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Welcome

Congratulations! Through the kit you just purcltaseu will
discover the benefits and numerous applicationssbélling a
Talking Lights system in your space.

You may be using it to guide people through yollding, to
automatically provide information about exhibitipieces without
the use of complicated actions on the part of teever, or to tell
you what is the stored behind the locked door ¢héncrate in your
warehouse without opening it, and those are oféyeof the
possibilities! In addition, Talking Lights systeman be
programmed to fit your individual needs in your Wwepace.

However you choose to use it, you will find thad thenefits of
installing a Talking Lights system will increaseuygroductivity,
improve your accessibility, and enhance your priediem.

Using your new Talking Lights Demo Application

To use the Talking Lights Demo Application includadhe
installation package, you will need at least twékira Lights
enabled fixtures, one Talking Lights receiver andpiop computer
with the Talking Lights software and drivers inkdland an open
PCMCIA slot. Once the lights are installed in yspace, and your
computer is set up with the receiver in the PCMC#d slot, you
will be able to move through your facility and reeeaudio
messages, which can be modified for your specgieation.

The application will recognize the light as you aggzh it and play
a specified pre-recorded audio clip, based on tbeimity of the
PCMCIA card to the light. Included are audio clgigpreset
proximities, but it is possible for you to creatsuy own clips set to
your proximity preferences, with two audio clips &ach light.

Although this demo application only gives you a Bisample of the
possibilities, with enough lights installed in ydauilding it is
actually possible to create various paths througir gntire building.



Demonstration Experiment

FINISH
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What'’s in the Package

Your product package contains the following:

1. Talking Light§ Receiver in the form of a PCMCIA Card
2. CD containing software and drivers
3. User’s Manual

If any item is missing, contact Talking Lights Teatal Support at
617-782-9300 owww.talking-lights.com/support.

You can also download the latest software and dsifrem the
Talking Lights website atww.talking-lights.com/support.
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What Talking Lights ® Systems Do

Talking Lights Systems enable mobile computing dewito
determine their location and travel path easilgcjgely and
economically.

Talking Lights software applications can be devetbpo perform
monitoring, guiding and locating tasks in hospitalsre centers,
museums, trade shows, stores, office buildingsyredacilities, and
anywhere that electric lighting is in use. You edso write your
own applications for Talking Lights systems.

The Talking Lights System has three components:

* At least one modulatdht fixture ortransmitter to
serve as a location beacon.

* A receiverto process the modulated light or input
information from the light to a portable computing
device.

* Software to process the signal from the light and take
action based on the transmitted information.
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How the Talking Lights Receiver Works

The Talking Lights Receiver makes it possible farite
computing devices to determine their location wbembined with
a Talking Lights transmitter and application softe:a

The Receiver is RCMCIA card that fits into the PCMCIA (PC
card) slot of a laptop or handheld computer andeseas the
interface between the location source — a Talkiigipts
transmitter — and the application software thdtags position
information. This functionality is encapsulatecdaim easy-to-use,
open application programming interface (API) basederial port
communications.

Location sources include any fluoresckgitt driven by a Talking
Lights Electronic Ballast. The light is modulatiedcreate the
Talking Lights communication link. Each light tiamits its own
unique location beacon identification code, permége
programmed in a Talking Lights light or ballast.

When a mobile computing device containing the Regei
approaches the light, an optical sensor in the iRecdetects the
light. Circuitry inside the Receiver decodes tiymal and sends the
ID code to the application software of tm®bile computing device.

Several different command modes are available,rdépg on your
needs. For example, the Receiver firmware cankcimeoming
location source ID codes and send only valid cadéise
application. It can also compute a relative distameasurement
based on incoming signal strength.

To simplify the task of parsing the data, a datacstire based on
the eXtensible Markup Language (XML) is the staddarmat for

ID codes, distance measurements, and errors coratadito the
host. If desired, the receiver can also send fawacters to the host
as they are decoded, without error checking or &ting.
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The Receiver contains the following components:

* PCMCIA connector Insert this connector into the
Type Il PCMCIA (PC Card) slot on your computer.

*» Optical sensor Point the sensor at the Talking Lights
light source. Sensitivity is at its peak along libreg axis
of the Receiver and drops to half &0%from that axis.

*Red LED This light is illuminated when the Receiver
has power.

* Green LED This light is illuminated when the
Receiver acquires a Talking Lights source or arrothe
light source operating at the same frequency.

Optical ——;

_ Signal
Recelver

-Power
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Installing Talking Lights © Software and
Drivers

IMPORTANT! DO NOT insert the PCMCIA Card in your
computer before installing the software and drivers

Windows XP/2000 Installation Instructions

For installation on Windows XP Home or Windows Xiefiessional.
1. Insert the Software and Drivers CD in your CD-ROM/é.

