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INTRODUCTION

Thank you for your purchase of the G2X. Aswith any technical item, the product is easy to use, only if
the manual is easy to understand. With that thought in mind, we have created a manual that provides an
orderly process to the installation and usage of the G2X and Datalinkl| software.

Tip: Installation and first time usage of the G2X will be much easier if the demo run, along with
the entire installation manual is read and utilized. While the G2X and Datalinkl| software is
very user friendly, it requires practice. Attempting to install the G2X, download a run and work
through the Datalinkl| software, without reading the manual, will cause frustration for the user.




DESIGN AND OPERATION SPECIFICATIONS

The G2X was created to provide an economical and easy method to obtain data that was previously
available only when utilizing a standard sensor and wire data system. The combination of the G2X and
Display Dash is designed to be an intuitive package, which provides data according to the action of the
vehicle,

Why GPS?

The use of GPS signals provides track mapping, lap times, segments times and MPH. This eliminates
the need for tripods, multiple trackside transmitters, onboard beacon receiver and wheel speed sensors.
All those items are replaced by smply installing the GPS antenna on the roof of the vehicle.

G2X Data L ogger

SD memory card provides over 20 hours of GPS data logging (with 128MB card).

Memory card is capable of storing single or multiple runs, which are date and time stamped.
Logging automatically starts when vehicle exceeds 25 MPH (can be changed by user)
Logging stops when start logging channel drops below defined value for at least 30 seconds

Display Dash
- Provides ability to set start / finish line at any point on the track.
Provides lap number and time data.
Provides vehicle data such as MPH, Engine RPM, voltage, lateral and Accel G data.
Vehicle information is automatically displayed when vehicle is moving.
Lap time and number are automatically displayed each time the start / finish line is crossed and
when the vehicle comes to a stop.

Datalinkl| Software

Provides ahility to create GPS track map with start / finish and segment times.

GPS maps can be saved and utilized any time the vehicle returns to the same track location.
GPS maps provide lap and segment times that can be compared to previous data recordings.
Provides information in both graphical and report format.

Allows overlaying of multiple laps.
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Items Contained in the G2X Package

1
2)
3)
4)
5
6)
7)
8)
9)

G2X Data Logger

GPS antenna and cable
Display dash and cable
PWR/RPM (A) harness
PWR/RPM (B) Port Cover
PWR/RPM (B) wiring sockets
Cigarette lighter adapter

SD memory card

Serial Communication Cable

10) Datalinkll Software
11) Installation Manual




G2XPRESS INSTALLATION

To assist the customer in becoming quickly familiar with the installation and on-track
use, the G2Xpress Install Guide was created. While this guide provides all the basic
information required for use, review of the remainder of the complete G2X Instruction
Manual is highly recommended, before first time use of the G2X.



Mounting of G2X and Components

Data Logger Orientation
Direction of travel: The datalogger must be mounted with the SD Memory card
port facing towards direction of travel.
Level front to rear and left to right: Attempt to mount as close to level as possible.
It isnot necessary to be exactly level, but consistently mount the same, each time.
Easy Access. Remember, it will be necessary to access the SD memory card for
downloading data and attaching the serial cableif updating the setup of the data
logger. Hiding the logger typically creates problems for the user.

Power: 12-18 Volts/ 1 amp draw
Cigarette Adapter: The easiest way to obtain power, with no tach input.
Red, Black and Yellow Pigtail: Enables user to install switched power to the G2X
and obtain atach input (yellow wire) for dash display and data analysis.

Engine RPM (tach input tips)
Signal requirement: 50% duty cycle, 5-18 volt square wave signal. Thisistypically
the type of signal provided by an aftermarket ignition.
Late model vehicle tach signal: Depends upon the vehicle. Some have tach outputs
that are compatible with the G2X. Related information can typically be found
using an online search relevant to your vehicle.
GMR Sensor: The GMR sensor is the best option to obtain atach signal for
coilpak, coil on plug or diesel vehicles. Contact MSD for information.

GPS Antenna
Unobstructed view: Mount the antenna on top of the vehicle or in alocation that
will not block signal reception. The dash, trunk lid or hood is acceptable locations.
Avoid Electrical Interference: Avoid mounting the antenna or routing the cable
near ignition components, tach wires, radios or even vehicle mounted cameras. If
the GPS is working when the vehicle is stationary or at idle, but loses satellite data
when the vehicle accel erates, electrical interference is the culprit.

Display Dash

1. Inreach of driver. Driver will need to access dash to set start finish, review laptimes or
toggle through display channels.




Display Dash Programming

The display dash is designed to be intuitive, providing data according to the needs of the
user. The following provides an overview of the dash functions

Programming Options
Mode 1: Setup functions for when the vehicle is not moving, such as brightness.
Mode 2: Setup functions that require a moving vehicle, such as gear ratio (engine RPM vs. speed).

Entering Programming Modes
Mode 1: Press left button for two blinks of red shift light LED’s.
Short press of right button advances settings (example: brightness from 01 to 02).
Short press of |eft button advances to next function.
Long press of left button (three blinks of red shift light LED) saves and exits.

AW

Programming Mode 2 uses opposite buttons. Right button enters and |eft button advances

Factory Setting for Left and Right Display
Left: EngineRPM  Right: GPS MPH
Enabled when vehicle moves or engine starts (with engine RPM input).

Changing what is displayed on Left and Right Side of Dash
If no engine RPM is connected, vehicle must be moving to change display.
1. Short press of left button advances through Lap#, Displ, Disp2.
2. Short press of right button advances through L. Time, DSP3, L. Diff.
3. Displ, Disp2 and Disp3 channels may be programmed by user.

Setting Start Finish for Dash Laptime Display
Vehicle must be moving. Try to not exceed 40 mph before setting.
Press L eft dash button for three blinks of the red shift light LED ’s.
Rel ease the button when the message Set SF appears.
Within 30 seconds of the Set SF message, press the |eft button once.
Laptime and Lap number will display for 5 seconds, each time start
finished is passed. Dash then returnsto default display settings.

g wdhpE

Reviewing Lap Time and Lap Number
1. When vehicle stops and al dataiswritten to memory card, lap number
and lap time datawill be available for review.
Right button advances forward one lap at atime.
3. Left button reverses backward one lap at atime.

