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Notices

Proprietary Information

All information contained within this manual is proprietary to Realtime Technologies Inc. (RTI) and may not be used
as the basis for sale, manufacture, or any other purpose without written authorization from RTI.

Omissions

All matter within this document is believed to be accurate, but RTI will not be responsible for any omissions or
inaccuracies that may later become apparent.

Modifications

This Product is subject to continuous development and improvement. Consequently, this Product may incorporate
minor changes in detail from the information contained in this manual.
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SimObserver User’'s Manual

What is SimObserver?

SimObserver is a digital collection and review systhat allows you to capture and play back
synchronized views of a simulation experience. Glaserver captures video and compresses it in
MPEG-2 format, maintaining 30 fps capture raten@bserver records simulation activity from up to
four vantage points. These views are simultaneatisjylayed in quad view upon play back.

While you record a simulation using SimObservey gan mark significant events with key strokes on
the SimObserver computer or through remote commissded from other applications. These events are
recorded into an events file which is used to fgpide the video to the significant events you &g

during capture. Fast play, slow play, or frameftayne play back, combined with event seeking, gives
you maximum flexibility when closely analyzing sifation captures.

You can also use SimObserver to write, configuie @osition titles over the video image, using
SimObserver’s flexible titler configuration scheme.

SimObserver is designed so that it can be conttditam the SimObserver computer, itself, or through
remote commands issued from some other deviceasitie simulator host computer or another third-
party application. These commands are sent to 8sa@er over an Ethernet network connection. You
can remotely control nearly all of the video calien activities. Multiple applications can send
commands to SimObserver during video collection.

The video and real time data you collect using Seatr can be archived to DVD media format for safe
and efficient long term storage. By capturing vidigectly to an MPEG-2 format, we've made it easier
for you to produce highlight clips of your videoBata files associated with the video are alscest@n

the DVD media keeping the entire subject recorcdnized and intact. Any future analysis you needaoto
can be performed directly on the DVD.

page 5



Realtime Technologies, Inc. SimObserver User's Manual

General Concepts

An understanding of the following concepts will —
make it easier for you to learn how to use Client
SimObserver to reach your video capture and

review goals. The diagram to the right illustrate
the hardware configuration for the SimObserve

—
Data Files

The SimObserver application creates three files

the video file, the event file, and the DAT (or ——

data) file-- when a video capture is complete. -or-
These files are saved under the same “base na d——

and each file has its own associated extension. Sean
The system is designed so that you need only ~ Converter

know the base name to access all functionalitywéier, it is useful to understand how the systerrks/o
at a high level.

| Mouse

For example, if we wanted to capture a simulatigmeeience and call it “Subjectl” we would enter a
base name for the captureQhjectl The resulting files would b®Bubjectl.mpdor the MPEG-2
formatted digital video fileSubjectl.evior the event file, an@ubjectl.dafor the data file.

The .mpg video file contains everything requiregkay back the video file, regardless of the afian
that plays it. (Other applications, such as Winsidwedia Player, may be used to play the video.
However, it is doubtful other applications will sagat the functionality offered by SimObserver. )

The event file contains a start time, stop timel katel for all events logged during the video cag@tnot
depending on if the event marks were generatedlyomathrough remote commands.

The dat file contains columnar data that is foredhtind sent by a remote system. SimObserver will
timestamp each data entry and write the data tddhéle at one of several user-selectable rates.

Titling

Video titling places user-defined text over a captivideo frame and stores the text in the vidieo fi
Video titles add contextual information to signéit events in a simulation. SimObserver includes a
video titling system so you can choose which datdigplay and how the data elements should lookawhe
they are displayed. Titler configuration is mardggough a number of commands that are enteredaint
file called thetitler configuration file

Thetitler configuration filecontains “tags” or named fields that can be diggdeover the video or written
to a data file. As you enter a new tag, you deffireelength, position, color, transparency, ane i

the data to be displayed. Many different tagslmadefined in the titler configuration file. Tagsncbe
enabled or disabled before or during the videowapt Tags can define text strings or imagesdpldy
over the video.
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Once generated, the titler configuration file iested through the SimObserver user interface. Its
configuration will be applied to subsequent vidaptares until another configuration is selected.

Events

While SimObserver is recording a simulation, yon ogark an unlimited number of events or points in
the video you'd like to revisit to review more exsevely.

These events are stored inewents filehat corresponds with the video capture. Thesiflautomatically
loaded into the user interface for playback whem gpen the video file. Multiple event types can be
stored in this event file. They can be searchdividually by type or as a whole by looking at ellent
types. You can generate events while the vidéeilsg captured via key strokes at the console kaybo

or by sending remote commands from other applinatissing SimObserver’'s remote command interface.

Data

SimObserver will also periodically write to the DAile while a recording is in progress, providedtth
data is being sent from a remote system. A viguailimited number of columns may be sent from the
remote system, and file sizes are only limited Wgilable disk space on the archive drive. The tgpda
rate with which data is sent to the file is selblgahrough the SimObserver user interface.

The titler config file defines which title valueseawritten to the DAT file. Data that is written the

DAT file is not managed or displayed by SimObsenaning playback or other operations. It is meant
be analyzed and/or displayed through Datapac seasupplied application.
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SimObserver PC

SimObserver is sold as a “turn-key” system -- ghgpped with the software and hardware needeid for

to function as a Video and Data Collection devig@de computer system runs Windows XP Professional,
but has been configured to work with SimObsen/s.with all Windows systems, an application can
cease to function if additional software is ingd|lthe operating system or drivers are reconfajuaed
current software is uninstalled. This is espegitilie when dealing with DirectShow and DirectX,igfh
SimObserver uses heavily.

It is therefore essential that the following guidet be followed regarding the SimObserver PC.
Violating these rules may cause significant tim&raqubleshooting problems with the SimObserver
application.

Do not install video capture or video/DVD playbagplication software on the system. Existing
DirectShow filters may interfere with newly insedl filters.

Do not install any Windows XP updates unless da@t¢b do so by Realtime Technologies staff.
Do not change the color depth of the desktop tahamg other than 32 bit color.

Do not modify, reinstall, or update DirectX, unlegected to do so by Realtime Technologies
staff.

Do not update Windows Media Player, unless diretitetb so by Realtime Technologies staff.
Do not update Drivers for Windows devices, inclgd®dnboard Video, Onboard Audio, Video
Capture Cards,

Do not remap the drive letters of the hard drives.

Do not install additional hard drives in the system

Do not remove the DVD drive without replacing ittkvee CD-ROM that will use the same drive
letter.

Do not attempt to update any DirectShow filterdlos system.

Do not rename any of the existing folders undertiC:\

Installing applications that do not violate anytloé rules above should not cause problems with the

system, or the SimObserver application. If in dpabeck with Realtime Technologies before
installing the application in question.
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Video Collection and Analysis Process Flow

SimObserver provides all the functionality you néadreate and analyze video records of your
simulation activities. You can see the processthadssociated tools in the flowchart providedwel

SimObserver Video Capture and Event Marking

Capture Video

Record Events

Optionally send data for the DAT File
Create and Manage Video Overlays

v

SimObserver Video Review and Event Seeking

Seek to Events
Fast Play/Slow Play
Frame by Frame Analysis

Datapac2K?2 Detailed Data and Event Analysis
(Optional)
- Detailed Data Stream Analysis
Synchronized Video View
Display Multiple Data Streams
Data Event Identification
DAT File data streams

ShowBiz Video Editing

Timeline-Based Video Editing
Multiple Transition Effects
Create Highlight Clips from Full Video
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MyDVD DVD Authoring

Create DVD Menus/Structure
Burn Video to DVD Media
Burn Data to DVD Media

Veritas RecordNow DX DVD Data Disc Authoring

Create a DVD Archive of Raw Data Files
Burn Raw Data to DVD Media

SimObserver software record mode allows you toterdaital video with graphical video overlays. You
can also mark events that occur during the viddadititate the review process. In playback mogr;
can seek to individual events, fast play, slow @ag perform frame by frame video analysis.

The Datapac2K2 software allows you analyze simuld#ba files in detail and synchronize them wité th
video file captured in SimObserver. The eventsAd files generated by SimObserver can be
imported into Datapac. Datapac2K2 allows you tpbically display data variables and to see how the
change as the video progresses. You can alsdfiddata events by defining rules for event selatti
Datapac will quickly scan your data files and idigneéach time a set rule has been satisfied. Hoen

can quickly search through those events using Ratawideo playback capability.

The ShowBiz Video Editing package gives you thecfiomality you need to professionally edit your
videos. The ShowBiz video editor makes it eagyuibtogether “highlight” clips from several diffent
files and to create professional transitions bebateem.

The MyDVD software package makes it very simpler@ate a DVD structure with menus or buttons
used to execute the videos on DVD players. MyDWbwes you to write your video files to DVD in a
format that will be compatible with many set topxlaVvD players.

The Veritas RecordNow DX software package provaleszard utility that makes it simple to grab raw
video, event, and data files from a data collectotivity and write them to DVD. Saving the rawtala
files to DVD preserves your ability to analyze thaa directly from DVD.

Together, the tools provided with SimObserver @eapackage that allows you to capture, analyzk, an
archive detailed video recordings of your simulataztivities.
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SimObserver Application

General Application Layout
The general layout of the application can be seehe picture below.

Title Bar
>
Menu Bar ——»

Video Display

Window A

Status Icon —

Video Control
Toolbar ——»

_—r

Status Bar

Title Bar — indicates the base name of the video loadeaeimpplication

Menu Bar — contains the menu options that control the appbn. Only those functions that are
applicable for the mode of operation are enabl@abled menu options are displayed but grayed
out.

Video Window —displays the video file (playback mode) or thedférom the video cameras
(monitor and record modes). If enabled, the vitlies that have been selected for use in a video
capture will also be displayed in this window. Tdisplayed video will always be shown in its
native resolution of 640 x 480 pixels. Therefave,recommend that you set your Windows
resolution to 800 x 600 pixels to encounter akelitistortion as possible.

Status Icon— indicates the current state of the video coratpgilication. lcons match video

control bar icons

Video Control Toolbar —contains the controls that allow you to startjggg and stop video
recording and all playback functions.

Status Bar— informs you of various states of the system. ikstance, in playback mode, the
status bar will give you the time stamp of the eatrframe of video. In record mode, the counter
tells you how much video has been recorded, whetheot video frames have been dropped, and
the current titler configuration file, etc.
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Menu Options

The following menu options allow you to control SMaserver. Each option and its associated
functionality is discussed below.

File Menu

File:New — used to enter a base name. The base namalitousiere the video and event files
generated during the video capture session. Sajeetie:New opens a Windows file selection
dialog box. Enter the name you want to use tcestog video. Click OK. SimObserver prepares
the system to record video under the name you tgpeddransitions the application to record

mode.

File:Open —used to open an existing video file for play back.
When you select File:Open, a Windows file selecti@iog is
opened. You can browse for and select the videydéu want
to review. Click OK. SimObserver loads the vidde &nd
transitions to playback mode.

File:Preferences -used to launch a dialog that contains

settings that control how SimObserver will operad/hen

you select File:Preferences, a preferences dialogened that

will allow you to edit the SimObserver system sgjti. Descriptions of each setting are defined

below.

Capture Drive — allows you to choose which disk drive will redahe video from the
application.When SimObserver is first run it will attempt taelet the appropriate capture
drive to use for your hardware configuration.

SimObserver systems contain 2 drives, with E: or D:

generally being the secondary “capture” drive. If

unsure what drive to use as your capture drivasge

contact Technical Support.

DAT File Update Rate— allows you to define the rate

at which data will be written to the .DAT data file

Video Input — Selects which capture port the video

equipment is attached to: S-Video or Composite. S-

Video provides the highest quality signal and stdoé

used if possible.