Setup should begin automatically. If it does nat/igate to
the CD and double click on ttgetup.exacon.

it Talking Lights PCMCIA Receiver Setup X

Welcome to Talking Lights
PCMCIA Receiver Setup
Wizard

The Setup Wizard will install Talking Lights PCMCIA Receiver
on your computer, Click Mext ka continue or Cancel ko exit
the Setup Wizard.

Next)y\sj [ Cancel
]

2. Click theNextbutton.
3. Read and accept the Talking Lights End-User License

Agreement.



& Talking Lights

End-User License Agreement

Please read the following license agreement carefully

BEFORE INSTALLING AND USING $OFTWARE PRODUCT WHICH I§
CONTAINED ON THIS DISK (THE “$ OFTWARE") YOU $HOULD CAREFULLY
READ THE FOLLOWING LICENSE AGREEMENT (the “Agreement”) THAT
APPLIES TO SOFTWARE CLICK “ACCEPT IF YOU FULLY ACCEPT AND
ACGREE TO ALL OF THE PROVISIONS OF THIS ACREEMENT. OTHERWISE,
CLICK “I DO NOT ACCEPT.” CLICKING “1 ACCEPT” ESTABLISHES A
BINDING AGREEMENT BETWEEN YOU AS THE PERSON LICENSING

S OFTWARE (THE " Customer™) AND Talking Lights, LLC, A MASSACHUSETTS
TIMITED LIARTLITY CCOMPANY. WTTH OFFICES AT 28 CONSTITITITON ROATL

£

(D1 accept the terms in the License Agreems

it

(O 1 do not accept the kerms in the License Agreement

< Back. ][ &ext>% [ Cancel

4. Click Nextto proceed.

G Talking Lights PCMCIA Receiver Setup

Ready to Install

The Setup Wizard is ready to begin the Typical installation

Click Install ko begin the installation. IF you want ko review or change any of your
installation settings, dick Back. Click Cancel ko exit the wizard,

[ < Back ” Instal\kj [ Cancel ]

5. Click Install to begin installation of the software and
drivers.
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Installation will proceed:

i'é" Talking Lights PCMCIA Receiver Setup

Installing Talking Lights PCMCLA Receiver

8w

Flease wait while the Setup Wizard installs Talking Lights PCMCIA Receiver. This
may kake several minutes.

Status:  Registering product
[

Cancel

Completing the Talking Lights
PCMCIA Receiver Setup
Wizard

Click the Finish buttan to exit the Setup Wizard.

[ view readme File

i"% Talking Lights PCMCIA Receiver Setup E

6. Click Finish when the installation is complete.
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows will zearch for current and updated software by

looking on your computer, on the hardware installation CD, or on
the Wwindows Update web site [with your permizzion)

Read our privacy policy

Can Windows connect to windows Update to search for
software?

(O Yes, this time only
() Yes. now and every time | connect a device
(%) N, nat this time

Click Mext to cortinue.

7. Insert the PCMCIA Card into the PCMCIA Slot on your
computer. When the card is fully inserted, theligtat will
illuminate briefly. The plug and play interface hdetect
the new hardware inserted and will try to iden&fgriver
forit. Select théNo, not this timeoption and clickNext.

Found New Hardware Wizard

Thiz wizard helps you install software far:

Talking Lights PCMClA Receiver

"\') If your hardware came with an installation CD

<352 or lloppy disk. insert it now.

‘what da pou want the wizard to da?

(3 Install the software automatically [Fecommended)
() Install from a list or specific location [Advanced)

Click Mext to continue.

[ < Back ” Next>,}J[ Cancel ]
Iy

8. With the Talking Lights CD in your CD-Rom drive, yo
can install the drivers from this disk. Selbdtall the
software automaticallyf{default) and clickNextto search
for the drivers on the CD disk.
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If you are installing from a different location |eset
Install from a list or specific locatiorand identify the location
of thesktsio.inffile. The most recent version of this file and
corresponding drivers is always installed by defanib
C:\Program Files\Talking Lights\Drivers\Win9x2kXp.

Found Mew Hardware Wizard

Pleaze wait while the wizard installz the software. ..

3 T alking Lights PCMCLA Receiver

Hardware Installation

_B The software you are instaling for ths handwans:
.-—J' Taking Lights PCMCLA Receives

b not passed Windows Logo bestirg to weily s compatibiity
waith irsdons =P (Tl me vebw this besting is important )
Continuing your installation of this software may impaar
or destabilize the comect operation of your system
either immediately or in the fulure. Microsolt strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

| wmm«m&l STOP Instalation |

9. Click Continue Anywayon the Hardware Installation
window.
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Installation will proceed:

Found New Hardware Wizard
Please wait while the wizard installs the software. .. .