N

Clearing Lap Time and Lap Number from Dash
Lap time and lap number datais automatically cleared from the dash, when the
vehiclereturns to the track and exceeds 25 mph or engine is started (with tach
input).




Initial Run Information

N

To Start Logging
Enter the track and begin run. When vehicle speed exceeds 25 MPH,
logging will automatically start.
Drive or race at normal speed.
Insure at least two complete laps are made, on the track. Thisinsures one
clear lap for trackmapping purposes.

SO~ WNE

Setting Start Finish for Dash L aptime Display
Vehicle must be moving. Try to not exceed 40 mph before setting.
Press left dash button for three blinks of the red shift light LED’s
Release the button when the message Set SF appears
Within 30 seconds of the Set SF message, press the LEFT button once
Display will return to default display settings.
Laptime and Lap number will display for 5 seconds, each time start
finished is passed. Dash then returnsto default display settings
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Completion of Run
Exit track.
Cometo a complete stop, but do not turn off power to G2X
The G2X stops writing data when no speed is detected for 30 seconds
Watch the red PWR LED. When the logger has writtenall datato the
compact flash card, the PWR LED will glow solid.

5. Turn G2X power off.

6. Remove SD memory card and transfer datato PC.

How Data is Stored on the Compact Flash Card

1. Eachrunisnumbered in order of occurrence. Any time the vehicle
exceeds 25 MPH afilewill be started. When the vehicle stops for 30
seconds or longer, writing stops and thefileis complete

2. Eachfileis numbered in consecutive order, starting with 1 (if there are no
other files on the card).

3. Thedatalogger will not overwrite old or existing files, but simply creates
anew file and numbers according to the number of the last saved file on
the card.

Downloading Data
Transferring Data from Compact Flash Card to Users PC
1. Insert SD memory card from G2X into SD memory card reader attached
to users PC containing the Datalinkl| software.
2. Thefirst timethe card isinserted into the reader, a drive window should
automatically open. Close this window.
3. Select the New Upload icon found in the Datalinkll software g |
4. Follow the download process as outlined in the G2X Manual.




Building a Trackmap

Building a trackmap following download of the first run is of utmost importance. All of the timing
functions (Iap and segment) along with data reports are based on the trackmap. If no trackmap is created,
then it isimpossible to open laps, overlay and compare data. In atypica inertia and wheel speed based
data system, the rollout of the tire, combined with wheel rpm provides an approximate distance value, in
order to compute data. Keep in mind this is a GPS based data system. As such, no wheel speed sensors
arein use, so it is mandatory to build a trackmap in order to obtain distance values. Complete
instructions concerning the building of a trackmap can be found in the G2X Manual. In addition, a demo
run is available in the Datalinkl| software, along with instructions for use, in the back of the G2X
Manual. Use the demo run to practice building a trackmap, before going to the track. If atrackmap is not
created following the first run, and subsequent runs are downloaded without a trackmap, the user will
then be forced to manually insert atrackmap in all runs that have previously been saved to the users PC.

Trackmap Tips
1. Atleast two completes|aps on the track are required, before the software
can construct a trackmap.
2. Inorout laps are not considered acomplete lap.
3. If inside and outside lines are desired, those laps can be made duringarun
or at any other time.

Segmenting a Trackmap

Track segmenting is necessary in order to produce all of the segment related reports available in the
Datalinkll software. Segments are created by the use of lateral g data. The start of a corner marker is
defined by the Corner Start number as found in Step 2 of the Add Map Segments Runlog page. The end
of acorner is defined by the Corner End number entered in Step 2 of the Add Map Segments Runlog
page. Complete instructions concerning the segmenting of a trackmap can be found in the G2X manual.
In addition, ademo run is available in the Datalinkll software, along with the instructions for use found
in the back of the G2X Manual. Use the demo run to practice building segmenting trackmap, before
going to the track.

Trackmap Segment Tips

1. Default Corner Start and Corner End numbers are entered by the
Datalinkll software. These numbers may be changed according to the
needs of the user.

2. Segments are created from one lap (as used to create the trackmap) and
are not affected by future downloaded data.

3. Consider the segments markers as GPS plotted points on avirtual
trackmap. Once the trackmap and segments are created and saved, the user
will have that map for use, forever.

4. If atrackmap is notin view when the Add Map Segment page is open
(after atrackmap is created) a complete lap was not used to create the
trackmap. Create another trackmap, using a different lap.




STANDARD INSTALLATION

G2X Exterior Features

PWR/CARD LED

1

ANTENNA PWR/RPM (B) PWR/RPM (A) V-net GPSStatusLED

ANTENNA:
Provides connection for the external mounted GPS antenna

PWR/RPM (A):
Provides connection for three wire power/ground/engine rpm pigtail

PWR/RPM (B):
Provides connection for optional secondary RPM input

V-net:
Provides connection for V-net sensors

GPS StatusLED:
Indicates GPS satellites acquisition status

SD/PWR LED:
Indicates power writing status of SD memory card



]

SD Memory Card / Port Serial Port

SD Memory Card:
Provides weather resistant insertion port for memory card

Serial:

Provides connection for RS-232 serial cable which provides communication between G2X and the
users PC. Used for programming purposes. Cable is supplied with kit.
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Mounting the G2X Main Unit

The G2X is designed to function in a variety of severe environments, but we thought it helpful to
provide alist of the extremes of what not to do, when mounting. As with most electronic items, a bit of
common sense goes along way in avoiding potential problems.

Direction / Orientation

The internal accelerometers are pre-defined to provide lateral and
acceleration G forces. This requires mounting the G2X flat and
level to the ground and orientated as shown in the diagram below.
Mounting of the G2X in a manner other than described will result
in the creation of incorrect data. In the event it isimpossible to
orient the G2X in the proper direction, the accel erometers can be
reconfigured using the G2X Display Dash. However, the G2X
must always be mounted flat and level to the ground. Refer to
page 24 for complete instructions on reconfiguring the
accelerometer direction.