Flush Socket Buffers Every Frame applicable only

when using Ethernet Communications. If checked, wi

cause the Ethernet socket to read all packets tinem

communications buffer every frame. If unchecketll,ni@ad one packet per frame. See
the section on Remote Tcl/C Communications for nigicrmation

Default .tcf — allows you to choose if a default titler configtion file will be loaded when
SimObserver is launched. You can also select ane which titler configuration will be
the default.
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View Menu

View:Run Log — displays the contents of the run log

for the current video. Messages are written tartime

log recording the events that occurred during the

creation of the video file. The run log typically

includes error messages or warnings from the system

external connects and disconnects, and titler gardiion file loads that occurred during video
capture. The run log gives you a very basic ahitittrace the sequence of key events, should you
have problems recording your video files.

Titler Menu

When you first start up SimObserver, there is tlertconfiguration loaded. Once you successfulbd a
titler configuration fileit will become the active configuration. The stabar indicates the name of the
active configuration.

A

Titler Configuration Status Indicator

Titler:New — allows you to create a new titler
configuration file. Selecting Titler:New opens a
Windows file selection dialog that allows you tamaa
new title configuration file. When you enter a dali
filename, SimObserver launches the titler configoed
loaded with your named config file template.

The template file comes populated with the appederi

section tags and includes several sample enthies.

addition to launching the titler configuration exlitthe

new configuration will be set up as the activestitonfiguration. See the next example.
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Note: To view changes that were made while editinghe file must be saved in the editor and
the Titler:Reload option must be selected.This Titler:Reload option is enabled once theran
active titler configuration. For more information how to create and format a titler
configuration, see the Titler Configuration Filee8pication section.

Titler:Edit — launches a titler configuration file editor,caling you to modify the titler
configuration. Selecting Titler:Edit launches thiker configuration file editor. If there is an

active titler configuration, the editor will autotilly load that file. If there isn’t an activiélér
configuration or if errors were encountered thé¢ fimse you attempted to load a

configuration, a Windows dialog will be displayeskang you to choose which configuration file

to edit. Once you are finished editing the fileuymust Save to retain the changes. The changes
can then be loaded into the SimObserver systeneldgnming a Titler:Reload operation.

Note: You do not have to close the titler configurgon file editor after saving but you must
select Titler:Reload to view the changes in the t& previewer.

Titler:Load - allows you to load an existing titler configuoat Selecting Titler:Load opens a
Windows file selection dialog, allowing you to brsevfor and select the title config file you want
to work with. The configuration file will be loadevhen you click OK. Once successfully
loaded, the titler configuration will become theiae configuration. If errors are encountered
during the load, the first error will be annuncate the user through a dialog box and the load
will be aborted. The titler configuration file niuse edited by selecting Titler:Edit and the
problem resolved before the configuration will load
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Titler:Reload — reloads the
active titler configuration. The
titler configuration name listed
as the active titler configuration
on the status bar will be
reloaded when this option is
selected. If there is no active
configuration, this option will
be disabled.

Note: To view changes that
were made while editing, the
file must be saved in the
editor and the Titler:Reload
option must be selected.The
changes are not applied to the
system until the reload is
complete.

Titler:Preview Config — controls title previewer off/on status. Thetgs$eof this menu option is
indicated by the presence or absence of a chedk Imesrde it. When there is a check mark next
to the Preview Config, the titles should be displhpver the video window. Selecting this menu
option toggles between

displaying and not

displaying titles. Please

note the example to the

right.

Titler:Modify Titler

Values -generates a dialog
box where you can enter
test values to see how titles
will look before you start
capturing video. The

dialog box includes all tilter
tags listed in the titler
configuration file. Double
clicking on the Values
column allows you to select
any tag you want to change.
This brings up another
small text entry dialog box
where you can edit the titler
tag. When you hit Apply, the value will be displdyie the video titler preview.

You can also enable/disable individual titler tadues by clicking on the check box in the first
column. Please review the image below for a eleigiea of how the modifier works.
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See Titler Configuration File Specification for reanformation about the format of the titler
configuration file.

Video Player Menu

The Video Player menu selections allow you to statise and stop the video in addition to chantiieg
video playback speed. The Video Player menu optawe disabled while recording. The Video Player
options are described below.

Video Player:Monitor — allows you to transition to monitor mode. Terent video file will
be unloaded and the video display area will shee ciamera input.

Video Player:Play— causes the video to begin playing. The plalylod¢he video is displayed in
the video display area. This option performs #rae action as the play button in the video
control toolbar.

Video Player:Pause- causes the video to pause if it is currently iplay If the video is already
paused and you re-select pause, the video wilindtuthe function it was performing before the
pause was initiated. This option performs theesagtion as the play button in the video control
toolbar.

Video Player:Stop— stops the video and
rewinds it to the beginning. This option
performs the same action as the stop
button in the video control toolbar.

Video Player:Playback Speed- allows

you to select the speed at which you'd like
slowplay and fastplay to operate. The
slowplay and fastplay options are selected
independent of one another, allowing you
to tailor the playback to your viewing
needs. A check mark is displayed next to
the current speed selections.

Help Menu

The Help menu is an electronic help file with infation about how to use the SimObserver system.

Help:Titler Config Help — opens a file
with descriptions of how the titler
configuration file can be formatted.

This is intended to be a quick reference
guide for creating the titler configuration
file.
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Help:SimObserver Help— opens the main help file for the SimObservediagfon.
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Modes of Operation

There are three main modes of operation within Sisedver that provide all functionality required for
you to configure the system, capture the simulagigperiences, and play back the captured videcsélhe
three modes are called monitor mode, record mawkepkyback mode.

Monitor Mode

SimObserver automatically starts in monitor mot#onitor mode allows you to view the live video
camera input and to select and adjust the titlafigoration prior to readying the application tcoed.

In this mode the application is passing the liveneea input straight through to the computer scregris
mode is provided so you can adjust the video gjtbonfiguration and verify your camera aim, focausg
lighting. The titler configuration options are éhed so you can modify your titler configurationdan
preview the results over the live video camera feglll of the playback controls are disabled. Taeord
option also remains disabled until you transitiomeécord mode by performing a File:New menu
selection. The monitor icon is displayed in theédo left portion of the video screen when the sysie
in monitor mode.

Record Mode

Record mode is entered
when you select the
File:New menu option
and enter a valid base
name for your video
recording. The base
name is displayed in the
titler bar at the top of
the application. Once
you've entered record
mode, SimObserver is
ready to begin capturing
video and associated
event marks.

When you first enter
record mode, the record
button is the only
enabled button on the
video control toolbar.
Once recording has
begun, the stop and
pause buttons are
enabled.
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Record Controls
The following buttons are enabled on the video @ribolbar during the video recording process.

' Record — records video to a video file under the baseengou defined when you performed the
File:New.

Stop — ends video recording. Once ended, the
recorded video file is moved from the capture drive
to the archive drive. You will see a dialog boxttwi
a progress bar indicating the status of the copy.
Once the copy is complete, the file is automatycall
loaded into SimObserver you are transitioned to
playback mode.

Pause— suspends video recording. The video display
area turns black and “Paused” is displayed actwssdnter
of the video. The video continues to record tlezklframes
into the video file to help keep the data strearsyimc with
the video. Clicking on pause while the video isgended
restarts live camera feed recording.

Record Status Indicators

During the recording process, the video controlliiar and
status bars are configured as shown in the figatewn

General Status
Indicator —

4 A

. . ’ Communications Status Indicator
Record Time Counter Video Performance Indicator unicat u :

The following items are presented on the status bar

Status Icon — indicates that recording is in progress by slofldghing the record icon in the
lower left of the video display area

Record Time Counter— indicates how much video has been captured.

Video Performance Indicator —shows the number of packets received and the nuaflviieo
frames dropped. The number of packets receivadates how much data has been received
through external communications. The frames drdmaeinter shows you how many video
frames have been dropped. Frames are dropped leat@ugdeo capture processing did not
complete within the 33 millisecond time frame. dthg this number remains at zero. This may be
caused by an excessive amount of data collectidrogerlay titles and images.
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Communication Status Icon —-shows you that external systems have connectdgbto t
SimObserver application. Up to two icons may Ispldiyed indicating live primary and
secondary connections.

Generating Event Marks

You can add event marks to your video to help yod important points quickly and easily during play
back. Once you've created a valid base name for yioleo by selecting File:New, a file is generated
namedbase.evin the same folder as the video file.

Events may be marked using
key strokes on the
SimObserver keyboard or
through remote commands
from external systems. Any
key on the keyboard may be
pressed to mark an event.
Any event you mark from
the time you select File:New
until the video is stopped
will be recorded into your
event file. If an eventis
marked before the video
starts recording, it will
correspond to the first frame
of video.

An event start and stop time in both video andusation time scales plus an event type are writbetme
file for each event you mark. Currently, the ev&tart and stop times are the same value. Theitme t
values have been added to the file to supportéuBimObserver functionality.

If you mark events from the SimObserver keybodrd,time values for the start and stop time of the
event will correspond to the video time when thergwvas generated. If the video has been generated
through a remote connection command issued froextrnal application such as a simulator, the sim
time values for event start and stop time will béhie time scale supplied by that external appboat
when the remote record event was sent. This toake $s referred to asiim timé.

As a video file is created and saved, SimObsentmaatically generates two events called
RECORD_EVENT and STOP_EVENT. These correspontddime that the video began recording and
the time that it was stopped. More information rbayfound in Built In Events. Keyboard key strokes

are entered into the events file as KEY_EVENT_Agwgssing the “A” key and KEY_EVENT _B for
pressing the “B” key and so on. Events generatad £xternal applications will have the event name
supplied in the vcEventMark remote command. Midtgvents with the same name may be added to the
events file. They will be scanned sequentially bigiplayback event seeking.

More information about event marks may be founBwent File Specification.
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Generating DAT File Data

The DAT file is generally used to collect experirte@mmeasures that need to be synchronized with the
video and/or event files. For instance, accelenaolal position, brake pedal position, steeringeVh
position, etc. are common elements that vary viftle t and cannot be easily represented as eve§3. D
file data is useful in post-processing operatiohdemeviewing the data in Datapac. Some systeng m
already generate a data file that is compatible Watapac, in which case the DAT file functionalityay
not be necessary. Consult the documentation for garticular system to determine whether thisiés t
case.

ASCII Data for the DAT file may be streamed to 8iemObserver machine using the remote wire
protocol API during recording. Title tags are ¢eshin the titler configuration file for each meesyou
wish to capture. The format command within the Dg€ttion of the titler configuration file is used t
define which measures will be written to the DAIE fi Data is sent from the external application
addressed to the tag value. SimObserver recdiatslaita and writes the value to the DAT file &t th
specified rate in the location defined by the tidenfiguration file The rate at which data erdrege
written to the data file is controlled by the saftin the Configuration Dialog.

Note that data will be written to the file at thedescted rate, regardless of the rate with whiclh dabeing
transmitted from the remote system. This implied the remote system is transmitting data pac¢kets
the SimObserver machine at the selected rateatdf id being transmitted at a slower rate, enwidde
duplicated in the DAT file. If data is being tramsted at a higher rate, data will be overwritted @nly
the latest data entry will appear in the DAT file.

Data written to the DAT file is currently not loatler displayed during Playback Mode within
SimObserver. These operations are intended tetfermed in Datapac.

Playback Mode

Playback mode is
automatically invoked
when you perform a
File:Open command
and choose an
existing video file.
Playback mode is also
automatically invoked
after you stop
recording a video and
complete the file
transfer to save the
video.

The general layout of
playback mode is
similar to that of
record mode.

However, there are
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several key differences. In play back mode, altfioms on the video control toolbar are active gxce
record. The menu options for File, View, Videoy&laand Help are all enabled.

