic Text

The diagram below provides a graphical description of how the V+ Text-to-Speech I/0
Device uses dynamic text to control speech output. When port input values change in real
time, the output changes on the next “read” of the file. For example, in the diagram below,
if Port 3 input changes to "3" and Port 4 input changes to "1500," the engine speaks:
"Ceiling, 1500 overcast."”

Note: In addition to controlling speech within a file, V+ can also switch text templates in real-time. See
About Dynamic Template Filenames for more information.

={)) " Ceiling, 1000 broken."

B Atis.1xt - Notepad

DESCRIPTION A~

s
4/ This text file is used by the v+ text to speech I/0 device to
A7/ produce a simulated ATIS (Automatic Terminal Information Servi

Speech Synthesizer Confipuration

£ braodcast.

Statuis/Coniol | o
i Port Assigrments:

_ . 7

Emable Dynamic Flenams Ports I Port 1: Airport ID
I Port 2 Mﬁimem Code
; - Port 3: ceiling Type:|

TTS Template Diectony [Uzed Dl Withlymamic i 1’ = Unldmited

| I 2 = broken
£ 3 = Quercast

e 7, POFt 4 ceiling in f

- 5 ort H 2 n n Treet

ok e WL S anvples\Simple ATISVIE UL/ Port 5: VAsibility in miles
£

Nurbes of Speech Tag Pods

| ceiling,

o Jf ceiling types

A Output Diestination ﬂ; port 3 = 1 u?11mited.{$ng 1f}_| ; broken. (end 4f}
port 3 = 2 sS4y port wnrorma nteger 4 O @, 4 &

4 1 - 5B POIST2 Wave Device {if port 3 = 3} {say port informal integer 4} overcast.{end 1f}

"# ¥+ Yisual Programming System E| E| g|
File Project Edit Design  Platform  Wiew  Window Help

"2 Atis Multichannel. des

ATIS CHANNEL 1
“\peec___ Airpart 1D
Spesc.. ldent Code

Ports =
H Speec.. Ceiling Type
e K spsec.. Ceiling
0
= ot 1 1 % .
z " K] Speec... Visibility
= Poit 3 3 " o _
- Port 4 4 kS H Speec... V|5|b|||t}f tlodifier 1
ot § 5 "
et : “ K] Spesc.. TEMpErature
!
&= Foit 7 7 % @
‘ 2 K Speec.. Dewpnint
et [ || Wind Speed
Pt chck on
vk sheet laealion - K] Speec... 4l

Figure 9 - Text-to-Speech Device Using Dynamic Text
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DYNAMIC TEMPLATE FILENAMES

Static versus Dynamic Filenames
The speech device can operate in either dynamic or static filename mode. Whenever in
static template filename mode, the template filename is chosen during configuration, and
the port values determine what is spoken. When the dynamic filename mode is used, the
filename is assigned using V+ ports as well. The following table lists the differences between
the static and dynamic modes.

When naming
templates...

When
changing
templates...

When

selecting
ports...

SimPhonics, Inc.

in the static template filename
mode...

the template filename can have
an unlimited number of
characters.

the program must be stopped
and the new template assigned
through the Run-time System
configuration menu.

the "filename char" ports are
not used.

in the dynamic template filename mode...

the template filename must have eight or
fewer characters.

the dynamic filename port input values are
changed, during run-time, to reflect the
new template filename. You do not have to
stop the program!

the 8 "filename char" ports are used. These
eight ports make up the text template
filename that is spoken by the device. See
Using Dynamic Filename Ports for more
information.
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About Dynamic Filename Character Ports

Dynamic filename ports are used to select a text template from a nearly unlimited number
of templates. There are 8 filename character ports found in the Speech Synthesizer Control
Ports list. They accept floating point input values that represent ASCII character values
(65.0="A", 66.0="B', etc.) The input values represent the eight characters of the filename
that is spoken. A ".txt" extension is added to the filename automatically before the file is
retrieved. The entire path/filename to the .txt file is a concatenation of the pathname
assigned in the configuration menu, plus these eight characters, plus .txt. (to use less than

8 characters, set the remaining ports to 0 (not ‘0)).

Ivnamic Filename

Static L‘Ia't.;' 5]

Z

Stgtic Data = 11

Foeech ...

Z

Static Ds'ta' =105

Fpeech ...

:

Static Data = 115

:

Static Data a0

:

Static Data =10

Epeech ...

:

Sitatic L‘Ia't.;' o

Fpeech ...

:

Stgtic Data =10

Z

SimPhonics, Inc.

Foeech ...

peech ...

Epeech ...

Foeech ...