? Taking Lights PCHEI Recaiver

L= -
serial sys

To CAWINDOWShaysternI2ADRIVERS
[ )

Found New Harndware Wizand

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

9’ Talking Lights PCMCIA Receiver

Click Finish to close the wizard.

10.  Click Finish to complete the installation.

11. You may now remove the Talking Lights CD from your
CD-Rom drive.

12. Congratulations! Installation is now complete.
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Uninstalling Talking Lights © Software and
Drivers

Uninstalling the software and drivers is a two-gpepcess. The
steps are independent of each other and can bdetechn any
order.

Uninstalling the Software

1. SelecStart->Programs->Talking Lights->Uninstaland follow
the instructions on the screen.

Note: You do not need to uninstall an older versionaikifig
Lights software before installing a newer version.

Uninstalling the Drivers

1. Insert the PCMCIA Card in the PCMCIA slot. Thafely
Remove Hardwarécon will appear on the right of your taskbar
(usually at the bottom right corner of screen).

Safely Remove Hardware

& U & 4:39PM

2. Double click the&safely Remove Hardwareon. This will bring
up aSafely Remove Hardwardialog box.



%> Safely Remove Hardware

Select the device you want to unplug or gject, and then click Stop. When
“windows notifies you that it iz zafe to do =0 unplug the device fram your
cornputer,

Hardware devices:

T alking Lights PCkClA Receiver [COMSE] on PCI 1420 CardBus Controller

’ Propertieskl ’ Stop ]

Close

3. In the Hardware Devices list, sel@#ceiver Carcand click the
Propertiesbutton.

[ Display device companehts
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4. In theTalking Lights PCMCIA Receiver Propertiesindow
select theDriver tab and click thé&Jninstall button at the bottom.

5. Click theOK button at the bottom of the dialog box. This
completes the un-installation process.

6. When un-installation is complete, remove theMI@TA Card.



-17 -
Running the Receiver Manager Application

Basic Operation

TheReceiver Managerapplication allows you to view received data
and control the Receiver's operating mode. Itde a useful tool for
application development and installation of Talkinghts Systems.

1. To access the Receiver Manager, click
Start->Programs->Talking Lights->Receiver Manager double-
click Shortcut to TLReceiverManagesn your desktop.

2. Select the COM port (Serial Port) on which Rezeiver is
installed. The COM port is assigned at installaton varies from
machine to machine. You can identify the COM parirdich the
Receiver is installed by double-clicking tBafely Remove
Hardwareicon in your task tray:
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3. In the list of displayed Hardware Devices, tifgrthe Receiver
Card and note the COM port number next to it ireptreses (e.g.
COM8). ClickCloseto close the window.

4. Select the appropriate COM port from the drop dn the top
left of the Receiver Manager application and ctlo&Start button.

Note that your Talking Lights encoded light fixtureust be

installed, turned on, and in the field of view bétTalking Lights
receiver in order to acquire the location tag aisthdce.
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Additional Operating Information

Location Tag and Distance

Note that thestatus bar at the bottom of the Receiver Manager box
specifies Connected at 19200.The Receiver is now turned on.
Location tag and distance measurement will be aysal in the top
right corner of the screen only if the Receivedilie to acquire a
signal from a Talking Lights transmission source.

Distance measuremenis a relative, unitless number based on
received signal strength. It typically ranges fréi7 to 900, with
larger numbers indicating closer range. Becausieadisensor
sensitivity is dependent on the angle of incidesamal strength
and reported distance value are affected by ngtttvel linear range
but also the relative angle between the receivértramsmitter, and
by obstructions between the receiver and transmitt€he standard
sensor has a half-power angle of approximately £20°

Stopping Receiver Operation

You can stop Receiver operation at any time bykirig theStop
button You can exit the Receiver Manager application lpking
the Exit button.

For a detailed explanationof the functionality of the other buttons
and controls in the Receiver Manager, seeftheanced Operations
(Using Diagnostic Tools3ection below.
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Advanced Operation (Using Diagnostic Tools)

Show Buffer The large white rectangle in the center of the
Receiver Manager window is blank by default. ClirgiheShow
Buffer box causes the Receiver Manager to display cheasaict
this window as they are captured from the Receiver.

When receiving Talking Lights ID tags, data in thefer will be in
XML format, with the location tag ID and relativesthnce
measurements embedded in it.

The buffer can be set to auto-clear after a spatifumber of
characters. Use th&uto clear at charcontrol in the control in the
Receiver Manager window. It can also be clearedually, saved
to a file, or set to display in hexadecimal instef&ASCII.

Diagnostic Tools Clicking on theDiagnostic Toolsbutton brings
up the Diagnostic dialog box, which provides mavatool over the
Receiver. When opening this dialog box, 8few Buffercheck
box in the main TL Receiver Manager window is awdtioally
checked. Many diagnostic tools produce data thaoti displayed
in the location tag or distance fields, so it isfusto see the entire
buffer of data coming from the receiver.