Direction of Vehicle Trave

>

L ocation

There are four items to consider, when mounting the logger.
Access to the SD memory card.
Access to the front ports, in order to connect the GPS antenna, power/tach/rpm and other items.
Distance from the power and tach source. Insure the G2X is located within distance of the power
and tach input.
Although not required, visual access to the GPS and Power LED’s is suggested.

The G2X may be installed in avariety of locations, in stock bodied vehicles. Velcro applied to the
bottom of the G2X will help secure to most carpet and floor mats found in many vehicles. Open wheel
vehicle mounting locations are typically determined by the easiest access to the memory card. The
rubber isolation mounting pads should be utilized when mounting in a high performance race vehicle or
any other high vibration application.

Temperature
While the G2X is arugged unit, excessive heat from exhaust systems or other sources of high
temperatures can damage the unit.

Electronic I nterference

Excessive interference from ignition systems or other EMF or RFI producing items can interfere with
the operation of the G2X. Avoid mounting next to ignition system components, such as coils, spark
plug wires, €etc.

M ovement
It isimportant to insure the G2X does not move or can become dislodged during an off track excursion.

11



GPS Antenna L ocation and M ounting Procedures

Following installation of the G2X, the GPS antenna can now be installed and connected. The antenna
must be mounted at the highest point of the vehicle and level front / rear and left / right. Insure the GPS
antenna cable will reach the G2X, before fina mounting of the antenna.

GPS antenna mounting for stock bodied vehicles

The GPS antenna is provided with a magnetic mounting base and should aways be mounted on the roof
or top of the vehicle, centered withintheroof or top area. Insure the antennais as level as possible, left
to right and front to rear. In the event of a vehicle with a composite roof, Velcro can be utilized. Placea
strip of masking tape on the roof of the vehicle. A small piece of Velcro on the antenna and the tape will
be sufficient to hold the antennain place. We understand the value of high performance vehicles and
the fact some users will be hesitant to place any type of tape on the surface of their vehicle. Inthat isthe
situation, determine the mounting method you are most comfortable with, but will locate the antenna on
the roof or top of vehicle area.

GPS antenna mounting for open wheel vehicles

By following the above instructions, simply insure the antenna is mounted as high as possible on the
vehicle. Various body panels can possible block satellite signals. Insure telemetry or two way radio
antennas will not provide interference to the antenna.

Again, the GPS antenna will function well, in a variety of roof mounted locations. The above guidelines
will insure the most efficient reception of signals, for the G2X. The antenna has been roof mounted and
tested at speeds over 190 mph, so fedl free to go at least that fast.

Connection of the GPS antenna to the G2X

Upon completion of mounting of the antenna, ssimply route the cable to the data logger and connect to
the ANTENNA port of the G2X. Insure the cable end is screwed tightly to the GPS connector. A small
wrench can be used to dlightly SNUG the connector. Excessive force can damage the connector,
resulting in failure of GPS signal reception.
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G2X Power and Tachometer Wiring

Power Connection

PWR /RPM (A)

The G2X requires 12-18 volt DC power to operate properly. The power cable connects to the input
labeled PWR / RPM (A) on the G2X unit. There are two different pigtails provided to allow for both
permanent power and tachometer connections to your vehicles electrical system or for quick connection
using the cigarette lighter adaptor. If you are using the three wire pigtail to connect the G2X directly to
your vehicles electrical system, make sure the connection provides a2 — 5 amp fuse to protect against
short circuits. The cigarette lighter adaptor has an internal fuse; therefore no other short circuit
protection is required.

PWR / RPM (B)

A second, unassembled connector is also provided with the G2X. This connector can be snapped into the
PWR / RPM (B) port in order to shield the unused port from dirt and moisture. In addition, this
connector and supplied pins will be used when aMSD GMR inductive RPM sensor is required for use in
obtaining atach signal.

Tachometer Connection
The tachometer connection is optional and only provided on the three wire pigtail. However, when
properly connected and configured, the tachometer input will allow the G2X to display and/or record the
following data.

1. Engine RPM (Displayed on dash and recorded)

2. Gear indicator (Displayed on dash only)

The tachometer input requires a 5-18 volt, 50% duty cycle, square wave output signal. If your vehicle
does not have this type of tachometer output or you do not wish to display and record the above
information you may leave the yellow wire disconnected. The pin out of the three wire pigtail is as
follows:

/C>\ Red wire — Switched 12-18 volt power 11 IMPORTANT WARNING !!!
DO NOT connect the yellow tachometer
O Ydlow wire —tachometer input input wire directly to any part of theignition
coil. Doing so will result in damage to the
O Black wire — Chassis ground G2X tachometer input circuitry.

SD Memory Card Installation

The SD memory card holder is equipped with arecess, indicating
the insertion direction of the card. The recess should face upwards,
towards the top of the G2X. SD memory card insertion is complete,
when the holder is firmly seated against the rear of the G2X
housing.
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Connecting G2X Display Dash

The Display Dash is designed to mount utilizing three #10 mounting studs and screws. If the dash is
mounted using a different method, insure it is properly secured, to avoid the possibility of breaking free
and becoming a projectile that could cause severe injury to a person and/or your vehicle in the event of
an accident or sudden stop. Connect the cable from the Display Dash to the port labeled V- net on the
G2X unit.

14



PROGRAMMING AND SETUP OF THE DISPLAY DASH

From the factory, the G2X is programmed to display V8 Engine RPM on the left (with appropriate tach
input) and GPS_MPH on the right. Many programming functions of both the G2X and the display dash
are can be accessed by using the left and right display dash buttons. This eliminates the necessity of
connecting the users PC to the G2X (viathe supplied seria cable) for programming purposes. There are
two Setup Modes available.

1. Setup Mode#1 (stationary): Utilized to program items such as screen brightness or number of
cylinders (tach setting).

2. Setup Mode#2 (moving): Utilized to program the systemwhile the vehicle is moving. Thisis
necessary as severa settings utilize actual data taken from speed in order to program.