Fllename char |

Fllename char 2

Fllename char 3

Fllehame char 4

Fllehame char

Fllehame char &

Fllehame char 7

Fllename char &

Input Port ASCII Value
65 filename char 1 A
116 filename char 2 t
105 filename char 3 i
115 filename char 4 s
50 filename char 5 2
0 filename char 6
0 filename char 7
0 filename char 8

The Run-time System intemrets
the ASCI code as "Atis2" and
selects the Atis2.txt file from the
files located in the directory
assioned during configuration.

Atis1.txt Atis2.txt AtisJ.txt

Figure 10 - Dynamic Filename Character Ports
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ATIS Example

The example below is a sample Text-to-Speech V+ design that uses dynamic filename
ports. This particular design is an Automatic Terminal Information Service (ATIS) simulation
used in simulation and training devices. This Tes design is downloaded with V+ and is
located in the: .\vPLus Samples\Text to Speech\Simple ATIS subdirectory.

See ATIS Template File Example for an example of a text template that is used with this V+
design.

ATIS CHANNEL1

Synthetic ATIS Enable [KF=———{FerT_>speco.. Airport ID
) [Enable T~ Speec ] Spee.. Ident Code
Speec... [ ————Fots > Specc.. Ceiling Type
Dynamic Filename i,
[Kp————Filena. > speec.. [(p———fFoits__=peec.. “isibility
5':"-"-"3 (K] spees.. Wisihility Madifier Type
K]
- Fart ¥ Speac.. TEFﬂpEI’EItLII’E
K] Speec.. K] speec.. Llewpoint
Speec... .———- Speec.. YWind Speed

Filena...

K1 spesc.. Wyind Direction
———mﬁpeec... Altimeter Setting (Integer “alug)
@————LM [Fort 11 ™
i speec..  Altimeter Settng (Decimal Yalue)

Figure 11 - ATIS V+ Worksheet Example
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TEXT TEMPLATES

About Text Templates
The Text-to-Speech device produces real-time dynamic speech from a text template file.
This file can contain three components, each of which handles a different task (see below).

Component | Description

text The text represents the words that are spoken

control tags | Also called speech engine control tags. These commands are used to better simulate
human speech by improving inflection, accent, timing and other factors that affect
speech quality.

script Also called V+ commands. These are used to control speech based on data within V+,
by allowing dynamic control over the speech output, via ports found in the V+ design
and referenced in the text template.

Before Creating a Template
Before creating a text template it is important to decide whether to use dynamic text and
dynamic template filenames. These decisions affect configuration and the V+ Design.

See About Dynamic Text and Static versus Dynamic Template Filenames for more
information.

Template Format
The text template file must be in ASCII format. See Template Example for an example of a
text template file.

Naming Templates
When naming text templates for the V+ Text-to-Speech I/0O device, please note the
following:

Static template filenames:
e Each file must have a .txt extension.

Dynamic template filenames:
e Each filename must have eight or fewer characters.
e Each file must have a .txt extension.

Template Example

Below is an example of an actual Text-to-Speech text template designed to be
representative of an ATIS. This sample text template, Atis.txt, is downloaded with V+ and
is located in the: .\vPLus Samples\Text to Speech\Simple ATIS directory.

See ATIS Design Example for an example of the V+ design used with this template. Though
the extensive comments describing the file, revision, and use of ports are not strictly
necessary, it is a good idea to include such information to aid in troubleshooting.
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//***************************************************************

//

// ATIS TEXT TEMPLATE

//

// VERSION: 2.0 - 2009-04-25

// AUTHOR: Eric Snyder

// SimPhonics, Inc.

//

// This file is compatible only with SAPI 5 / V300+ I/O Drivers
;;***************************************************************
//

// DESCRIPTION

//

// This text file is used by the V+ text to speech I/0 device to
// produce a simple simulated ATIS (Automatic Terminal Information
Service)

// braodcast.

//

// Port Assignments:

//

// Port 1: Airport ID

// Port 2: ATIS Ident Code

// Port 3: Ceiling Type:

// 1 = Unlimited

// 2 = broken

// 3 = Overcast

//

// Port 4: Ceiling in feet

// Port 5: Visibility in miles

// Port 6: Visibility Modifier Type

// 1 = Fog

// 2 = Rain

//

// Port 7: Temperature in degrees

// Port 8: Dew Point

// Port 9: Wind Speed

// Port 10: Wind Direction

// Port 11: Altimeter Setting (Integer Value)

// Port 12: Altimeter Setting (Decimal Value)