The Diagnostic dialog box is divided into two sens: API
Commands and Extra Tools.
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The API commands in the dialog box above are thst m@mmonly
used commands.

» Raw modeperforms no additional processing or formatting:
characters are passed to the host applicatioregsatle received and
decoded.

* XML modesearches for Talking Lights location tag IDs witlid

checksums. Once a good tag is received, the Recadnds an
XML-formatted string with the tag ID.
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* XML mode+Rangés the mode used by default. In addition to the

location tag ID, the XML string includes distanceasurement
information.

» Off modedisables transmission of location and distanca tiathe
host computer.

* Frequency Counter modés a diagnostic mode used to plan and
commission a Talking Lights installation. Instezdearching for
location tags, the firmware measures the ripplgueacy of the
incoming light and reports it in its XML string.alking Lights
ballasts modulate the lamp drive frequency to eadodation tags.

Most commercial ballasts operate at a frequenceidivan that
typical of Talking Lights ballasts, but a few opteralose enough to
cause interference problems. The frequency coeatebe used to
determine the operating frequency of most fluonesights, not
just Talking Lights. Hence the frequency countar be used to
determine if an interference problem is likely.eSkeAPI
Command Referensection of this manual for more details.

» ThePacket Checlbutton runs a developmental packet checker in
Receiver Manager. It places the Receiver in rawerand counts
received location IDs. This count and the peragntaf packets

with valid checksums are displayed as shown below.

Currently this toocomputes its percentages based on complete
packets. Partial packets are ignored. The patiertker may be
stopped by clicking on the button again.
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T, Talimg Lights PCMCIA Recelver Manager =
Data Rate(*s): [0 I L Receiver Diagnostics fooks |
tocatn v | [ 1o
= Destance: L ]
% | EL e
F o004 40us c 006 800 c 006400 cO00E40uF cO0E 40 F cODE 4D F cO0E 40y <004
ADsF <004 A0F c00E & cO0E AT cO0E AR cO0EAMF eSO 4t qaF c 00l III WML e +Bange (delault)
Fe 004 40us <006 8008 c 006 40U c00E40uF cO0E 40 F cO0E 4D F 004 40y <004
Ak <004 4 008 Eha |I| OFF mode (cold start)

|I| Frequency Counter made

Extra Tosk
- | Bunning {Click Lo stos) |
[ splay imhen |+ Awto Clear at char,
5 Shoom Balier ’ | e o —
o o] o] won [oa ]| | ez | =

POCME: Conmeatbed ot 15000 DHLINE

» TheUpdate Firmwarebutton starts the process of installing
updates. For more information about updating, ctralking
Lights Technical Support at 617-782-9300 or onlihe
www.talking-lights.com/support.

» TheCustom Commandext box andsendbutton allow you to
send APl commands that are not included in theogibbx. While
the APl commands included in the box are the mostraonly-used
commands, the complete command set is describ&Blin
Command Referensction of this manual. These additional
commands set the Receiver to different output modes

» The Receiver'siardware and firmware version numbeesre
displayed in the lower left corner of the dialogkb@ hese numbers
are obtained from the Receiver PCMCIA Card wherRbeeiver
Manager application first connects to it.
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Running the Demo Application

The Talking Light§ Receiver is shipped with a simple Demo
Application that demonstrates basic location-bdeadtionality.

The Demo Application is written in C# with sourcede that can be
downloaded from the Talking Lights website at wvalking-
lights.com/support and is also provided on youtaifetion CD.

The Demo Application provides developers for Tadkirights
technology with a starting point for applicatiornvd®pment. It
allows you to configure your Talking Lights recaive trigger your
PC to play audio messages associated with spémifations
identified in an XML layout file.

The Demo Application is provided “as is” with no waranty and
should be used for reference purposes only.

Configuring your XML Layout and Paths File

Before running the Demo Application, you must cgafe the
layout XML file by editing the defaultlyout.xmlalready installed
on your computer.

To do that, navigate to ti@&\Program Files\Talking
Lights\DemoApgdolder and opeifayout.xmlwith your favorite
editor (Windows notepad works well).
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The file looks like this:

<?xml version="1.0" encoding="utf-8"?>
<layout>
<path id="Test One">
<light seg="1" tag="$c0064"
threshold="650" visited="no">
<clip1>Clip4.wav</clip1>
<clip2>Clip5.wav</clip2>
</light>
<light seq="2" tag="$A0002"
threshold="650" visited="no">
<clip1>Clip9.wav</clip1>
<clip2>Clip10.wav</clip2>
</light>