The following sections will refer to short, medium and long button press lengths, as setup and control of
the Display Dash is through the use of the Left and Right Programming Buttons. The length of time that
each button is depressed determines the action that will be performed, according to the current operating
mode.

To assist the user in determining the correct time for each button press, the Programming Indicator (Red
shift light LED’s) will flash each time one of the key press becomes valid. The chart below defines
each:

1. Short Press =.2seconds = OneFlash | o] e |
2. Medium Press =.5seconds = Two Flash _J—_;_ _.T—_._
3. Long Press =2seconds = Three Flash '_._J -L: -_._j : -_._j e

4. Auto Repeat Long Key Press = 3.0 seconds (repeats every .2 seconds)

The point at which the button is released determines the type press that is accepted. Releasing after the
second red shift light flash is detected as a medium length press, by the G2X.

I IMPORTANT WARNING !!!
The Serial Cable must be disconnected from the G2X data logger during the Dash Setup Procedures.
If the serial cableis connected during programming, no programming changes will occur.

15



Setup Mode #1 (stationary programming)

Setup Mode 1 is used to program the unit without the need to operate the vehicle. Setup Mode 1 presents
the programming choices in the following order.

Display Brightness

Reset all Dash Settingsto Factory Defaults
Tach Pulses Per Two Revolution of Engine
Engine RPM Source

Progressive Shift Light RPM Steps

Shift Light RPM Level for Gears 1-6
Speed Sour ce

Gear Indicator Ratios

. GMT Time Offset

10. Unitsof Measure

11. Set Default Real-time Display

WO N ~WwWNE

Setup mode 1 can be entered either from the Normal or the Lap Replay Display modes.

To enter Setup Mode 1:

1. Press and hold the left key button to send a medium key press (two flashes and release).
2. Thefollowing message will be displayed.

— “Racepak  GX

SEFUP I

PH 0 LTIMEC

DSP 3 L. DIFF
LAP-/SET SF LAP+/SET REF,

3. To confirm you wish to enter Setup Mode 1, press and release the left Programming Button to
send a short key press.

While in Setup Mode 1 the left key presses will aways execute the following commands.

Short left press. Accept selection and go to next setup parameter
Long left press:  Save programming and Exit Setup
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Display Brightness Adjustment

Brightness adjustment ranges from a minimum brightness of 2, to a maximum brightness of 15
Each pressincreases or decreases by 1.

1) Increase Brightness: Short right press - At 15 returnsto 2.
1) Decrease Brightness: Medium right press - At 2 returnsto 15

Aol — lona
Y 1 Y .
2z Kk D o=y
T T " R e S
o " \- u] ’ B m B § \' iRl o o
SN CRPM  CLAPH MPH O LTIMEC TN
LAP+/SET REF

‘. ./ ©DSP1  (DSP2 DSP3C  L.DIFFC
LAP-/SET SF

Short left press: Accept selection and go to next setup parameter
Long left press: Save programming and Exit Setup:

Reset Dash to Factory Default Settings

This screen is used to reset the dash to factory configuration. To reset, select Y as shown below. When
the screen is exited the dash will be reset to factory defaults.

2) Y or n: Short right press or Medium Right Press - Toggles between Y and n

r o - " | ., G_‘ .
‘ "N RPM TCLAP# N MPH 0 L TMED P .

D8P1  CDBP2 D8P3 L DIFFC:

LAPTSET SF LAP+/SET REE

Short left press. Accept selection and go to next setup parameter
Long left press:  Save programming and Exit Setup

The Default Factory Dash Settings Are As Follows:

V-8 Engine RPM Tach Signal Input with 8 pulses per two revolutions
8000 RPM shift Point

100 RPM Spread Between Sequential Shift Lights
Speed obtain from GPS
Engine RPM Source - Tach
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Tach Pulse per Two Revolutionsof the Engine

Set the number of pulses from the tachometer signal for two revolutions. The correct setting would
typically match the number of engine cylinders. For example, a V-8 would set at 08.
The key commands are as follows.

3) Increase pulse count by 1: Short right press - At 20 returnsto O
4) Decrease pulse count by 1: Medium right press - At O returnsto 20

-~ o]
S0 P
R N
P U [ 5 E '\. ) B
s f— - S e
Ve o ey R o ,, =la G B
N C2RPM CILAP# MPH L TMEC oo
N CDSP1 CDSP2 DSP3T  LDIFFC: A
LAP-SET SF LAP+/SET REF

Short left press: Accept selection and go to next setup parameter
Long left press:  Save programming and Exit Setup

Engine RPM Source

The dash can use the input from the PWR/TACH port on the G2X or from the EFI module if installed.
This rpm is then used for display, shift light, gear ratio, etc. The user is prompted to choose either yes or
no to EFI rpm input. No, will instruct system to utilize the PWR/TACH port on the G2X.

1) Y or n: Short right press or Medium Right Press - Toggles between Y and n

6O 009 mlec o, -
— B _
i e S - A AT
B5E-CEFEE
o ) o o Vo Mo o o o =g n
Py CRPM CLAP# MPH L TMEC I
CODSP1  DSP2 DSP3C L. DIFFC

LAPISET SF LAP+/SET REF

Short left press. Accept selection and go to next setup parameter
Long left press:  Save programming and Exit Setup
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Progressive Shift Light RPM Step

The progressive shift light enables the user to program the green, yellow and red LED’s to display in a
sequential pattern, using the Shift Point as defined in the next section as the fina display. The
progressive shift light turns on the LED's in steps of 1 to 500 rpm according to the programming.

_,--""f__ __H_\-\-""-u..
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e a ¥ e || — . e .