Playback Controls

Stop — stops the video and repositions the video tis¢ fiame (beginning).
Play — plays the video at normal speed.

Pause— suspends the video on the current frame andrdsghe current action. If pushed
again, playback resumes where it was suspended.

Slow Play— plays the video at a speed slower than norffilaé speed can be regulated through
the Video Player:Play back Speed menu.

Fast Play— plays the video at a speed faster than norifia¢ speed can be regulated through the
Video Player:Playback Speed menu.

du Frame Backward — rewinds the video one frame (33 milliseconds).
L]D Frame Forward — advances the video one frame (33 milliseconds).

L]d Event Seek Backward- repositions the video to the beginning of thevpus event and
continues current behavior. For example, if Sim&bar is performing in Slow Play when Event
Seek Backward is chosen, the video will be repmsétd to the beginning of the previous event and
Slow Play will continue. In like sense, if Sim@ipger is performing in Fast Play when Event Seek
Backward is chosen, the video will be repositioteethe beginning of the previous event and Fast
Play will continue. The event type may be

selected through the event type selection list

box.

Du Event Seek Forward- repositions the
video to the beginning of the next event and
current behavior continues. Event Seek
Forward works in the same manner as Event
Seek Backward. If SimObserver is
performing in Fast Play and Event Seek
Forward is chosen, the video is repositioned
to the beginning of the next event and Fast
Play continues. The event type may be
selected through the event type selection list
box.

page 22



Realtime Technologies, Inc. SimObserver User’'s Manual

Event Type Selection- can be used to limit event seeking to a padicchtegory of event.
ALL _EVENTS is the default seek criterion and wilciude all event types. The remaining options
will depend on what types of events you have madkethg the collection of the video.

Video Seek Bar— can be used to find a particular location inwiueo file. If you place (left mouse
click and hold) the Seek Bar pointer in a new laabn the bar, it will immediately reposition the
video to that location. The Playtime timer on $i@tus bar automatically updates to reflect the tim
stamp of the video at the location of the Seek@anter. The far left of the Seek Bar represems t
beginning of the video and the far right represémtsend of the video.

Seek Bar

A left mouse click to the right of the Seek Barmger will cue the video ahead 10 frames or about
.33 seconds.

A left mouse click to the left of the Seek Bar geimwill rewind the video 10 frames or about .33
seconds.

Playback Status Indicators
The following status indicators are available o $katus bar during play back.

General Status/V
Indicator

/ f y N

Playtime Event Status Indicator Simtime Seekbar

General Status Indicator— shows the icon for most recently pressed control.

Playtime — indicates the video time value for the curredew frame in HH:MM:SS.00 format.
Event Status—indicates the number and type of the currenttevéhe event number is displayed
as Event: x/n - where x is the current event nunmies the total number of that type of event
captured in the video, and Event Type is the nahtleeoevent

So, if there are three KEY_EVENT _As captured dutimgvideo and you have KEY_EVENT_A
selected in the event type selection list box, gaée Event: 1/3 — (KEY_EVENT_A), then
Event:2/3 — (KEY_EVENT_A), and finally Event:3/3(kEY_EVENT _A) as you seek through
the events. This indicator will also be updatethasvideo plays and will indicate the last event
marked given where you are in the video play back.
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Simtime — indicates the time value for the current videfe in the scale defined by an external
application if a primary connection was used tdiaté the video recording. You might use this
time scale to position the video to the locatios@ie data anomaly identified in the real time
data stream of an external device such as a drgimglator. The time values for Simtime will be
correlated to those in the data collection filenfrthe simulator whereas the Playtime indicator
will show a counter that is correlated only to taeo file itself.
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Data Archive

Video, event, and serial data files collected vtinObserver may be archived to DVD storage media.
There are several issues that must be considered @dtiding exactly how to save the archive. DVDs
may be used to store raw data files or video fies have been formatted to play in standard DMDgge
boxes. The DVD video format is based on the MPE@20 compression format but has also been
multiplexed so the DVD will be recognizable in mest top boxes.

Therefore, MPEGZ2 files that are generated by Sine@les cannot be just directly copied to the DVD and
expected to be recognized by standard set top Dielieps. Likewise, once the files have been forethtt
to be recognized by the set top boxes, they willogofully functional in Datapac2K2 because of the
specific way that data must be written to the DVD.

Your SimObserver system comes with the necessdinyae programs to either save your video clips to
a DVD that will be playable in set top boxes odasa files that can be recognized by Datapac2K2 and
any other computer-based video player that recegmMZPEG2. We recommend archiving all of your
data files to DVD as raw data and creating sebmpcompatible DVDs on special occasions when you
have a need to play the video on a commerciabpeD¥D player.

Archive to DVD as Raw Data Files

Launch the RecordNow DX software by Veritas. Arstwt to this software
should be visible on your desktop. This softwaaelkage comes with a
very simple wizard for creating data DVDs.

Follow the instructions for creating a data DVDe &ure to select the .mpg,

.evt, and .dat files for each video you want toesto keep the full data archive intact. Once you
have created the DVD, any further analysis withapat2K2 or SimObserver can be performed
directly from the disk. Here is the opening scréerthe wizard.
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Archive Video to DVD in a Set Top Player Compatible = Format

Launch the ShowBiz video editing software packa@eshortcut to this application should be on
your desktop.

Edit your video files using ShowBiz. Step-by-stegtructions are under the “Basics” help
function button in the main user interface. Stgradding files to your album by selecting files
and dragging it to the storyboard or timeline.

Once you have created the video clip you want am Y@/D, select the “Create DVD” option on
the left side of the ShowBiz user interface. lbyoant to simply create the DVD without menus
or other navigation features, select Create:DVDOHaut menus) and follow the instructions for
naming and creating the DVD.
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If you want to create a DVD navigation structurgest Create MyDVD Project. This will launch
the Sonic MyDVD software package. The Sonic MyDpé&xrkage provides simple instructions
for creating menus of video clips and changingappearance of DVD menus.
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Remote Tcl Command Interface

The remote Tcl Command Interface may be used totegncontrol a SimObserver system from any
application that runs a Tcl Command Interpretechsas a DriveSafety Vection driving simulator or a
stand-alone VisualTcl application. These commaddnserted into the Tcl script within the driving
simulator scenario project and are executed dutingime operation. The commands may be used to
connect to the SimObserver system, prepare itittgovcollection, load a titler configuration fileark
events of interest, and send data at run time.

Remote Operation Overview

SimObserver may be operated from the graphicalinsaface supplied with the system or may be
controlled by another application through remoteg@and execution. The remote commands provide a
communications protocol that allows messages tebéto the SimObserver system over an Ethernet
network connection. Once the SimObserver appbodtias been opened on the video collection
computer, the communications component “listenghtonetwork for these commands and acts
accordingly when one is received. SimObserveesghed to allow multiple connections from external
applications so that additional systems, such adragkers and physiological measurement devieas, C
generate titler data or events.

To keep all data elements synchronized, it is resegdor SimObserver to assign a master clock vadue
video time to each data observation, event, anglovichme. The external application can send a time
value to be catalogued with the rest of the captdaga but it is not used when seeking eventstar da
observations.

A standard connection can be used to define wihergitdeo will be stored (base name) and whichrtitle
configuration file should be used for the curremgptcire. Multiple connections are supported by the
system, but only one is allowed to set the baseeremd titler configuration file specification.

Data Communications Rates

When you use the communications protocol (whethdici or C) remember that SimObserver always
runs at 30Hz, or 30 framesl/iterations per secdsiader normal circumstances SimObserver reads gxactl
one packet from the Ethernet for processing eaahdr This helps to synchronize data packets when t
remote system and the SimObserver machine ardlglmit of sync. However, it will cause problenfis i
the data packets from the remote system are beimgas a rate greater than 30Hz — because thesxces
packets will be buffered on the SimObserver machifige titles and/or data being sent to the
SimObserver machine will appear to fall behind askets build up in the buffer. The best solut®ioi
send data as close to 30Hz as possible. Sendiagtieates less than 30Hz is also acceptablewdhnd

not cause any problems.

SimObserver’'s Preferences dialog contains thengetilush Socket Buffers Every Frame.”, which will
cause the Ethernet socket code to process ALLvedenessages per frame, rather than processing a
single message per frame. This setting will altbesapplication to communicate with SimObservea at
rate greater than 30hz with no buffering problemke SimObserver application still operates at 30Hz
however, and data sent any faster will not be askexdged or processed except on frame boundaries.
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Note that SimObserver will process every packet §em a remote application, even if “Flush Socket
Buffers Every Frame” is selected. This meansifitae application sends 3 packets with 3 separate
events in one frame, SimObserver will record alihaf events appropriately — none of the messages ar
“skipped.”

Configuration Steps

Using SimObserver in conjunction with a driving siator is one of many desirable modes of operation.
The steps below explain how to establish primay secondary connections to the simulator to start
video recording, send data to SimObserver to b@alied as titler values, and mark events on theovid
The sequence assumes that a titler configuratienvis created in SimObserver prior to the simoihati
run.

1. Start SimObserver on the video collection systdine application displays live camera input.
Verify camera views and adjustments before capgwideo.

2. The vcConnect command is issued from the simukatopt to establish a connection to
SimObserver (on a DriveSafety simulator, this waulast likely be done in the Init Script). A
SetConfig command is then issued to select a tidefiguration file, and defines a base name
under which the video and event file will be storédter this command is complete,
SimObserver is ready to start capturing video hllitwait for the vcRecord command to
commence recording. Any titler fields being dig@ld may be updated with data prior to
recording if so desired.

3. If the titler configuration file does not enablettitler fields by default, they must be enabled at
runtime using vcEnableTitle before the title figdl display as on overlay on the video. The title
name is established in the titler configuratioa.fil

4. Assume that an experimenter control panel has deegloped in Tcl for this simulation scenario
and it is designed to send event data to the vitkeoA vcConnect command would also be
issued from the experimenter control panel appboatio establish a communications channel
where event data could be sent to SimObserver.

5. Assume that we want to send data from the simutateeveral titler overlay fields in
SimObserver. The vcUpdateTitle command would beed in the simulator script for each field
that needs to be updated with new data. This camdmats the data into a buffer to be sent to
SimObserver but does not actually cause the seadcar. Multiple vcUpdateTitle commands
will build a buffer to be sent to SimObserver whishmore efficient than sending data after each
vcUpdateTitle command. A vcEndFrame command meissdued to send the update buffer to
SimObserver. After updating all necessary titdds, the vcEndFrame command must then be
issued in the script to actually send the datargC®server. The data will display in the titler
fields as it is formatted when sent with the vcUped@le command. If we want to update these
fields continuously at some rate, it is suggedsted & loop be developed to manage updating the
fields.

6. To start video capture, the vcRecord command shoelidsued. vcPause and vcResume may be
issued subsequent to vcRecord to control videaucaptNote: When paused, the system continues
to capture blank video frames to remain in syntvhe real time data stream. Remember to issue
a vcEndFrame command after the vcRecord, vcPaoBesume, and vcStop to send the
command buffer to SimObserver or the commandsnaiilexecute immediately.
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7. If we want to mark an event to be searched fonewideo after capture is complete we could
issue the vcMarkEvent command. At this point,ublarkEvent command could be issued by
either the simulator or the experimenter controlga If a positive time value is sent with the
vcMarkEvent command, the time value will be usethasevent time. If a negative time value is
sent with the vcMarkEvent command the event tinlebwi derived from the time base established
by the video clock. The time stamp coded witheatent will correspond to the clock value issued
with the EndFrame command. The vcMarkEvent allgas to specify an event type. During
play back, you can search for either specific etygms or all event types depending on what you
have selected for event search options.