//

//***************************************************************

<voice required="gender=male">
This is

(if
(if
(if
(if
(if
(if
(if
(if

Information

port
port
port
port
port
port
port
port 1

[ e S SRS R S

1}Albany Airport,,{end if}

2}Mobile Downtown Airport,,{end if}

3}Keesler Air Force Base,, {end if}

4}Baton Rouge Municipal Airport,, {end if}
5}Biloxi Regional Airport,, {end if}
6}Lafayette Regional Airport,, {end if}
7}Bates Field,, {end if}

8}New Orleans International Airport,, {end if}

// say the ATIS Ident code in the phonetic alphabet
{say port phonetic alpha 2}

SimPhonics, Inc.
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{time}, zulu weather.
Ceiling,

// Ceiling types
{if port 3 = l}unlimited.{end if}

{if port 3 = 2} {say port informal integer 4} broken.{end if}
3} {say port informal integer 4} overcast.{end if}

{if port 3
Visibility: {say port integer 5} miles

// Visibility modifier types
{if port 6 = 1} with fog.{end if}
{if port 6 = 2} with rain.{end if}

Temperature:
{say port integer 7}.

Dew point:
{say port integer 8}.

// Winds
Winds:
{if port 9 < 3} calm.{end if}

{if port 9 > 2} {say port integer 10} at {say port integer 9}.{end if}

// Altimeter
Altimeter:

{say port integer 11} point {say port integer 12}.
Advise approach control on initial contact.

// say the ATIS Ident code in the phonetic alphabet

{say port phonetic alpha 2}

SimPhonics, Inc.
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SCRIPTING

About Scripting
Scripting allows dynamic control over the speech output, via ports found in the V+ design
and referenced in the text template. Before commands are used to modify speech output,
you need to know the proper syntax with which to include those commands into a text file.

Scripting Syntax
The template file may contain up to 64,000 characters of text.

The following V+ command syntax is available:

Syntax

Description

//

Introduces a line comment. The rest of the line is ignored by
the speech file parsing logic. No “inline” comment syntax is
currently available.

{time}

Say the current military time, digit by digit. This is the local
time on the target computer.

{say port

float n}

Say the current value of port "n" digit by digit in floating point
format. For example, 0.123 would be spoken as "zero point
one two three".

{say port

integer n}

Say the current value of port "n" digit by digit in integer form.
For example, 0.123 would be spoken as "zero", while 1.234
would be spoken as "one", and 123.0 would be spoken as one

two three etc. Only the integer portion of the number is
spoken.

Note to produce proper NATO Phonetic Alphabet, the {say
port phonetic alpha} command should be used.

{say port

informal integer n}

Say the current value of port "n" in integer form informally.
For example, 0.123 would be spoken as "zero", while 1.234
would be spoken as "one", and 123.0 would be spoken as
"one hundred twenty three" etc. Only the integer portion of
the number is spoken.

{say port

alpha}

Speak the port’s value as an ASCII character (65 =" A", etc)

{say port

phonetic alpha}

Speak the port’s value as a NATO Phonetic Alphabet string.
Only the values listed below are valid (others will produce no
output):

e 48 ="“Zero”

e 57 ="Niner”, etc

e 65 ="Alpha”, etc

e 97 = "“Alpha”, etc

{if port n
{if port n
{if port n
{end if}

A VI
(¢]
-—

The conditional commands allow sections of text to be spoken
based on the condition of a port "n". The spaces before the
operator are necessary and must be provided. Constant c is
compared against the port. If the condition is true, the text
up to the {end if} is spoken. If the condition is false, the
text after the {end if} is spoken. Every {if...} command
must have a corresponding {end if}. Conditionals may be
nested up to 200 levels.

SimPhonics, Inc.

Page 33 of 37




V+ Text-to-Speech 1/0 Device User Manual, V2.1

Scripting Example

If port 3 = 2, and port 4 = 1000, the following template text file example would cause the
following speech to be generated:

"Ceiling, one thousand broken"

Ceiling,

{if port 3 l}unlimited. {end if}

{if port 3 = 2} {say port informal integer 4} broken.{end if}
{if port 3 3} {say port informal integer 4} overcast.{end if}

SimPhonics, Inc. Page 34 of 37




V+ Text-to-Speech 1/0 Device User Manual, V2.1

CONTROL TAGS

About XML Control Tags

A text-to-speech engine speaks individual words quite well. However, as the complexity of
the speech commands increases, the perceived quality of its translation decreases because
the engine cannot always correctly synthesize human prosody -- the inflection, accent, and
timing of human speech. Speech may be changed by inserting control tags in the text file.

The W3C consortium has in draft a standard describing a standard set of speech markup
that is based on XML. The SAPI 5 prosody markup is similar, but not identical to this.

In order to understand the syntax of the markup used by SAPI 5 (the XML Schema), please
refer to the following document:

http://msdn.microsoft.com/en-us/library/ms717077(VS.85).aspx
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