' il = =,
{ " TiRacepak S=X
] LAF W WP O L TNE N
i EaP1 CIDEF2 B8R 0 L INFF >
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Example: A shift light programmed for 7400 RPM, with a 100 RPM step would display in this manner:

>7000 RPM = First two green LED’s are displayed

>7100 RPM = All four green LED’ s are displayed

>7200 RPM = All four green and first two yellow LED’s are displayed
>7300 RPM = All four green and all four yellow LED’s are displayed
>7400 RPM = All LED’ s are displayed

2) Increase RPM by 10: Short right press - Returns from 500 to O

3) Decrease RPM by 10: Medium right press - Returns from 0 to 500

4) 3. Increase RPM by 50: Long right press- Returnsat 500

5) Autoincrease RPM by 50 every .2 seconds: Hold key - Returns at 500

Short left press. Accept selection and go to next setup parameter
Long left press:  Save programming and Exit Setup
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Shift Light RPM Level

Allows the user to program the shift light RPM for up to 6 gears. The current gear being programmed is
shown in the gear display at the top of the dash. Upon entry to this programming screen, Gear 1 is
automatically displayed.

1) Increase RPM set point by 10: Short right press - Returns at 20000 to 0
1) Decrease RPM set point by 50: Medium right press - Returns at O to 20000
2) Increase RPM set point by 50: Long key press - Returns at 20000 to O
3) Auto increase RPM set point by 50: Held Key - Every .2 seconds
4) Go to next gear for programming: Short left press

Smwacnal ) — ELERree s
o B 2 ;' >
BRacepak
B T Y r o
5:; ‘ i ; affe) J t Lt
77N CRPM CLAPE
D3P D8P2 DEP3 L. DIFF_:

LAPISET SF

Short left press: Accept selection and go to next setup parameter
Long left press: Save programming and Exit Setup

Speed Source

The Display Dash may use GPS M PH or the PWR/RPM (B) port as the source of the mph display, and
gear calculations.

1) Toggle source: Short right key press
2) Toggle source: Medium right key press

BBEEBBEBER

. A D8P1  CDBP2 DSP3C L DIFFC S
LAP-SET SF LAP+/SET REF

5BEEdE8B6E

D8P1  CDBP2 D8P3 L DIFFC:

LAPISET SF LAP+/SET REF

Short left press: Accept selection and go to next setup parameter
Long left press: Save programming and Exit Setup
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Gear Indicator Ratios

This selection allows the user to input the appropriate gear ratios, in order for the Display Dash to
activate the Gear Indicator LED. The ratio to be programmed is simply the Engine RPM (per gear)
divided by the GPS mph and can by calculated using gear ratios and tire diameters.

The ratios are programmable from 0 to 500 in increments of 1.
Key commands are as follows:

1) Increment ratio by 1: Short right key press - Return at 500 to O

2) Decrement ratio by 5: Medium right key press - Return at 0 to 500
3) Increment ratio by 5: Long right press - Return at 500 to 0

4) Auto increment by 5: Press and hold right key - Return at 0 at 500
5) Go to next ratio or programming item: Short left key press

The gear display at the top of the dash shows

r the ratio currently being programmed.
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LAPISET SF LAP+/SET REF

Short left press. Accept selection and go to next setup parameter
Long left press: Save programming and Exit Setup

Tip: An easier and more accurate method to program the Gear Indicator Ratio is to use SETUP
Mode 2. In SETUP Mode 2 you can calibrate the ratios automatically while driving the vehicle.
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GMT Hour Offset

The date and time stamp placed on the data files is derived from the GPS satellite data, which is received
in Greenwich Mean Time (GMT). This setting allows you program the G2X with an offset of how
many hours your current time is from GMT time. The factory default setting is—05 hours which is
Eastern Standard Time (EST). Moving across the United States, from east to west would increase the
offset by the difference in each time zone.

5) Increase hour count by 1: Short right key press - At 12 returnsto —12
6) Move to next programming item: Short left key press
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Short left press: Accept selection and go to next setup parameter
Long left press:  Save programming and Exit Setup

Units of Measure

Programs the G2X dash to display speed in MPH or KPH. After changing this setting you should also
reprogram the wheel speed calibration in SETUP Mode 2 if you are using the wheel speed sensor input
to display speed. Changing the Units of Measure setting only affects the data displayed on the dash.
The GPS_MPH data will always be recorded in MPH. |f you recalibrate the wheel speed sensor the
recorded MPH will then be in the newly selected units. Selecting Y for this setting will select MPH.
Selecting n for this setting will select KPH.

7) Switch between Y an n: Short right key press

Unl ESER
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LAP+/SET REF,
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Short left press: Accept selection and go to next setup parameter
Long left press:  Save programming and Exit Setup
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Set Default Real-time Display

Programs the channels initially displayed on the left and right windows when the dash is powered up
and enters Real-time display mode.

db888 686684

DSP1 DSP2 DSP3T  L.DIFFC

LAPTSET SF LAP+ISET REF

Before entering SETUP Mode 1, drive the vehicle over 5 MPH to enter Real-time Display mode.
Continue entering short presses on the left key until the desired default channel is displayed in the left
window. Next, continue entering short presses on the right key until the desired default channel is
displayed in the right window.

Now that both windows are displaying the desired default channels, enter Setup Model, again. Continue
to enter a short key press on the left button until the above setup parameter is displayed. Now enter a
short press on the right key until the letter Y is displayed on the right digit. Enter a short press on the
left key to programs the default real-time displays and exit SETUP Mode 1. See the following Section
for complete instructions on using Real-time Display Mode.

It is also possible to program the above by connecting the users PC to the G2X via the supplied serial
cable ard utilizing the G2X_Config file.
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Setup Mode# 2 (moving programming)
Setup Mode 2 functions allows the user to utilize inputs from the moving vehicle, in order to automate
the programming process. Setup Mode 2 presents the programming choices in the following order:

1) Running Engine RPM Pulse Count
2) Power/Rpm (B) Input For Speed
3) Gear Indicator Using Engine RPM and MPH
4) Installation Direction of the Accelerometers
Setup Mode 2 can be entered either from the Normal or the Lap Replay Display modes.
To enter Setup Mode 2:
1) Pressand hold the right key button to send a medium key press (two flashes and release)

2) The following message will be displayed:

=
o R e )

SEEUP 2P

Yo Vo

D8P1  CDBP2 DSP3T L DIFFZ:

LAPISET SF LAP+/SET REF

3) To confirm you wish to enter Setup Mode 2, press and release the right button to send a short key
press.