8. Optionally, the command vcUpdateTitle can be usagpdate titles that will be stored in the DAT
file. The titler configuration file needs to hate titles defined. A format command also needs
to be issued in the <dat> section.

9. Once video recording is complete, the vcStop conthmaay be issued. The vcStop command
closes the video file and video may no longer laedd

10. The vcCloseConnection command can now be issueldse communications between
SimObserver and the other applications.

Note: If vceCloseConnection is issued prior to vcSfm you must stop the video recording from the
SimObserver graphical user interface. The applicabn does not force the video to stop upon
vcCloseConnection in case the user wishes to recadme aspect of the driver’s activity after the
simulator has been shut down.

Remote Tcl Command Library

The latest version of the Tcl loadable library t@obtained from Realtime Technologies. It hasibee
compiled for Windows and Linux. The library is nasih'vctcl.so’ or ‘vctcl.dll’ and should be placed i
an appropriate directory to be found by the Tatipteter. On DriveSafety simulation systems, Tcl
libraries are generally placed in /home/sim/vedtonon the Host computer.

Note that before any of the following commands lbarissued, the vctcl library must be loaded into th
Tcl command interpreter with the following command.

load vctcl[.so|.dll]

Some versions of Tcl require the extension (.salrand some don’t. If operating under Windowss
extension will be “.dllI” and if operating under lir/Unix the extension will be “.so”. In additioifthe
library is not in the current directory, a fully ajified path name will have to be used as wellr Fo
instance:

load /home/sim/vection/bin/vctcl.so

vcStartup latencyframes

Initializes the library and configures it for thesgn number of latency frames. See the sectiolatamcy determination
for hints on the values to use here. If a valleothan zero is given, it is assumed that thentleecommunicating at a
fixed, periodic rate. If this is not the case, thefering mechanism used will cause undesireditesu

Parameters:
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latencyframes The number of “frames” to buffer each packet befgending it to the SimObserver machine..
Returns:
NULL on failure, an initialized vcConnection on sess.

vcConnect vc local

Connects to remote VC system. Initializes locakstd and connects to the specified remote videlecdn system. Must
be called after vcStartup with an initialized cociien.

Parameters:

vc The remote VC system to connect to. It may beifipd as a host name, or in numbers and dotsinatat
local The local adapter to bind to. It may be specifisch host name, or in numbers and dots notatiwo.special
strings are accepted: "INADDR_ANY" and NULL or "™INADDR_ANY" will bind the local connection to any
valid adapter in the system. NULL or " will binbé local connection to the connection that matthediost name of
the system. This is usually the "primary" adapter.

Returns:

0 if the remote IP address could not be resolreal|dcal address is invalid, or appropriate menoanyld not be
allocated, 1 if successful. Note that this funttinay return 1 even if SimObserver is not runnindgre remote
system.

vcOpenConnectionvc latencyframedocal tcf base(Phasing Out)
Connect to remote SimObserver system as the printaryection.

Initializes communications and connects to the ifipecremote video collection system. This functicen be called by
the primary connection only.

Parameters:

vc The remote SimObserver system to connect to. ytimaspecified as a host name, or IP address ifersvand
dots notation.

latencyframes This value determines the number of “frames” thatlibrary should buffer each data packet before
sending it to the SimObserver system. Settingtth&svalue other than zero implies that the cligmtansmitting
packets at a fixed rate, so that the buffering raatdm will operate correctly. The section of thenmal entitled
<INSERT HERE> explains how and why to set this alale.

local The local adapter to bind to. It may be specifisch host name, or IP address in numbers andhadiatson.
Two special strings are accepted: "INADDR_ANY" addLL or "". "INADDR_ANY" will bind the local
connection to any valid adapter in the system. NWGLL" will bind the local connection to the contiea that
matches the host name of the system. This is ystedl"primary" adapter.

tcf The titler configuration file to use. The filenargiven is expected to be in a directory relative t
c:/rti/TITLER_CONFIG. In other words, if the patktudyl/titler.tcf" is given, the video collecti@ystem will
attempt to find the file "c:/rti/ TITLER_CONFIG/styd/titler.tcf".

base The base name of the video collection outpusfilel output video files and other collected dadll use this as
a base name. The pathname given will be treatedthe tcf argument. If the name "studyl/subjedsldiven, then
the MPEG2 collected data file will be written ta/tt/studyl/subjectl.mpg".

Returns:

0 if the remote IP address could not be resolresl|dcal address is invalid, or appropriate menoonyld not be
allocated, 1 if successful. Note that this functinay return 1 even if SimObserver is not runninglre remote
system.
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vcOpenSecondaryvc latencyframegPhasing Out)

Initializes communications and connects a secondayt to remote VC sys.

Initializes local socket and connects to the spetifemote video collection system as a secondiéentc Secondary
clients are not allowed to select the TCF or chaother global settings, but are allowed to modifig$ and change the
record start/stop/pause state and send events.

Parameters:
vc The remote VC system to connect to. It may beifipd as a host name, or in numbers and dotsinatat

latencyframes See the explanation in vcOpenConnection.

Returns:
0 if connect failed, 1 if successful. See notegdOpenConnection on return values.

vcDisableTitle title

Disable a title.
Disable the title from being displayed. If thedits already disabled, this will have no effect.

Parameters:
titte The name or TAG of the title as specified in T file.

Returns:
0 on failure, 1 on success.

vcCloseConnection
Disconnects a client from remote VC system.
All Communications are shut down on both ends.

Parameters:
None.

vcEnableTitle title

Enable a title.

Enables the title to be displayed using default@alfor any dynamic arguments. UpdateTitle maydiled on the same
frame to change the dynamic arguments. This willbda the title to be displayed even if recordingas in progress. If
the title is already enabled, this will have nceeff

Parameters:
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titte The name or TAG of the title as specified in Ti&F file.

Returns:
0 on failure, 1 on success.

vcEndFrame timeval
Ends the titler sequence for this frame and seldst that has been buffered thus far.

This must be called once at the end of each iterath send the new data to the video collectiotesysThe time value
sent from the primary connection is the one thatised in the logs on the VC System. Time valuemfsecondary
connections are ignored.

Parameters:
timeval The current simulation or iteration time of theshsystem.

Returns:
0 on transmission failure, 1 on success.

vcMarkEvent event timeval
Mark an event in the events file.

Adds an entry to the video collection events fiedfying the time the event occurred and the nafrihis event. The
event time need not correspond to the current tatthpugh some programs may have problems if evanetsvritten in
random order to the events file.

Parameters:

event The name of this event. All spaces in the evam@will be replaced with underscores to work adoun
problems with some 3rd party tools.

timeval The time that the event took place. If positi@anObserver will insert whatever value you haveipdor
timeval. If negative SimObserver will insert tfime value generated by the primary connectionaevi

Returns:
0 on failure, 1 on success.

vcPause
Pause recording video.

Pause collecting video to the previously specifiéels). The connection must be initialized, corteelc and currently
recording to have any effect.

Parameters:
None

Returns:
0 on failure, 1 on success.
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vcPositionTitle title x vy
Position a title.

Move the specified title to the screen positioregivif the title is currently disabled, its positiwill be updated, but it will
not be enabled.

Parameters:
titte The name or TAG of the title as specified in Ti&F file.

X The horizontal screen coordinate to place tihe it the value is less than 1.0, this is takebea "normalized"
screen coordinate. If the value is greater thantisOis interpreted to be an absolute pixel cowats.

y The vertical screen coordinate to place the. titlthe value is less than 1.0, this is takeneéal'normalized” screen
coordinate. If the value is greater than 1.0 thigierpreted to be an absolute pixel coordinate.

Returns:
0 on failure, 1 on success.

vcRecolorTitle title r g b a o
Recolor a title.
Change the color attributes of a text based title.

Parameters:
titte The name or TAG of the title as specified in Ti&F file.
r The new Red component of the primary glyph aReage: 0-255.
g The new Green component of the primary glyph.gReamge: 0-255.
b The new Blue component of the primary glyph aRemnge: 0-255.
a The new Alpha component of the primary glyph aRange: 0-1.0.

o This value should be zero. Itis reserved fotli®e Fonts.

Returns:
0 on failure, 1 on success.

vcRecord
Begin recording video.
Start collecting video to the previously specifféel(s). The connection must be initialized and mected.

Parameters:
None.

Returns:
0 on failure, 1 on success.
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vcResume

Resume recording video.
Resume collecting video to the previously specifigz(s). The connection must be initialized, cocteel, and currently
paused to have any effect.

Parameters:
None.

Returns:
0 on failure, 1 on success.

vcSendData data(Phasing Out)

Sends the string ‘data’ to the DAT file.

Updates the data string that will be written to B®T file. The DAT file is written at a fixed peyilic rate that is set by
the SimObserver Configuration Dialog. The cliermgram is expected to be issuing vcSendData comsnand similar
rate. Generally this string is expected to beacsgseparated set of data values, but can be iamy gtat makes sense to
the application that will process the DAT file. &MCF file specifies which values are written te AT file. If the tag:
“SIMDATSTRING” is contained in the <dat> format $emn of the TCF file, the ‘data’ sent with this talill appear in
the DAT file. If there is no <dat> format sectionthe TCF file, the DAT file will contain only thi‘data’ string.

Parameters:
data The string filled with space separated data etesie

Returns:
0 on failure, 1 on success.

vcStop
Stop recording video.
Stop collecting video to the previously specifiglg(5). The connection must be initialized, coned¢tand currently
recording to have any effect.

Parameters:
None.

Returns:
0 on failure, 1 on success.

vcUpdateTitle title arg

Update a title's dynamic text.
Change the dynamic values of a title to the argusngiven. This function takes a variable numbeargiuments that must
be specified in the same order as they are indhéiguration for this title in the TCF file. If thtitle is currently disabled
the titles values will be changed, but the titld vémain disabled. These new title values wiliMmitten to the DAT file if
the ‘title’ tag is found in the <dat> format sectiof the TCF file.
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Parameters:
titte The name or TAG of the title as specified in Ti&F file.

arg The new dynamic value for this title.

Returns:
0 on failure, 1 on success.

Example for DriveSafety Simulators

The following Tcl script has been provided to sHmaw a script might look that establishes a conoecti
to the SimObserver system and updates severalfiglds at 30 Hz. There is also a virtual trigg¢jeat
monitors the brake pedal input and marks an eveenvbrake input is greater than 90%. This example
assumes that the SimObserver system has an IPsaddfr£92.18.10.170 and that a titler configuration
file has been created with titler fields named Sp&teer, and Accel. An example of how this miggt
scripted is provided below:

In the Init Script:

# Load the vctcl.so library into the Tcl interpnete
load /sim/bin/vctcl.so

# Startup protocol commands, use a zero latenayeval
vcStartup 0

# Connect to SimObserver system.
vcConnect 192.168.10.170 INADDR_ANY

#Set the base name and load the desired titlefigeoafion file
vcSetConfig mystudy.tcf Subjectl

# Create a virtual trigger to update the SpeederStand Accel titler fields 30 times a second.
VTriggerCreate UpdateTitlerFields {

vcUpdateTitle Speed [expr int($::Velocity*2.237)]

vcUpdateTitle Steer [format %+.3f $::Steer]

vcUpdateTitle Accel [expr int($::Accel * 100)]

vcEndFrame $::Time

}

# Add the virtual trigger so that updating will corance.
VTriggerAdd UpdateTitlerFields 30 Hz

# Create a virtual trigger to monitor brake pedal enark an event when pedal input is greater ti@&6. 9Suspend
# trigger for 10 seconds when the large brake ipdetected. Mark the event type as “Large Braled code it with
# the primary connection time.
VTriggerCreate BrakePedalMonitor {
if {$::Brake > 0.9} {
vcMarkEvent LargeBrake -1
VTriggerSuspend BrakePedalMonitor 10

}

# Add the brake pedal monitor to run at 30 Hz.
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VTriggerAdd BrakePedalMonitor 30 Hz

# Begin recording video.
vcRecord
vcEndFrame $::Time

In the Exit Script:

# At the end of the drive stop recording.
vcStop
vcEndFrame $::Time

# Shutdown communications to SimObserver.
vcCloseConnection

Any number of video control and titler configuratimmodification commands could have been issued by
other scripts during runtime. These commands dekcPause, vcResume, vcPositionTitle,
vcRecolorTitle, and vcMarkEvent.