</path>

<path id="Test Two">
<light seg="1" tag="$c0064"
threshold="650" visited="no">
<clip1>Clip1.wav</clip1>
<clip2>Clip2.wav</clip2>
</light>
<light seq="2" tag="$A0002"
threshold="650" visited="no">
<clip1>Clip8.wav</clip1>
<clip2>Clip9.wav</clip2>
</light>
</path>
</layout>

It may help to refer to the Demonstration Experitfegure on the
next page to understand the context in which thiabkes in the
layout file affect the performance of the Talkiniglits system.
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Demonstration Experiment

Light Tag
$c0064

Clip5.wav

PC Running
Demo Application

Light Tag
$A0002

Clip9.wav

Light Tag
$A0002

Clip10.wav
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In the Demonstration Experiment illustrated in figeire, you can

see how the example XML layout file would contrioé t
performance of the receiving PC.

Imagine, as shown in the first illustrated frantgtta user activates
a receiving PC in “close proximity” to the lighatismitting tag
“$c0064.” Also imagine the Demo Application soft@aunning on
the receiver's PC is configured to follow a pathdked “Test One,”
as in the example XML layout file, perhaps for goglvisitors to
find an office labeled “Finish.”

In the first frame, the receiver, in close proxintid the light tagged
$c0064, will initiate the playback of a “close pnmity” audio clip.
In this case it is stored in PC file “Clip5.wav” imglicated by the
XML layout file. Based on information provided tyis audio file,
the user makes his way in the direction of the i$fihoffice.

As the user comes into “long range” of the lightdked $A0002, the
computer plays message “Clip9.wav.” Ultimatelyrbaches the
office door, and the computer plays the “close pnity” message
“Clip10.wav.” The XML file controls the distancé wahich the
“long range” message transitions to the “close pnity” through
the threshold variable set to 650 in the example A&Jout file.

In more detail, the XML file describes two diffetesets of
messages for a two light Talking Lights networkie$e message
sets are called Test One and Test Two as inditstéide “path ID”
in the XML file. The current path is selected bg thser from a drop
box on theUser Interfacef the Demo Application. Within each
path, each light has two audio clips associatel iyibne for long
range and another for close proximity.

When the Demo Application is running it receives libcation tag
from the Receiver and matches it against the ctiyrealected path.
When a light in the path or layout is identifieke taudio clip is
played. If the range indicator exceeds the thriestalue specified
for the given light, the clip2 wav file is playedf.the value is below
the threshold, the clipl wav file is played.
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You can configure the Demo Application to work wéhy number
of Talking Lights sources and play any wav file elbemo
Application ships with a set of prerecorded wagdilocated in the
C:\Program Files\Talking Lights\DemoApp\audider.

To make the demo application work for your lightsyou need to
modify the XML file to recognize the unique ID code ety
your light or lights. You enter this light codetime “tag” value of
the XML file. You must enter the code for eachiundlal light you
have purchased.

The unique ID code for your light is the numbert thpears in the
Location Tag box of the Receiver Manager box. olfiyTalking
Light transmitter tag ID is $¢8888, for exampleuytayout.xmlfile
will look like this:

<light seg="1" tag="$c8888" threshold="650"
visited="no">
<clip1>Clip4.wav</clip1>
<clip2>Clip5.wav</clip2>
</light>
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Testing the Demo Application

When you've configured thiayout.xmlfile (see previous section)
you're ready to run the Demo Application. To dofedlow these
steps:

1. Selecttart->Programs->Talking Lights->Demo Application
from theStart menu.

2. The Demo Application will load tHayout.xmlfile by default.
A list of paths available will be displayed in thayout Selection
drop-down box. If you have created a layout filéhwa different
name, click_oad Path Fileand open the file you created.

3. Select the COM port for the Receiver Card ftbmDrop Box

(See Basic Operatioin theReceiver Managesectionof this
manual to determine on which COM port it was irletl
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4. Make sure the correct path is selected fronLgly®ut Selection
drop box, and click th&tart button. The current location tag read
by the Receiver will be displayed in the top rightner along with
the distance measurememote: if no Talking Light sources are
acquired, no value will be displayed

5. When the Demo Application identifies a Talkidghts source
with a location tag that matches a light tag ingheently selected
path (e.g. $c8888), the appropriate wav file wdllgdayed. For
details, see the previous section of this manual.

Note: The Demo Application will remain silent until @w ID is
acquired or the proximity threshold for the currihis crossed.
You can reset the current location ID by clickihg Clear button.

By checking/unchecking th&lways finish playing clipcheckbox,
you can specify how the Demo Application behavesm new
location is acquired while the wav file of the ¢ddgation is still
being played. You can also check 8teow Buffercheckbox to
monitor location tags as they are being processed.
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Using the Serial Communication Interface

The Talking Light§ Receiver emulates a serial interface that can be
accessed in the same way as a Windows serialTgatsmallest
available COM port number is assigned to the Recaluring

driver installation and may differ for each compute

Communication with the Receiver is accomplishea sgt of
predefined APl commands. All these commands ar@etkin the
API Command Referensection of this manual.