A long right pressis required following the setup of each of the four above parameters. This long right
press also advances the user to the next programming input screen. The Setup 2 Mode may be exited at
any time with along left key press.

NOTE: SETUP Mode 2 programming requires the vehicleto bein motion. Care should be
taken when driving the vehicle to insure safe operation. If possible, take a passenger along

to operatethe Display Dash and perform the calibration procedures.
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Auto Calibrate Engine RPM Pulse Count

This setting allows the user to automatically calibrate the number of pulses per two revolutions for the
PWR/TACH input on the G2X. The currently calculated rpm will be in view on the right display.

f‘iﬁa eaﬁﬂ

RPM CLAP# MPH O L TMEC:

. D8P1  IDBP2 D8P3 L DIFFZ: N
L,'\P-."SET SF LAP+/SET REF

1) The engine should be brought up and held constant at 2000 rpm using a separate tachometer.

2) Enter along key press by holding the right button for three flashes to program the tachometer
pulses and move to the next program item.

Short left press: Skip Auto Calibrate Engine Rpm and go to next setup parameter
Long left press:  Skip Auto Calibrate Save Programming and Exit Setup

Auto Calibrate PWR/RPM (B) Speed

If you are using the PWR/RPM (B) input of the G2X for whedl speed, you will need to calibrate this
channel before it will read the correct velocity. Using the GPS MPH data generated while driving the

vehicle, this step calibrates the rpm 2 channel on the G2X to readout in MPH or KPH depending on the
units selected in SETUP Mode 1.

SPEEdEHLP

CLAP# O LTMEC

P D8P1  CIDBP2 D8P3 L DIFFZ: N
L,'\P-."SET SF LAP+/SET REF

1) Drive the vehicle to a speed between 30 — 50 mph.

2) Insure the chosen speed is stable. When stable, press and hold the right key for three flashes to
perform calibration and move to the next program step.

Short left press. Skip Auto Calibrate Rpm 2 Speed and go to next setup parameter
Long left press: Skip Auto Calibrate Rpm 2 Speed, Save Programming and Exit Setup
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Auto Calibrate Gear Indicator

This step is used to calibrate the gear ratios for up to 6 gears in the vehicle. The gear ratio (and thus gear
number) is automatically calculated for you by the G2X.

rﬂtf EQ

RFM CLAP# MPH ' L TMEC:
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1) Ensure that you have properly setup the tachometer signal source (R1 or EFI) and the MPH
source (PWR/RPM(B) or GPS) used for the calculations in Setup mode 1.

2) The gear ratio currently being programmed is shown in the gear indicator at the top of the dash.

3) The car should be driven at a safe constant speed in the gear indicated in the gear display in the
center of the dash.

4) When the speed and rpm are constant press and hold the right key for three flashes. Theratio
will be programmed and saved and the programming will step to the next gear.

5) Repeat the process until all gears are programmed. Y ou may skip the programming of any
unused gears by entering a short key press on the | eft key.

Short left press. Skip Auto Calibrate Gear Indicator, Save Programming and Exit Setup
Long left press: Skip Auto Calibrate Gear Indicator, Save Programming and Exit Setup

Accelerometer Orientation

If the user was unable to install the G2X in the correct direction, this step allows for the reorientation of
the lateral and longitudina accelerometer. This step will only work if the G2X isinstalled in any 90
degree direction from recommended. The G2X can not be installed angular to the direction of travel.
This does not zero calibrate the accelerometers, but only selects the longitudinal and lateral
accelerometer.

1) Drivethe vehiclein astraight line at approximately 50 to 60 MPH.

2) Apply the brakes so that the vehicle decelerates at a minimum of 0.25g. While decelerating,
press the right key for three flashes.

Short left press. Skip Accelerometer Setup, Save Programming and Exit Setup
Long left press: Skip Accelerometer Setup, Save Programming and Exit Setup
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OPERATION

G2X StatusLED’s

The connector end of the G2X contains two LED’s that provide information concerning the status of the
system.

PWR/CARD LED

The PWR/CARD LED will glow asolid RED, when power is applied to the system.

The PWR/CARD LED will flash slowly (1/sec) while data is being recorded. (vehicle speed over
25 MPH)

The PWR/CARD LED will flash quickly (10/sec) if the power supply drops below 9 volts. Any
open data files will be closed and data will not record begin recording again until the low power
condition is corrected.

The PWR/CARD LED will flash anytime datais writing to the compact flash
memory card.

If the memory card is removed while data is recording (.i.e. the red PWRICARD LED isflashing
dowly) the LED will turn on solid and all data for that recording will be lost.

PWR/CARD LED

I IMPORTANT WARNING !!!
ALWAY S insure the power to the G2X is OFF, when inserting or removing the Compact Flash card.
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GPSLED

While the number of located and locked GPS satellites are provided by the display dash, the G2X can
also provide this information through a series of Red and Green LED’s.

In order for the G2X to provide data, it is necessary for the internal GPS board to locate and lock on the
position of at least three GPS satellites, orbiting overhead. Upon initial power up, the user will observe
asequenceof RED and GR EEN LED flashes. The following explains the sequence.

GPSLED

RED:
Each short red flash indicates the end of one search cycle and the start of the next.

SHORT GREEN:
The green LED will short flash once for each located GPS satellite.

LONG GREEN:
The green LED will long flash once for each located GPS satellite.

Example:

I I S e
One red flash followed by three green flashes indicates the G2X currently has three GPS satellites
locked and in use.

Upon the first power-up of the day, the G2X typically will take less than one minute to locate and lock

three satellites positions. If the power to the G2X is removed or the vehicle is parked in a covered area
(garage) it will typicaly only take a matter of seconds for the G2X to reacquire at least three satellites.
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Acquiring Satellites

The G2X requires at least three satellites, in order to provide data. At any given time, there are ten or
more GPS satellites orbiting overhead. Not all of the satellite signals will be detected by the G2X, due
to low horizon orbit position, or natural / man made obstructions. The GPS hardware contained within
the G2X is of the latest design, which provides quick satellite location and excellent reception.
Depending upon your location, the G2X will typically locate and utilize between four and nine satellites.