Example for RTI Simulators

RTI simulators constructed using the SimCreator eéfind package use a custom component to
communicate with the SimObserver system. This aomapt is located iComponents/User/Simulation
and is name®CTitler.cmp. This component comes standard with the SimCredaforelease.

As with all SimCreator objects, the VCTitler compoh must be wired into the simulation model. Once

wired into the model, the component will send acddixed and generic titles to the SimObserver
machine.
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The VCTitler component contains a number of inpatating to various aspects of the vehicle modat th

are to be monitored and sent to SimObserver. Mage above shows how the component may be wired
into a standard configuration.

VCTitler contains the followindixed inputs that should be wired into the model apgedply:

Accel: Accelerator pedal input
Brake: Brake pedal input

Steer. Steering input

Gear: Gear input.

LinPos: Global Linear Position
LinVel: Local Linear Velocity
LinAccel: Local Linear Acceleration
Ori: Orientation

EngineRPM: Engine RPM.

Other fixed inputs are available on the componentiey do not need to be wired at this time. Taey

reserved for future use. Note that not all inputsst be wired, but data that is derived from unevire
inputs will be zero.
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VCTitler also contains the followingenericinputs that may be wired into the model, if desire

GenericOValue any numerical value from the model.
GenericlValue any numerical value from the model.

Wiring these inputs is optional. If they are usd, configuration inputs GeneNgag and
GeneritNPSpec must be set appropriately. GemNdragg contains the TAG (as entered into the TCF file)
for this title. GeneriNPSpec contains a “printf-style” formatting spectlms argument. For instance, if
the title is to contain the string: “The value wasalue>" where <value> is to be replaced by
GenericOValug GenericOPSpecshould contain: “The value was: %f.” More infortioa on printf-style
argument lists can be found online or in a C prognéng guide.

The VCTitler component contains the followingnfiguration inputs whichMUSTbe set to appropriate
values for the component to operate correctly:

Data Communications Rate The period (in seconds) with which to communidate
SimObserver. Since SimObserver operates at 3@hdjrgy data at a period less than 0.033
(33ms) will not cause titles to be updated anyeiasCommon values are: 0.03333 (30hz), 0.1
(10hz), etc.

Titler/Host IP : The IP address of the SimObserver machine.

Local Addr/IP : The local Ethernet address to use, if more threnEthernet port is available on
the system. Values of “INADDR_ANY” or *” (emptyshg) will use the default Ethernet port.
Titler Config File: The TCF file to select.

Titler BaseName The BaseName to use for filename storage. THisiame the file(s) on the
remote system. Changing this input for every subjéit cause each subject’s data to be written to
a different file name.

Latency Frames Generally this value should be ether zero o€8nsult the appropriate section
of this manual on setting this value.

Connect As Primary. Connect as the primary or secondary connectforalue of ‘1’ will
connect as primary, ‘0’ will connect as secondary.

Write to DAT file : Whether to send the data to the DAT file as waslto the titles. A value of O
will not write to the DAT file, whereas a value biwill.

Using the above inputs and configuration parametkeescomponent will send the following titles to
SimObserver:

speed Vehicle velocity (MPH or KPH depending on thedextion in the component code.
lonAccel: Longitudinal Acceleration in m/s squared.
latAccel: Lateral Acceleration in m/s squared.

accel Accelerator pedal position. Range 0.0 to 1.0.
brake: Brake pedal position. Range 0.0 to 1.0.
steer. Steering wheel position in degrees.

gear. Gear input value. P, R, N, D, L3, L2.

rom: Engine RPM

heading Vehicle heading in degrees.

Xpos Vehicle X position in the database.

ypos Vehicle Y position in the database.
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frame: The Simulation frame. Technically simTime /166666.

An appropriate TCF file must be set up and usezhfture these inputs and title the display. Ifit&/To
DAT File’ is set, then the above data will alsoviréten to the SIMDATSTRING in the order shown.
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Event File Specification

The Events File is written by the Video Capturelagggion at runtime in response to events presebyed
the host computer. Freeform events may be semt fine host, in addition to other information ttied
Video Capture application stores in the events file

This file will be named using tHeasename specified by the user. For example, ifd&gename is
“studyl/subjectl " the events file will be namedstudyl/subjectl.evt §

File Format

The events file is an ASCII formatted file that daviewed with a text editor.
The events file will contain the following header the very first line of the file:
# EVTL.0 : startTime stopTime simStartTime simStopT ime Event_Name

Subsequent versions of the events file will containncremented revision number if the format has
changed.

The header will be followed by some number of estin this format:
startTime stopTime simStartTime simStoptime Event_N ame<cr>
There will be one entry per line, with lines endingcarriage returns as shown.

startTime: Time the event started. This time value is piedi by the video processor and should
represent current video time.

stopTime: Time the event stopped. CurrerdtyrtTime andstopTime will be the same value but may
be different in later revisions of the software.

simStartTime: Time the event started. Time values are gengepatlvided by the source of data sent
from external connections. This time value is wledi by the time argument for the EndFrame command
that was used to send the data.

simStopTime Time the event stopped. CurrenityrtTime andstopTime will be the same value but
may be different in later revisions of the software

Event_Name The name of the event. Event names are gengnallyded by the host computer and may
contain printable ASCII characters only. Some edktools will not allow spaces to be included in
event names, so all spaces will be replaced byrandee ‘' characters before being sent to the &sven
file. Event names must be less than 80 charactéesgth.
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Built-in Events

RECORD_EVENT

The Video Capture system will generate an eventveh@Record” (start recording data) command is
received. The name of this evenRECORD_EVENT. This event can be used to synchronize the start
of video capture to the start of the hosts datkectbn file.

ThestartTime  of the event will be the simulation time, provideglthe host’s lastndFrame opcode, at
the time the recording actually starts on the Vi@apture machine. Some video capture devicesnequi
a variable amount of time, potentially up to 5 sty to begin recording. Figure 1 shows a graphica
representation of this process.

Record to
Disk
Begins \
VideoData | VFQ | VF1 | VF?2 VFn | VFn+l | VF n+z
A A A A A A
Time: 0.0 | Time: 0.03 Time: 0.6 Time: 5.00 Timed®. Time: 5.0
Host Data HFC | HF1 | HF 2 HF n | HF n+1 | \HF n+z2
v
Record Time 5.03 written to Events File
Command
Sent

Figure 1 - Record Event Time

Host Frame 1 contains the command to begin recgraihich is received on Video Frame 1. On Video
Frame 1 the capture hardware is told to begin diiegrbut there is a hardware delay of some number o
seconds until Video Frame n+1. On Video Frame thelrecording begins, and the last time value
received from the host is written to the events. fil

PAUSE_EVENT

The Video Capture system will generate an eventveh&Pause” (pause recording data) command is
received. The name of this evenPAUSE_EVENT. The time value written will be the time the
recording was actually paused, which generally con the same frame the command was received.
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RESUME_EVENT

The Video Capture system will generate an eventwventResume” (resume a paused recording)
command is received. The name of this eveRESUME_EVENT. The time value written will be the
time the recording was actually resumed, which gelyeoccurs on the same frame the command was
received.

STOP_EVENT

The Video Capture system will generate an eventwvehéstop” (stop recording) command is received.
The name of this event &TOP_EVENT. The time value written will be the time the regiog was
actually stopped, which generally occurs on theesaame the command was received.

KEY_EVENT_key

The Video Capture system will generate an eventwvemy key is pressed on the keyboard. The event
name generated will be KEY_EVENKeynamewherekeynamas the keyboard character pressed. Note
that in order to use the numeric keypad for thigopse, Num Lock must be ON. Special characterls suc
as the arrow keys, insert/delete/home/end, etalldhmt be used. The space bar may not be udweet eit
The time value will be the host time received amtideo frame the key was pressed.

Example
Here is an example EVT file.

# EVTL1.0 : startTime stopTime simStartTime simStiopd Event_Name
2.333 2.333 2.333 2.333 RECORD_EVENT

12.375 12.375 12.375 12.375 userEventl

100.0 100.0 100.0 100.0 KEY_EVENT_O

129.1666 128.1666 129.1666 128.1666 userEvent2
130.03 130.03 130.03 130.03 PAUSE_EVENT
150.0 150.0 150.0 150.0 userEvent2

160.0 160.0 160.0 160.0 userEvent2

180.3 180.3 180.3 180.3 RESUME_EVENT

190.0 190.0 190.0 190.0 userEvent2

300.0 300.0 300.0 300.0 STOP_EVENT

The example shows that recording was started at 211333 and stopped at 300.0. At time 130.03
recording was paused, and at time 180.3 recordasgrasumed. In the interim user events named
“userEventl” and “userEvent2” were received anadmed. Also, at time 100.0, the key ‘0’ was presse
on the keyboard.
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DAT File Specification

The DAT File is written by the Video Capture apption during recording in response to data presente
by the host computer. By default, if no titles aoafigured within the <dat> section of the titler
configuration file, the DAT file will be empty.

This file will be named using tHeasename specified by the user. For example, ifd&gename is
“studyl/subjectl " the DAT file will be named Studyl/subjectl.dat

File Format

The events file is an ASCII formatted file that deviewed with a text editor.

The format of each line in the DAT file is contedl by the format command issued in the <dat> sectio
of the titler configuration file. In addition, thiles need to be defined in the <text> sectiotheftitler
configuration file. The default value for eachtloése titles will be “-” until SimObserver receivesme
new value from an external connection for the tifliethe external application sets a value fortitie
using the vcUpdateTitle command, that value wilrthbe written to the DAT file until some other valu
is received for the title. The iteration rate ¥aniting data to the DAT file is set using the Fieeferences
dialog. The maximum rate for storing data in th&Tile is currently 30 Hz. The current video time
and sim time are written as the first two columhthe DAT file by default.

For example, if the titler configuration file comta the following:

<text>
# Currently written as visible titles

subject .01 .9 255 255 255 0 1 msgothicbold [Bb: @" 25
frame .01 .8 255 255 255 0 1 msgothicbold lEfti: @" 25

speed .99 .9 255 255 255 0 1 msgothicbold rightl*&" 25
steer .99 .8 255 255 255 0 1 msgothicbold right'®" 25

accel .01 .01 0 255 0 0 1 msgothicbold left "Agz: 25
brake .01 .1 255 255 255 0 1 msgothicbold lefk!E®" 25

latAccel .99 .01 0 255 255 0 1 msgothicbold rifitatAcc: @" 25
lonAccel .99 .1 255 0 255 0 1 msgothicbold rightriAcc: @" 25

# Written only to .dat file

Xxpos 00 0 0 0 0 O steelfish512 r"@" 25
ypos 0 00 0 0 0 O steelfish512 r "@" 25

</text>

<dat>
# Set format of dat file

format frame subject speed steer accel brake ¢taiAonAccel xpos ypos

</dat>
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The format command is specifying that values fanfe, subject, speed, steer, accel, brake, latAccel,
lonAccel, xpos, and ypos be written to the DAT .fil8o when recording begins, data will begin being
written to the DAT file at the rate specified iretkile:Preferences dialog. Until these measuresajil
values, they will all contain dashes (“-*). Thdwes will begin updating when an external applmati
begins sending data to any of the titles usingramand structure such as the following:

vcUpdateTitle frame 1.0
vcUpdateTitle subject “MySubject”
vcUpdateTitle speed 22.33
vcUpdateTitle steer 10.12
vcUpdateTitle accel .34
vcUpdateTitle brake 0.0
vcUpdateTitle latAccel .8753
vcUpdateTitle lonAccel .4322
vcUpdateTitle xpos 333.24
vcUpdateTitle ypos 95.32
vcEndFrame -1

If this were the first valid line of data the DAIilefwould look something like the following:

vidtime simtime frame subject speed steer accélebl@Accel lonAccel xpos ypos
0.000----------

0.4 0.4 1.0 MySubject 22.33 10.12 .34 0.0 .875224333.24 95.32

The DAT file is an ASCII file that is space deliegt. Most any statistics or spreadsheet applicaton
open and understand this data.
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Titler Config File Specification

The Titler Configuration File (TCF) contains a lgdttitles or bitmap graphics and their associatisglay
attributes. The TAG, X, Y, color, font, justificah, default string values, etc. for each title nhay
specified. Titler configuration files are normaltcated in C:\RTNTITLER_CONFIG.