Settings for the serial port interface for the Researe as follows:

Speed: 19200
Databits: 8
Parity: none
Stopbits: 1
Flow Control: none

When the COM port on which the Receiver is insthifeopened by
the Receiver Manager, the Demo Application or daas
application, the Receiver is powered, and the 1D s

illuminated.
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Writing Custom Talking Lights © Enabled
Applications

Writing custom Talking Lights enabled applicatiorguires a basic
knowledge of serial communication. Many developmen
environments can be used. The Receiver emulatesah jgort and
can be accessed the same way any COM port is adcess/our
computer.

When the port is opened, communication is estaddidgly sending
API commands. The Receiver will boot up in tega offmode of
operation and will not send out data until anothede is selected.
To change the mode of operation, an appropriatey@md must be
written to the COM port. Se&P|I Command Referenéer a
complete list of commands and modes.

The two most common modes for custom applicatierzanode
andr mode

Z mode The most basic mode of operatioZismode In Z mode,
the Receiver Card applies CRC error checking afuliledes the
distance measurement before sending data to thieatpm. A
typical output is as follows:

<TL><id>$c0064</id><am>678</am></TL>

where $c0064 is the ID tag of the Talking Lightsree and 678 is
the relative distance.

CRC checking is performed by the Receiver, and tgdyd” data

is processed. If an incorrect CRC checksum is amteoed the
Receiver ignores it.
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The relative distance value between ¢aen> and</am> tags is
the same distance value shown in the Receiver Maragplication.
It is a relative number based on received sigmahgth, typically
ranging from 477 to 900, with larger numbers intdigacloser
range. Because a 10-bit analog-to-digital conveg@erates the
number, its value never exceeds 1023. As witilslL data, it is
sent as an ASCII string.

r mode Another common mode ramode or raw mode. In r mode,
all information received by the Receiver is sen¢diy though the
serial port, with no extra parsing or error chegkir typical output
is as follows:

$c0064 p$c0064 p$cO064 L$cO064

In this example the data consists of an ID tagatwlo-character
CRC checksum at the endéome CRC Checksum characters
might not be printable.

Additional modes are described in th&ePl Command Reference
section.



-34 -

APl Command Reference

Below is a list of all APl commands. Most are nequired for basic
functionality and should only be used in customliapfion
development. For information on using these contsasee the
Using Serial Communication Interfasection.

Command Char _ Description

PrintVersion 'v Prints version information
serial port in XML format:
firmware: <fw>1.01</fw>
PCB hardware:
<hw>4.4</hw>

Detectors present:
<dp>8</dp> (an ASCII
number corresponding to the
4 possible sensor locations, i
the least significant nibble).
This means detector 4 is the
only one present. The other
common value is 10, detectors
4 and 2 present.

Detector types: <dt>8</dt>
(same as format present, a
bit=1 means a narrow angle
detector).

=]
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PrintStatus

S

Prints status information for
the card, in XML format:
The card mode as a number
<mo>6</mo> (for XMLCRC,
see other mode numbers
below)
Detectors that are on:
<do>8</do>
Detectors that are on initially
(at power-up): <di>8</di>
Gain setting: <gs>1</gs> (th
feature has been removed in
PCB revision 4.2 and later by
the firmware will still report
this setting)

Gain setting initial (power-up);

<gi>1</gi>

It

SetRawMode

Mode#=0. Prints each opti
character as it arrives.

cal

SetRawDistMode

Mode#=1. Prints each opti
character as it arrives. Wher
‘\r arrives, it prints the ADC
distance information before
the ‘\r'.

cal
|

SetBufferedTagMode

Mode#=2. Searches for
Talking Lights ID tags of the
form “$xyyyyzz”. When the
8" character including the ‘$’
start character arrives, the
entire tag is printed to the
serial port.

SetBufferedDistMode

Mode#=3. Similar to
Buffered Tag but also prints
the ADC value for distance.

SetXMLnoCRCMode

Mode#=4. Searches for the
tag, and prints it completely in
XML format, passing the

D

checksum to the host PC.
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SetXMLCRCMode

IXI

Mode#=6. Like XML mode,
but computes the CRC and
checks it to the two bytes (zz
above). If they match, it
prints the tag in XML format,
stripping the CRC from the
tag.

SetXMLnoCRCDistMode

1%

Mode#=5. Searches for the
ID tag, prints it completely in
XML format, and adds ADC
distance information.

SetXMLCRCDistMode

Mode#=7. Computes the
CRC and checks it to the twg
bytes (zz above). If they
match, it prints the tag in
XML format, stripping the
CRC from the tag. This mod
also adds the ADC distance
information.