GPS Satdllite/ Gear Indicator
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1) Position the vehicle outside, providing a clear view of the overhead sky.

2) Apply power to the G2X. The G2X automatically initiates the search for satellites, upon power
up. Located in the center of the Display Dash is the GPS Satellite Indicator LED. Within
approximately one minute, the G2X should begin to locate and lock on satellite positions.

3) When the LED display indicates at least 3 locked satellites, the G2X is ready for use. Upon
subsequent power up of the G2X, typical time to locate satellites is less than 30 seconds.

4) Note: When properly configured and utilized with a tachometer signal, the GPS Satellite
Indicator also functions as a Gear Indictor. Upon movement of the vehicle and the presence of a
tachometer signal, the Gear Indicator function is activated. When the G2X is displaying the
number of GPS satellites, a small decimal point will show to the lower right of the number.
When displaying the gear indicator, the decimal will be off.
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Setting the Start / Finish Line

The G2X has the ability to provide ontrack lap times to the driver viathe dash display. This can be
accomplished by setting the start / finish line while on the track. Through the use of GPS coordinates,
the G2X then remembers the location of the start / finish line and alap time is produced. In addition, the
lap +/- difference is also available, after passing start finish.

1) When three satellites are located, slowly begin driving, and then apply a Long Press to the left
Lap-/Set SF button for three flashes of the red LED shift lights. The message Set SF? will be
displayed. To escape this function and start again, press the right button (Lap+/ Set Ref) button
for 1 flash of the red LED shift lights.

Lap Set Start Finish
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LAPTSET SF LAP+SET REF

2) Next, simply drive the vehicle across the desired start / finish area. When passing the desired
location, apply a Short Press to the Lap-/Set SF button. Thisis acknowledged by 1 flash of the
red LED shift lights. The dash will then default to Engine RPM on the left and GPS MPH on the
right. Lap number and time will be displayed, following the completion of the first full lap. The
location of the Start / Finish is at the discretion of the user. This action only needs to be
performed ore time, upon each visit to a location.

For example if a Start / Finish is set upon arrival at Track A, this position will be valid for the
entire time at that track. If the user then takes the G2X to Track B and sets a Start / Finish at that
location, that Start / Finish location will be valid only for Track B. If the user then returns to
Track A, it will be necessary to set the Start / Finish again. It is much the same as trying to
obtain a laptime from Track A, if your beacon transmitter was at Track B (if a beacon transmitter
& receiver type of system wasin use).

Tip: In order for the G2X to properly calculate the start / finish line area, the vehicle must be
moving in the normal direction of travel when setting the start / finish line area. If the vehicle
is stopped when the start / finish line areais set, the G2X will not be able to determine the

vehicle heading which will cause the dash to display incorrect lap times.
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Start Recording Data Trigger

The G2X records data to the SD memory card. Each new recording will create a separate file in which
the datais stored. The file will be stamped with the date and time the recording was started. The date
and time information is obtained from the GPS Satellite data. The date and time from the GPS data is
received in Greenwich Mean Time (GMT). This means you must program the G2X with an offset of
how many hours your current time is from GMT time. The factory default setting is Eastern Standard
Time (EST).

From the factory, the G2X is programmed to begin a new recording each time the vehicle speed exceeds
25 MPH and there are at least three locked satellites. The data will continue to record until the vehicle
speed drops below 25 MPH for 30 seconds or the power isturned off. It is recommended that you wait
for the recording to stop before turning the power off to the G2X.

Any sensor channel may be used to start the data recording process. Details concerning this
programming procedure can be found in The G2X Configuration File Section of this manual.
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Display Dash M odes

The Display Dash provides information and programming capabilities in the following modes:

1. Real-timeMode:

1. Provides real-time vehicle information such as lap time and speed to the driver.

2. Thedisplay will automatically enter this mode anytime the engine is above 300 RPM or the
vehicle speed is above 5 MPH.

2. Replay Lap Mode :

a) Provideslap time and lap number information from previous laps.

b) The display will automatically enter this mode anytime the engine is below 300 RPM and the
vehicle speed has been below 25 MPH for 30 seconds or longer.

c) The G2X must be turned off and back on again to reset the display back to lap O.

3. Setup Mode — Allows for setup and programming of the dash and G2X data logger.

Note: If the unitsin SETUP Mode 1 has been programmed for KPH then vehicle speeds
describes above are 5 KPH and 25 KPH respectively.

What this means to the driver is the ability to view standard dash functions, such as speed and
tachometer, at the most logical time, when the motor is running and the vehicle in motion (Real-time
Mode). When the driver stops the vehicle and turns off the engine, the dash automatically returns to
Lap Number and Lap time display (Replay Lap Mode) at which time the driver can review the most
recent lap times. To reset back to lap O, turn the G2X power off and back on.
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Display Dash Physical Features

Progressive Shift Lights

Programming I ndicator

Left Display Right Display
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Lap Number Decrease

Satdllite Indicator

Gear Indicator Lap Number Increase

Left Programming Right Programming
Set Start Finish Displayed Chann Set Reference
Indicators
ITEM DESCRIPTION

Progressive Shift Light
Programming I ndicator
L eft / Right Display
Lap Number Decrease
Lap Number Increase
L eft / Right Programming
Set Start / Finish

Set Reference
Displayed Channel
Satellite Indicator

Gear Indicator

Green / yellow / red LED shift lights
Length of pressfor programming buttons
Real time display of information
Returns/toggleslap number to start
Returns/toggleslap to end

Enables programming of dash / logger
Setson track start / finish line
Setsdriving line reference point
Indicates L eft / Right displayed channel
Indicates number of locked satellites
Indicates current gear position
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Real-time Display M ode

The Real-time Display Mode, as the name describes, provides the user the ability to view real-time dash
data, such as MPH and lap times. The Display Dash automatically enters the Real-time Display Mode,
anytime one of the following true:

1) Engine speed is above 300 RPM.

2) Vehicle speed is currently above 5 MPH.

3) Vehicle speed has been above 25 MPH with in the past 30 seconds.