The TCF file consists of sections that are delithiteing tags similar to HTML. Each section is esed
in <sectionname> </sectionname> pairs as showmbefny number of entries may appear inside the
section. The <sectionname> tags must appear es kip themselves to be valid.

The TCF file may be completely empty or it may @ntany or all of the following sections in any erd

Text Section

The text section of the configuration file spedfiext string titles.
The format of the TEXT section of the TCF file sfallows:

<text>
TAG XY R G B O A Font ON Justification “string” Ma xLength
[...]

</text>

TAG: The tag used to refer to this text title in thieewprotocol or other configuration. All tags mi&t
unique or errors are generated in the log filegsTare case sensitive.

X Y: Specifies the screen space anchor, or origirgd tesdraw the text to the titled display. The attu
position of the text will be based on the sizehaf graphic and the Justification selected. Pasitio
information may be given in either “normalized ssreoordinates” or absolute Pixel Coordinates.

Figure 2 shows the coordinate systems used infgpegcanchor coordinates. “Normalized screen
coordinates” range in value from (0,0) — lower kedind corner to (1.0, 1.0) — upper right hand aorne
The Video Capture application always captures 0x@80 resolution, so Pixel Coordinates range in
value from (0,0) — lower left hand corner, to (68®) — upper right hand corner. Values are assumed
be in Normalized Screen Coordinates if they condadtecimal point; ie: 1.0, .75, 0.0, etc — otheevilsey
are taken to be in Pixel Coordinates.
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Pixel
- ) Coordinate
Normalized Screen Coordinats 639, 479

1.0,1.0

Video
Display

Pixel
Coordinate

0,0 Normalized Screen Coordinatg

/ 0.0,0.0

Figure 2 - Pixel and Normalized Screen Coordinates

R G B O A: Specifies the colors of the text font. Each dsRnd B can range from 0 to 255 signifying
the intensity of the Red Green and Blue componieritse primary font area. If this is an outlinefpthe
primary font area is the area inside the outliighis is not selected as an outline font, thererfont
glyph is considered the primary font area. Then®yeshould contain 0. It will eventually be uded
Outline Fonts, which are not currently implementdthe A entry specifies the alpha transparencyl lefve
the entire font glyph — 0.0 = fully transparenf) £.fully opaque. All values outside the rangstelil will
be clamped to the appropriate range.

Font: Indicates the name of the font file to use fas title, minus the .TGA extensiofonts are stored in
C:\RTN\FONTS - so any path information given ise¢ako be relative to this directory. The font styl
and size are a function of the font file loade@e $he section on FontBuilder for information omvho
construct custom fonts.

ON: Indicates whether to turn the specified font iatooutline font. If the value is ‘n’ (for normahen
the font will be used as-is. If the value is ‘@Bter oh) then this font will be turned into aruttine” font
before use.

Justification: Indicates how the font is to be drawn relativéhi® anchor. A value of ‘c’ or ‘centered’
indicates the font is to be drawn centered in tréirXension. The Y value of the anchor will be uasd
the bottom of the glyph. A value of ‘I’ or ‘lefthidicates the font should be left justified in X.i.text will
proceed to the right of the anchor position. Thealue of the anchor will be used as the bottorthef
glyph, i.e.: text will be placed above the anchosipon. In other words, the anchor specifiesdtagting
position of the lower left hand corner of the ficstaracter in the string. A value of ‘r’ or ‘righhdicates
the font should be right justified in X, i.e.: textll proceed to the left of the anchor positiofhe Y
value of the anchor will be used as the bottorhefdlyph, i.e.: text will be placed above the amcho
position. In other words, the anchor specifieslthneer right hand corner of the last charactehi t
string.
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“string” is the static character string and special forimgssociated with this TAG. It must be
enclosed in quotation marks. The string may cordaly printable ASCII characters, as well as addii
“dynamic” markup. Under normal circumstances sithgll change during runtime based on values sent
by the external device (simulator) over the wiretpcol. The host computer will transfer the dynami
portion of the string at runtime to the video nijicomputer. The dynamic markup tags tell thertitiow

to interpret the data being sent by the host coerput

The dynamic markup, or escape sequence, “@” spsaifhere to insert the string sent from the Host
computer. The entire string sent from the exteapglication will be printed regardless of its lémg
Any formatting of the actual string (zero paddiatignment, etc) needs to be done before it is lsgthe
host.

There should be only one @ in any string. If npldti@s are encountered, only the first one wilubed.
The remaining sequences will be printed as text.

Examples:
“Frame: @” — Insert the string sent from the host after‘the

“Velocity: @ mph” - Insert the string sent from the host after the &nd add the mph string to
display units. The number sent by the host tovilecity tag will be inserted in place of the @.

When doing title previews the string will show ugiiwa <ARG> inserted where the @ symbol is
positioned in the string. During video capturduea sent from the external application to thatwéh
replace the <ARG>.

MaxLength: Dictates the maximum length of the final strinft runtime this string will not be allowed
to grow larger than the specified length.

Image Section

The IMAGE section lists Bitmap Images to be displhgt runtime. All images are disabled by default,
and must be enabled by the host or through the 8¢tfion of the

The format of the IMAGE section of the TCF fileas follows:

<image>
TAG XY A File
[..]

</image>

TAG: The tag used to refer to this image in the wiagol or other configuration. All tags must be
unique or errors are generated in the log filegsTare case sensitive.

X Y: Specifies the screen space anchor, or origird tesdraw the image to the titled display, in
“normalized screen coordinates.” See the texi@edor a description of normalized screen
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Coordinates. For Images, the anchor specifies the screeregpagition of the lower left hand corner of
the graphic.

A: Specifies the alpha transparency level of thelga— 0.0 = fully transparent; 1.0 = fully opaque.
Values outside this range will be clamped to therapriate range.

File: Indicates the bitmap image file to use for titie.t Images are stored in C:\RTNIMAGES - so any
path information given is taken to be relativehis directory. Note that images must be 24 orig2per
pixel, and be in either Windows BMP or TARGA TGArfieat. No other image formats are currently
supported. Errors will be sent to the log filéhié images are not in the appropriate formats.

Note: If you position an image so that any part oit is outside the 640 x 480 pixel display area, will
not display correctly. A red indicator will be displayed in place of the displayable part of the imag
to inform you of the error.

DAT Section

The DAT section gives you the ability to define aihimeasures will be written to the DAT file and in
which order. The format command provides a measpéaify which data element goes where in the
DAT file.

Note: The titles must be defined in the Text secn before they can be used in the format
command.

The format of the DAT section of the TCF file isfaBows:

<dat>
format TAG1 TAG2 TAG3 TAG4 TAGn ...

</dat>

The values will be written to the DAT file in theder they are specified with the format commantheat
rate specified in the File:Preferences dialogthéftitles are not given a value, a “-* will be #en to the
DAT file. Otherwise, the last value received bg 8imObserver system for that tag will be writternhe
DAT file. This list of tag names will appear aettop of the DAT file to denote the meaning of each
column.

Init Section

The INIT section specifies initialization settingsd their parameters.
The format of the INIT section of the TCF file is ®llows:

<init>

enableTag TAG

[...]

</init>
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enableTagTAG: The enableTag keyword specifie3AG that is to be initially enabled and visible,
without first requiring communication from the Hastmputer. This allows simple titles to be displdy
without Host intervention.

Examples

Here is an example TCF file.

#
# Configuration file comment
#

<text>
frame 0.5 0.9 255 255 255 0 1.0 14x16courier o left “Frame: @ 20
accel 0.50.20 2550 0 1.0 14x16courier o left “Accel: @ 20

brake 0.50.12550 0 0 1.0 14x16courier n left “Brake: @ 20
</text>

<image>
logo 0.0 0.0 1.0 companylogo.bmp
</image>

<init>

enableTag logo
enableTag frame
</init>

<dat>

format frame accel brake
</dat>

The preceding file specifies several opaque tdestiframe, accel, and brake with frame being @evh
outline font with a black outline, accel being d mitline font with a black outline, and brake lgeared
normal font (the outline entry is ignored). Alkdeft justified with a maximum length of 20 chaexs.
Data sent from the host will be inserted at the @nelch string, with no truncation.

There is also a single opaque image title congjsifrthe bitmap “companylogo.bmp.”

The initialization section specifies that the tdggo’ and ‘frame’ should be displayed at startup.
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Creating Custom Fonts

SimObserver ships with several fonts that are Etat the c:\rt\FONTS directory. Custom fonts niey
created using “LMNOpc Bitmap Font Builder.” Thisogram is included with the SimObserver system.

LMNOpc Bitmap Font Builder

This section describes how to use the LMNOpc BitiRapt Builder software. LMNOpc Bitmap Font
Builder was written by Thom Wetzel, Jr., and isguped on his web page atww.Imnopc.com
Realtime Technologies provides this tool as a comree in creating bitmap fonts, but does not stppo
the product. Please see Thom’'s web page, andAtheut Box” within LMNOpc font builder for more
information.

The font builder converts TTL files (Windows fontsjo font images that SimObserver can use faditl
Run the Bitmap Font Builder.exe found on the dgsktoin the start button. The program looks lifis t

Configuration of Bitmap Font Builder

The font builder has many settings that requirei$igaattention. The main components of the
application are the menu, toolbar, and image afde menu consists &le, Edit, Character SetFont
SmoothingandHelp. UnderFile you see the options to save the image in variousdts (these settings
will be discussed later). THedit menu option contains onfyopy. This will copy the image into the
clipboard to be used with another application, sagMicrosoft PaintCharacter Setlescribes what
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characters are drawn to the bitmap image. Sim@bsesedNeHe Two-Font TextureThis will fit two
fonts on one image.

Font Smoothindilters the image and makes the fonts look muclemi This should be enabled at all
times.

Additional documentation can be found unéisip.

Selecting Fonts and Attributes

The toolbar contains the font color, size and stylBons for the image. Because the two font dtara
set is selected, there are options for both thetmpbottom font. SimObserver currently ignores th
bottom font so all adjustments should be made td Eo Clicking the font name box will drop down a
list of all Windows system fonts. After properhstalling additional fonts, it will be shown in ghlist.

Selecting a new font will update the image showthenclient area of the window.

The font size is found to the right of the font ream
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It is important to have the correct font size fanSbserver. If the checkbox is selected, the fafitbe
sized to fit the bitmap image. Changing the bitrimapgge size will then control the size of the font.
While the box is unchecked, you may type any farg s1to the box. Itis necessary to use fontsthat
are the same size or smaller than the checked Bigeu wish to increase the size of the fontesth
larger bitmap image size, and scale down usingctsrol.