[¢]

SetOffMode

Mode#=8. The default
power-up state: Turn off
output.

SetFreqMode

Mode#=9. Turns the card info
a frequency counter for the
incoming light signal. Outputs
XML string with frequency in
Hertz (between <fg> tags) an
amplitude. Good over a range
from at least 30 kHz to 175
kHz. Needs amplitude > 477
to be accurate.

o

SetOPT10n

Turns on photodiode 1. This
photodiode does not exist on
the standard card.

SetOPT10Off

Turns off photodiode 1.
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SetOPT20n

|2|

Turns on photodiode 2. This
optional photodiode is
mounted with an upward view.

SetOPT20ff

Turns off photodiode 2.

SetOPT30n

Turns on photodiode 3. Thjs
photodiode does not exist on
the standard card.

SetOPT30ff

Turns off photodiode 3.

SetOPT40n

Turns on photodiode 4. Thjs
is the standard optical receiver
shown on page 7.

SetOPT40ff

Turns off photodiode 4.

SetGainLow

Sets gain of last amplifier
stage to the lower setting.
This feature has been
removed (unstuffed) in
hardware version 4.2 and
above.

SetGainHigh

)

Sets gain of last amplifier
stage to the higher setting.
This feature has been
removed (unstuffed) in
hardware version 4.2 and
above.

UpgradeFirmware

Starts the process of instglli
updates. For more informatign
about updating, contact
Talking Lights Technical
Support at 617-782-9300 or
online at www.talking-
lights.com/support

>
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Troubleshooting

PROBLEM:

I've misplaced the CD that came with my Talking lhtig
Receiver.

RESOLUTION:

PROB

RESO

You can download the latest software and drivemmfthe
Talking Lights support page at
www.talking-lights.com/support

LEM:
I’'m not receiving the location tag.

LUTION:

The Talking LightsTransmitter is turned off.

The Receiver is not aimed at the light, or thetligh
distribution pattern doesn'’t include the Receiv€heck to
see that the green “lock” light on the Receiver is
illuminated.

The Receiver is aimed at two Talking Lights-enabigiait
sources.

There is an interfering light source in the area.

The application is not connected to the Receiver.

The application is connected to the wrong COM port

The transmitted checksum is incorrect.

Note: this should not happen under ordinary circumsganc

and can indicate a problem with the Talking Lidight
source.
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PROBLEM:

The green lock light is illuminated, but I'm noteving a
location tag.

RESOLUTION:

PROB

RESO

The lock light illuminates whenever the Receivarsss a
light on a frequency similar to that of a Talkingyhts light
source. It does not indicate that valid ID tagszeing
decoded. If the green lock light does not illunténthis
could be because:

Light intensity is high enough to trigger loolt low
enough to generate data errors.

There may be an interfering light source.

To resolve this problem:
Move the Receiver closer to the Talking Ligbtsirce.
Remove any interfering light sources.

LEM:
The “distance” value fluctuates.

LUTION:

Small fluctuations_(2) are normal.

Rotating the Receiver affects distance measurement.
Becauseeceived signal strength depends on the angle of

the Receiver, the amplitude of the signal changega
move the Receiver.

There is an interfering light source in the area.
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PROBLEM:
I’'m trying to view the card output using Windows
Hyperterminal (or another terminal emulator). Véahe
baud rate and other settings correct. Why caseel any
data?

RESOLUTION:

e When you open the COM port and the system apmlower
to the Receiver, it starts Dff mode

e To start data output, you must send a mode comrio the
card. The character starts the default mod¥ML
mode+Range The character startsraw mode which
prints every character as it is received.

* Note that the Receiver Manager applicatiorsisally easier
to use than Hyperterminal, as it automatically sethe
mode command to the Receiver.
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How to contact Talking Lights LLC

Web:
www.talking-lights.com/support

Email:
support@talking-lights.com

Phone:
617-782-9300

Fax:
617-782-9399
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WARRANTIES AND DISCLAIMERS

Limited Warranty of Talking Lights; Disclaimer For a period obne (1) year
from the date of shipment of the Hardware (the ‘Mfaty Periot), Talking
Lights warrants to Customer that the Hardware kélfree from defects in
materials and workmanship. This warranty does acoser damage to the
Hardware (or any part thereof) due to externalesuncluding accident, abuse,
misuse, problems with electrical power, servicirg authorized by Talking
Lights or usage not in accordance with the releslanimentation. Customer’s
sole and exclusive remedy for breach of the foregeiarranty is to require
Talking Lights to repair or replace the Hardwanegay part thereof); provided
that, if Talking Lights determines that such repaireplacement is not feasible,
Talking Lights will, upon receipt of the Hardwamefund the Customer the
purchase price of the Hardware; providadher that Customer must comply
with the following: (a) to request warranty seryiGustomer must call Talking
Lights within the Warranty Periocand receive a Return Merchandise
Authorization code (“RMA Codgnumber from Talking Lights, which shall not
be unreasonably withheld, and (b) Customer mugt thiei Hardware back to
Talking Lights in its original or equivalent packag with the RMA Code
number displayed prominently on the shipping canoepay shipping charges,
and insure the shipment or accept the risk of dosgamage during shipment.
Talking Lights will ship the repaired or replacemétardware to Customer
freight prepaid if Customer uses an address ittBe (excluding Puerto Rico
and U.S. possessions). Shipments to other locatitiize made freight collect.
EXCEPT FOR THE WARRANTY SET FORTH IN THIS SECTIORalking
Lights MAKES NO AND DISCLAIMS ALL WARRANTIES, EXPRES OR
IMPLIED, INCLUDING, WITHOUT LIMITATION, THE IMPLIED
WARRANTIES OF MERCHANTABILITY, NON-INFRINGEMENT, TTLE
AND FITNESS FOR A PARTICULAR PURPOSE. Some stalesiot allow
the disclaimer of implied warranties or limitationa how long an implied
warranty lasts, so the above disclaimer or lingitathay not apply to Customer.
This warranty gives Customer specific legal righte] Customer may also have
other rights which vary from state to state.

Warranties and Covenants of CustomerThe Customer represents, warrants
and covenants to Talking Lights as follows: (a) tGor will not use the
Hardware other than in accordance with the useurdeatation provided by
Talking Lights or in violation of any applicablewa or regulations; (b)
Customer has all requisite power, right and authtwiexecute and deliver this
Agreement and consummate all transactions contézdpfeereby and (c) this
Agreement and each other agreement executed aindreelin accordance
with this agreement constitutes the valid and big@igreement of Customer,
enforceable against Customer in accordance witlritss.
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LIMITATIONS AND EXCLUSIONS  LIMITATION OF LIABILITY: IN
NO EVENT SHALL Talking Lights BE LIABLE FOR ANY INDRECT,
SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES, OR
DAMAGES FOR LOSS OF PROFITS, REVENUE, DATA OR DATYSE,
COST OF CAPITAL, COST OF SUBSTITUTED FACILITIES OR
PRODUCT, DOWNTIME COSTS, OR CLAIMS FOR SUCH DAMAGES
INCURRED BY CUSTOMER OR ANY THIRD PARTY, WHETHER IN
AN ACTION IN WARRANTY, CONTRACT, NEGLIGENCE, TORT,
STRICT LIABILITY OR ANY OTHER THEORY EVEN IF Talkig Lights
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES
THE MAXIMUM LIABILITY OF Talking Lights (WHEN AGGREGATED)
FOR DAMAGES IN CONNECTION WITH THIS AGREEMENT FOR
ALL CAUSES WHATSOEVER AND REGARDLESS OF THE FORM OF
ACTION, WHETHER IN WARRANTY, CONTRACT, NEGLIGENCE,
TORT, STRICT LIABILITY OR ANY OTHER THEORY, SHALL N NO
EVENT EXCEED THE FEES PAID BY CUSTOMER TO Talkingghts
UNDER THIS AGREEMENT DURING THE 24 MONTH PERIOD
IMMEDIATELY PRECEDING THE DATE THAT A CLAIM IS
ASSERTED AGAINST Talking Lights.

Notwithstanding the foregoing, this Section shatl limit Talking Lights from
collecting any license fees properly due Talkinghts$ for unauthorized use or
sublicensing of the Software by Customer in violaf the End User License
Agreement.

PROHIBITED PURPOSES PRODUCTS ARE NOT DESIGNED,
MANUFACTURED OR INTENDED FOR USE IN HAZARDOUS
ENVIRONMENTS REQUIRING FAIL-SAFE PERFORMANCE (“HIGH
RISK ACTIVITIES") IN WHICH THE FAILURE OF PRODUCTSCOULD
LEAD DIRECTLY TO DEATH OR PERSONAL INJURY, OR SEVHER
PHYSICAL OR ENVIRONMENTAL DAMAGE. Talking Lights
SPECIFICALLY DISCLAIMS ANY EXPRESS OR [IMPLIED
WARRANTY OF FITNESS FOR HIGH RISK ACTIVITIES. CUSIMER
REPRESENTS AND WARRANTS THAT IT WILL NOT USE OR AlQW
THE USE OF PRODUCTS FOR HIGH RISK ACTIVITIES.

Customer agrees to indemnify and defend Talkingtsigand hold it harmless
from all costs, including attorney's fees, arisirgm any claim that may be
made against Talking Lights by any third party abrect or indirect result of
any improper use of Hardware by Customer (includiitjout limitation any
use of Hardware by Customer in any of the protdbfiarposes described in
this Section).
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