The font style controls fdsold, italic and_underlin@re controlled by the buttons to the right. Towrth

box in the group controls the justification of ttiearacters. SimObserver requires that the chasaate
centered.

The next set of controls to the right of the fanthat of the Texture Colors. These colors defieecolor
of the background, and the color of the font chi@rsc It is very important that these colors atets the
following.

Background Color (set to black):
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Foreground Color (set to white):

SimObserver gives control of the font color to T@F configuration file. The bitmap image is exgekt
to have white characters on a black background.

Below the texture color settings are the textuze settings. This dropdown box controls how by th
font image is. If the user desires a larger ftr,bitmap image must be enlarged to fit the bigger

characters. Keeping the font size checkbox enadtedadjusting only this control, is an easy way to
change font sizes.

Exporting the Font

Once a font is finished, it must be exported. Urklke there are many options to save the image.
SimObserver expects the image to be saved as ILGBI(RGBA) files.
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Selecting this option will prompt the user to selebere the origin is placed. This should alwagsbt
to Top Left.

All fonts should be saved to C:\rti\FONTS for ea$selection.
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SimObserver System Latency and LatencyFrames Value

Put simply, latency is the time delay between thagmission of some event and the receipt and
processing of that event. In certain circumstarnicedatency inherent in the SimObserver system and
that of the controlling client application will b@me important to determine.

The SimObserver wire protocol has the capabilitgahpensating for latencies in the system throbgh t
“latencyframes” value that is passed to vcStane@penConnection, and vcOpenSecondary functions.
The remainder of this section will explain the faties in SimObserver, and a method to determine the
setting of the latency frames value in a generig.wBhe process may require support from your
simulation or application vendor.

For the remainder of this section it is assumed tha client is sending data to the SimObserverhimac
at a 30hz rate.

SimObserver Anatomy

Figure 3 depicts the processing cycle as videodraflow through the SimObserver application. Aead
frame is one full screen of data that has beerucagtat a 30 Hz rate (or 33ms per frame). Thedsaon

the left side of the image are from the “curremtd]” and the frames on the right side of the image

from the recent past, as the blue timeline sholvsame 12” was captured approximately 133ms ago and
is now being written to disk, whereas “Frame 16Eusrently being sent through the Quad Splitter.

Figure 3 - SimObserver Frame Processing

The architecture of the SimObserver applicatiosuish that “titling data” being sent from a remote
system is written to a frame that will have beepteeed some number of frame-times (33ms intervals)
ago. As shown in Figure 3, there are exactly Bé&dimes from Capture Frame to Titling Frame within
the SimObserver application — and therefore trentat inherent in SimObserver is 3 frames or 99ms
from capture to title. Notice, however that théadhat is being transmitted from the “Simulatast (
other client application) is not written to Frantg &s one may expect, but it is written to Frame- &8
earlier frame. This has the effect of titles appwp“‘early” in the video. Notice also that onarre-time
is lost in the Quad Splitter as well, so the latewdl be 4 frames if a Quad Splitter is present.
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Under normal circumstances this functionality mayaoceptable, if absolute synchronization of titles
with incoming data frames is not required. If tiiede of operation is not acceptable for your
application, then setting the LatencyFrames valillehelp correct for the discrepancy.

Determining LatencyFrames Value

Using the LatencyFrames setting in the wire prateglh cause data to be buffered on the clientaorect
for the early titling issue described in the pressection. Therefore, each time vcEndFrame@llsd,

an older packet will be sent to the SimObserverhmac The age of the packet will depend on theexa
LatencyFrames value selected. A LatencyFrames\afld will cause data to be buffered for one frame
before being sent; a value of 3 will cause dataetbuffered for 3 frames before being sent, anoihso
Note that this buffering method implies that thier software will becontinually transmitting packetst

a fixed rate to the SimObserver machine.

Client Software Wire Protocol Buffer
vcUpdateTitle Frame !
vcUpdateTitle veUpdateTitle

vcUpdateTitle
[...] [.]

vcEndFrame vcEndFrame

A 4

Frame M1

vcUpdateTitle
vcUpdateTitle

(-]

vcEndFrame
Frame M2 .

) SimObserver
vcUpdateTitle .
vcUpdateTitle Ethernet _ Machine
[-] g
vcEndFrame

Figure 4 - Wire Protocol Buffering

Figure 4 shows how data packets travel throughvire protocol and out to the SimObserver machine
when LatencyFrames are being used. Since datdfexéd for 2 frames before being sent, the
LatencyFrames value is 2 (although there are 3mjff This figure also reinforces that data mest b
transmitted continually, or incorrect results vaifipear in the titles on the SimObserver machine.

Note that event marks sent to the SimObserver machill also be delayed when using LatencyFrames.
Users should take this into account if not sendimgstamps from the client software.

For an application that does not produce videotarig/Frames value of 4 should align the video With
titles — since the latency is 4 frame-times froma@Q&plitter to Title.
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If your application produces video that is senbtlyh the SimObserver machine, in addition to prodyc
titles, it will be necessary to collect other measuo determine an appropriate LatencyFrames value

One method to determine the total system latendlyarapplication is:

Prepare the client application to draw a “frame harfionto the video that is sent through the
SimObserver application. This should be a contirslyoupdating integer,.called the “Client
Frame Number.”

Prepare a TCF file with a single title named “frdmpesitioned so the Client Frame Number can
still be seen. This will be called the “Titled Rrta Number.”

Prepare the client application to send the Cligatrfe Number to the SimObserver application as
a title over the wire protocol (ie: using vcUpdate “frame”, Client Frame Number ).

While performing the tests use a value of O (zéwo).atencyFrames when initializing the wire
protocol.

Start SimObserver and the Client application aré tiwe difference in the Client and Titled
numbers. The Titled Frame Number should be lems tie Client Frame Number, and their
difference will be the value to use for LatencyFesm

Contact Realtime Technologies to determine latenegsurements for other configurations.

Event Timestamps

In general, the timestamp used for events is setitdprimary connection to the SimObserver maghine
and therefore is correlated with the client sofevaHowever, due to the architecture of SimObserver
events recorded using the keyboard may be off bgre frame.
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VCLibrary Module Documentation

Realtime Technologies provides a C/C++ library @dbiws user-developed applications to communicate
and control the functionality of SimObserver. @Gteconnect to the SimObserver platform using
Ethernet sockets and a custom “wire protocol.” @@onRealtime Technologies for the latest version o
this library. It is available for Windows and Lixw

The C language interface is very similar to theimtdrface described earlier, although it allowseno
flexibility at the connection level. It may be pall to review the Tcl specification before confiimg as
the notions of “primary” and “secondary” as wedltae library functions are almost identical.

Data Communications Rates

When using the communications protocol (whethérahor C) it is important to understand that the
SimObserver application always runs at 30 Hz, ofr@Mes/iterations per second. Under normal
circumstances SimObserver reads exactly 1 paaket fhe Ethernet for processing each frame. This
helps to synchronize data packets when the rengstera and the SimObserver machine are slightly out
of sync. However, it will cause problems if thealpackets from the remote system are being sent at
rate greater than 30 Hz — because the excess paeildbe buffered on the SimObserver machine. The
titles and/or data being sent to the SimObservehma will appear to fall behind as packets budmu

the buffer. The best solution is for the applicatio send data as close to 30 Hz as possibledir@gen

data at rates less than 30 Hz is also acceptaidex#i not cause any problems.

SimObserver’s Preferences dialog contains thengetiilush Socket Buffers Every Frame,” which will
cause the Ethernet socket code to process ALLvedenessages per frame, rather than processing a
single message per frame. This setting will altbesapplication to communicate with SimObservea at
rate greater than 30 Hz with no buffering problenike SimObserver application still operates aH20
however, and data sent any faster will not be askedged or processed except on frame boundaries.

Note that SimObserver will process every packet 8em a remote application, even if “Flush Socket
Buffers Every Frame” is selected. This meansifithe application sends 3 packets with 3 separate
events in one frame, SimObserver will record alihaf events appropriately — none of the messages ar
“skipped.”

There is currently no way to enable differing sdakedes for primary and secondary connectionsl|lso a
connections will have to conform to the current amications mode.

Anatomy

The general anatomy of a system using the wireopabtwould be a single client machine connecting to
the SimObserver machine as the Host (or Primarpection); and zero or more secondary connections
by other processes or other machines on the netwdoke that there can be only one Primary
connection, but there can be any number of secgrodemections.

Two files are provided with the library: vclib.h@mclib.lib (or vclib.a). The header file includes
definitions of the functions in the library and titerary file must be linked with the resulting exgable.
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VideoCollection Comm Library

Data Structures

struct_vcConnection
vcConnection opaque structure

Typedefs

typedef_vcConnectionvcConnection
vcConnection opaque structure.

Functions

int veStartup (int latencyframes)
Initializes the library..

int veShutdown ( veConnection * conn)
Shuts the library down and frees the connection..

int vcConnectPrimary (vcConnection*conn, char *vc, char *local, char *tcf, char *lgqPhasing out)
Connect to remote VC system.

int veConnectSecondaryvcConnection*conn, char *vc) (Phasing out)
Connects a secondary client to remote VC sys.

int veConnect(vcConnection*conn, char *vc, char *local)
Connect to remote VC system without specifying Ta€base name.

int veDisconnect(vcConnection*conn)
Disconnects a client from remote VC system.

int veSetConfig (vcConnection tonn, char *tcf, char *baje
Changes title config file and output video name.

int vcRecord (vceConnection*conn)
Begin recording video.

int veStop (veConnection*conn)
Stop recording video.

int vePause(vcConnection*conn)
Pause recording video.

int vcResume(vcConnection*conn)
Resume recording video.

int vcEnableTitle (vcConnection*conn, char *title)
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Enable a title.

int veDisableTitle (veConnection*conn, char *title)
Disable a title.

int vePositionTitle (vcConnection*conn, char *title, float x, float y)
Position a title.

int vcRecolorTitle (vcConnection*conn, char *title, int r, int g, int b, float &t 0)
Recolor a title.

int veUpdateTitle (vcConnection*conn, char *title, char *arg)
Update a title's dynamic text.

int veMarkEvent (vcConnection*conn, char *event, double timeval)
Mark an event in the events file.

int veSendData(vcConnection*conn, char *data) (Phasing Out)
Sends a data string to the SIMDATSTRING.

int vcEndFrame (vcConnection*conn, double timeval)
Ends the titler sequence for this frame and sefidata that has been buffered thus far.
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Function Documentation

vcConnection * vcStartup ( intlatencyframes)

Initializes the library and configures it for thesgn number of latency frames. See the sectiolatamcy determination
for hints on the values to use here. If a valleothan zero is given, it is assumed that thentliecommunicating at a
fixed, periodic rate. If this is not the case, bhdfering mechanism used will cause undesiredltsesu

Parameters:

latencyframes The number of “frames” to buffer each packet befeending it to the SimObserver machine..
Returns:

NULL on failure, an initialized vcConnection on sess.

int veShutdown (vcConnection *conn)
Shuts down and frees the connection. Should bedcas the last function when done using the wiotéqgeol.
Parameters:
conn The initialized connection as created by vcSfartu
Returns:
0 on failure, 1 on success.

int vcConnectPrimary (vcConnection *conn, char * vc, char * local, char * tcf, char *
basg (Phasing Out)

Connect to remote VC system.

Initializes local socket and connects to the spettifemote video collection system. Can be callgdhe primary
connection only. Must be called after vcStartughvain initialized connection.

Parameters:

conn The initialized connection as created by vcStartu
vc The remote VC system to connect to. It may beifipd as a host name, or in numbers and dotsinatat
local The local adapter to bind to. It may be specifisch host name, or in numbers and dots notativa.special
strings are accepted: "INADDR_ANY" and NULL or "INADDR_ANY" will bind the local connection to any
valid adapter in the system. NULL or " will binbé local connection to the connection that matthediost name of
the system. This is usually the "primary" adapter.
tcf The titler configuration file to use. The filenargiven is expected to be in a directory relative t
c:/ri/TITLER_CONFIG. In other words, if the patktudyl/titler.tcf" is given, the video collecti@ystem will
attempt to find the file "c:/rti TITLER_CONFIG/styd/titler.tcf".
base The base name of the video collection outpusfildl output video files and other collected daill use this as
a basename. The pathname given will be treatédths tcf argument. If the name "studyl/subjedsldiven, then
the MPEG2 collected data file will be written ta/tt/studyl/subjectl.mpg"”.

Returns:

0 if the remote IP address could not be resolreal|dcal address is invalid, or appropriate menoonyld not be
allocated, 1 if successful. Note that this functinay return 1 even if SimObserver is not runninglre remote
system.

int vcConnectSecondary (vcConnection tonn, char * vc) (Phasing Out)
Connects a secondary client to remote VC sys.

Initializes local socket and connects to the djtiremote video collection system as a secondhent. Secondary
clients are not allowed to select the TCF or chantieer global settings, but are allowed to motiifgs, affect the record
start/stop/pause state and send events. Mustlbd after vcStartup with an initialized connection
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Parameters:

conn The initialized connection as created by vcStartu
vc The remote VC system to connect to. It may beifipd as a host name, or in numbers and dotsinatat
Returns:

0 if connect failed, 1 if successful.

int vcConnect (vcConnection *conn, char * vc, char * local)
Connect to remote VC system.

Initializes local socket and connects to the sjegtifemote video collection system. Can be callgdthe primary
connection only. Must be called after vcStartughvain initialized connection.

Parameters:

conn The initialized connection as created by vcSfartu

vc The remote VC system to connect to. It may beifipd as a host name, or in numbers and dotsinatat

local The local adapter to bind to. It may be specifisch host name, or in numbers and dots notativa.special
strings are accepted: "INADDR_ANY" and NULL or "INADDR_ANY" will bind the local connection to any
valid adapter in the system. NULL or " will binte local connection to the connection that matthe$ost name of
the system. This is usually the "primary" adapter.

Returns:

0 if the remote IP address could not be resolreal|dcal address is invalid, or appropriate menoonyld not be
allocated, 1 if successful. Note that this functinay return 1 even if SimObserver is not runninglre remote
system.

int vcDisconnect (vcConnection *tonn)
Disconnects a client from remote VC system.
All Communications are shut down on both ends.
Parameters:
conn The initialized connection as created by vcSfartu
Returns:
0 on failure, 1 on success.

int vcSetConfig (vcConnection *conn, char * tcf, char * basg
Updates the TCF file and base name.
Use only after a connection is complete.
Parameters:

conn The initialized connection as created by vcSfartu

tcf The titler configuration file to use. The filenargiven is expected to be in a directory relative t
c:/rti/TITLER_CONFIG. In other words, if the patktudyl/titler.tcf" is given, the video collecti@ystem will
attempt to find the file "c:/rti TITLER_CONFIG/styd/titler.tcf".

base The base name of the video collection outpusfildl output video files and other collected daill use this as
a basename. The pathname given will be treat@dths tcf argument. If the name "studyl/subjedsldiven, then
the MPEG2 collected data file will be written ta/tt/studyl/subjectl.mpg"”.

Returns:
0 on failure, 1 on success.

int vcDisableTitle (vcConnection *conn, char * title)
Disable a title.
Disable the title from being displayed. If theditk already disabled, this will have no effect.
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Parameters:

conn The initialized and connected video connection.
titte The name or TAG of the title as specified in TH&F file.

Returns:
0 on failure, 1 on success.

int vcEnableTitle (vcConnection *conn, char * title)
Enable a title.

Enables the title to be displayed using defaultealfor any dynamic arguments. UpdateTitle mayaied on the same
frame to change the dynamic arguments. This wilbda the title to be displayed even if recordingas in progress. If
the title is already enabled, this will have nceeff

Parameters:

conn The initialized and connected video connection.
titte The name or TAG of the title as specified in TH&F file.

Returns:
0 on failure, 1 on success.

int vcEndFrame (vcConnection *conn, doubletimeval)
Ends the titler sequence for this frame and sehdat that has been buffered thus far.

This must be called once at the end of every itardab actually send the new data to the videoectilbn system. The time
value sent from the primary connection is the dra ts used in the logs on the VC System. Timeasfoom secondary
connections are ignored.

Parameters:

conn The initialized and connected video connection.
timeval The current simulation or iteration time of theshsystem.

Returns:
0 on transmission failure, 1 on success.

int veMarkEvent (vcConnection * conn, char * event doubletimeval)
Mark an event in the events file.

Adds an entry to the video collection events fiedfying the time the event occurred and the nafrihis event. The
event time need not correspond to the current tatthpugh some programs may have problems if evanetsvritten in
random order to the events file.

Parameters:

conn The initialized and connected video connection.

event The name of this event. All spaces in the evanmi@will be replaced with underscores to work adoun
problems with some 3rd party tools.

timeval The time that the event took place.

Returns:
0 on failure, 1 on success.

int vcPause (vcConnection tonn)
Pause recording video.
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Pause collecting video to the previously specifiég(s). The connection must be initialized, corteglc and currently
recording to have any effect.

Parameters:

conn The initialized and connected video connection.
Returns:

0 on failure, 1 on success.

int vcPositionTitle (vcConnection *conn, char * title, float x, float y)
Position a title.

Move the specified title to the screen positionegivif the title is currently disabled, its positiwill be updated, but it will
not be enabled.

Parameters:

conn The initialized and connected video connection.

titte The name or TAG of the title as specified in Ti&F file.

x The horizontal screen coordinate to place tie it the value is less than 1.0, this is takebec "normalized"
screen coordinate. If the value is greater thanthi® is taken to be an absolute pixel coordinate.

y The vertical screen coordinate to place the titlthe value is less than 1.0, this is takendgab’normalized" screen
coordinate. If the value is greater than 1.0, ithteken to be an absolute pixel coordinate.

Returns:
0 on failure, 1 on success.

int vcRecolorTitle (vcConnection *conn, char * title, int r, int g, int b, float a, int 0)
Recolor a title.
Change the color attributes of a text based title.
Parameters:

conn The initialized and connected video connection.
titte The name or TAG of the title as specified in Ti&F file.

r The new Red component of the primary glyph aReage: 0-255.

g The new Green component of the primary glyph.dReamge: 0-255.

b The new Blue component of the primary glyph aRemnge: 0-255.

a The new Alpha component of the primary glyph aRenge: 0-1.0 .

0 This value should be Zero. It is reserved fotli@e Fonts, which are not implemented.

Returns:
0 on failure, 1 on success.

int vcRecord (vcConnection *conn)
Begin recording video.
Start collecting video to the previously specifféel(s). The connection must be initialized and mected.
Parameters:

conn The initialized and connected video connection.
Returns:

0 on failure, 1 on success.

int vcResume (vcConnection tonn)
Resume recording video.
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Resume collecting video to the previously specifiéz(s). The connection must be initialized, cocteel, and currently
paused to have any effect.

Parameters:

conn The initialized and connected video connection.
Returns:

0 on failure, 1 on success.

int vcStop (vcConnection *conn)
Stop recording video.

Stop collecting video to the previously specifiéi@(5). The connection must be initialized, conedgctand currently
recording to have any effect.

Parameters:

conn The initialized and connected video connection.
Returns:

0 on failure, 1 on success.

int vcUpdateTitle (vcConnection *conn, char * title, char * arg)
Update a title's dynamic text.

Change the dynamic values of a title to the arqumgiven. This function takes a variable numbeargiments that must
be specified in the same order as they are indhéiguration for this title in the TCF file. If thtitle is currently disabled
the titles values will be changed, but the titlél veamain disabled.

Parameters:

conn The initialized and connected video connection.
titte The name or TAG of the title as specified in Ti@&F file.
arg The new dynamic value for this title.

Returns:
0 on failure, 1 on success.

int veSendData (vcConnection *tonn, char * data) (Phasing Out)
Sends a data string to the DAT file.

Updates the data string that will be written to BT file. The DAT file is written at a fixed pevilic rate that is set by
the SimObserver Configuration Dialog. The clierdgram is expected to be issuing vcSendData comsnand similar
rate. Generally this string is expected to beacsgseparated set of data values, but can be i@my 8tat makes sense to
the application that will process the DAT file.
Parameters:

conn The initialized and connected video connection.

data The NULL-terminated ASCII string to send to th&Dfile.
Returns:

0 on failure, 1 on success.

Example

The following example shows how a typical applicatwill connect to the system, send data elements
each frame, and then disconnect when done. Thables “steer”, “brake”, “simFrame”, etc are expsett
to be variables holding appropriate values.

#ifdef WIN32

#define WINDOWS
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#endif

#include <stdio.h>
#include <vclib.h>

(]
vcConnection * vcConnection = 0;

char * ip = "192.168.20.20";
char * tcf = "test.tcf";

char * bn = "test/test";

char * Icl = "INADDR_ANY";

1

/I Startup the library

1l

vcConnection = vcStartup( 0 );

if( ! veConnection )

{
printf("Unable to startup VC library'\n");
exit(0);

}

if('vcConnect( vcConnection, ip, Icl ) )

{
printf("Unable to connect to '%s'\n", TitlerIP );
vcShutdown(vcConnection );
exit(0);

}

if ('veSetConfig( veConnection, tcf, bn) )

{
printf( “Unable to update TCF or basename.” );
vcShutdown(vcConnection );
exit(0);

}

printf("VCTitler Init Success\n");

[.]

char buf[32];
int tmp;

/*
* Extract data, send to titler
*/

#define mPS_TO_MPH ((3600.0*3.28)/5280.0) // mefmer second to miles per hour
#define mPS_TO_KPH ((3600.0)/1000.0) /I metersspeond to kilometers per hour
#define CONVERSION_FAC MPS_TO_MPH
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I/l spd = magnitude( velocity vec )

double spd = sqrt( LocalLinVel[0] * LocalLinVel[G-
LocalLinVel[1] * LocalLinVel[1] +
LocalLinVel[2] * LocalLinVel[2] );

spd *= CONVERSION_FAC;
sprintf(buf, "%3.2f MPH", spd );
vcUpdateTitle( vcConnection, "speed"”, buf );

}

/I send longitudinal accel

tmp = (int)(LocalLinAccel[0] * 100.0);
sprintf(buf, "%+3.2f", (float)tmp/100.0 );
vcUpdateTitle( veConnection, "lonAccel", buf );

/I send lateral accel

tmp = (int)(LocalLinAccel[1] * 100.0);
sprintf(buf, "%+3.2f", (float)tmp/100.0 );
vcUpdateTitle( vcConnection, "latAccel", buf);

/I accelerator pedal pos
sprintf(buf, "%d", (int)(100.0 * (Accel/90.0)) );
vcUpdateTitle( vceConnection, "accel”, buf);

/I brake pedal pos
sprintf(buf, "%d", (int)(100.0 * (Brake/170.0)));
vcUpdateTitle( veConnection, "brake", buf);

/I steering wheel pos
sprintf(buf, "%+3.2f", Steer );
vcUpdateTitle( veConnection, "steer", buf );

/I sim frame
sprintf(buf, "%05d", simFrame );
vcUpdateTitle( veConnection, "frame", buf );

/I end processing for this frame
vcEndFrame( vcConnection, simTime );

]

/I shutdown the connection
if( veConnection )

{

vcDisconnect( veConnection );
vcShutdown( veConnection );
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