4) Lap number and time will display for 3 seconds each time the start / finish line is crossed.

When any one of the above conditions is met, the dash will begin to display rea-time data. The default
displays upon entering Real-time mode for the first time after power up is the current lap number on the
left display and last lap time on the right display. To change the real-time data on the left display enter a
short press on the left key. To change the real-time data on the right display, enter a short press on the

right key.

SHORT PRESSTO LEFT OR RIGHT PROGRAMMING BUTTON PRODUCES:

L eft Dash Display Inputs Right Dash Display I nputs
Engine RPM MPH
Current Lap Number Current Lap Time
MPH (DSP 1) Battery Volt (DSP 3)
Lateral G (DSP 2) Lap Time Difference from Best Lap

Tip: The channel displayed for DSP 1-3 can be customized. For instance, you can
program DSP 1 to display Lap Time and DSP 3 to display Engine RPM. See page 23 for
instructions.




Replay Lap Display Mode
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Any time the vehicle is stopped, with the engine shut off (when RPM input is available) the Lap Number
and Lap Time screen isin view. This enables the user to review lap data at the most convenient time,
when the vehicle is stopped. While the Display Dash is in Replay Lap Mode the button keys perform
the following functions.

1) Short right key press® Increment lap number and time

2) Short left key press =1 Decrement lap number and time

3) Long right key pre&@ | Jump to last lap number and time

4) Long left key press |—I Jump to first lap number and time

Tip: Any time the Display Dash isin Replay Lap Mode, the Gear Indicator displays the number
of satellites currently in view and locked.
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Datalinkll Software Installation into the User's PC

Now that we have the G2X installed, the next step is the installation of the Datalinkll software used to
view and analyze the data recorded by the G2X datalogger. Locate the CD labeled Datalinkll G2X

Data Analysis Softwar e in the materials shipped with your G2X. Then continue with the installation
below.

Computer Requirements

Although we highly recommend Windows XP, the Datalinkl| software is also compatible with Windows
98 Second Edition, ME and 2000 operating systems. Y our PC, however, must have the following
hardware components:

800 MHz Pentium Processor or equivalent
128 Mbytes Ram

200 Mbytesfree disk space

Video resolution of at least 1024 x 768 pixels
Compact flash card reader

RS-232 serial port or USB serial port adapter
CD/DVD drive

Keyboard and 3 button mouse

The Datalinkl| software works best with a screen resolution of 1280 x 1024 or greater. The software
will operate at a minimum screen resolution of 1024 x 768; however use of some of the advanced
features of the software may be limited. We recommend the use of the largest and highest resolution
monitor that meets your installation and budget requirements. The Datalinkll program can present the
user with large amounts of data; the larger screen sizes and the higher resolution enhance the
presentation capabilities. 1f your PC is configured with dual monitor support, the Datalinkll software
has special features to take advantage of the capabilities.

If your computer has a USB port, but no seria port, we recommend the following:

KeySpan USB / Serial Adapter
KeySpan Part Number: USA-19HS
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Softwar e I nstallation

NOTE: Beforeinstallation, remove any Datalinkl| software that ison your PC. Typically, the
software was installed for the Demo CD that was received by some customers.

Removal should be performed utilizing the Uninstall feature of Windows. We also recommend
renaming or deleting the C:\RacePakData\ folder installed by the original software. Thisfolder
contains out of date filesthat are used by the new G2X Demo software. Some of these files cannot
be deleted automatically and may interfere with the operation of the G2X.

Toingtal the Datalinkll software on your computer, perform the following.
1. Turn on the computer and start Windows.
2. Insert the CD labeled Datalinkll Software into the CD drive.

3. The Datalinkll Setup program will automatically start, and the setup Install
Shield Wizard will be displayed. Please note—If you have disabled auto run in your
computer the installation wizard will not automatically start. To manually start the
installation program; Select My Computer from the computer desk top, select the CD drive
by clicking on it and double click on Setup to start the installation program.

4. Read the instructions on the dialog boxes and answer any questions required.

We recommend you install the software in the default directories as indicated during the installation
procedure. Thiswill make it easier for our technicians to assist you at a later date should you have an
application problem. If you install the software in a directory other than the default directory, please
note the install directory, in order to assist our technicians should a problem arise.

The Install Wizard will automatically create a shortcut on ;}Iu.:the main desktop for the Datalinkl|
program. e

SD Memory Card Reader Installation

Data recorded by the G2X data logger system is stored on a standard SD memory card. In order to
transfer the data to the users PC, it is necessary to utilize a SD memory card reader. Many modern PC’s
have built-in readers as SD memory cards are used extensively in digital cameras and other electronics
devices. If your PC does not have a reader you will need to purchase and install an SD memory card
reader. USB card readers are available at most electronics stores for aminimal cost. Carefully follow
the installation instructions provide by the card reader manufacturer.
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Getting Started with the Datalinkll Software

After you have installed the Datalinkl| software, the next step is to start the Datalinkll program and to
get familiar with some of the features of the program. To begin, locate the Datalinkll icon on your
desktop as shown below and click on the icon.

£i1
Datalinkl|
Programicon

The main Datalinkll program screen will be displayed indicating the program has been installed
properly. Proceed with the following to become familiar with the Datalinkll program.

Datalinkll Online Help

The Datalinkll software includes extensive context sensitive online help to guide the user through the
operation of the program. The online help can be accessed by several methods. These are as follows:

1. Toget help for any of the menu items simply highlight the menu item by placing the mouse
cursor over the menu item. Next press the F1 key to display the help.

2. To get help on the currently displayed dialog box press the F1 Key.

3. Toget help on atool bar item click on the K2 toolbar button located at the bottom of the
toolbar. The mouse cursor will change to a? Position the mouse cursor over toolbar icon for
which help is desired and click the left mouse cursor. Help on the icon will be displayed.

4. To get help on the three sections of the Datalinkll program screen click on the K2 toolbar
button located at the bottom of the toolbar. The mouse cursor will change to a? Position the
mouse cursor over the section of the Datalinkl! screen for which help is desired and click the
mouse button. The help dialog box will be displayed. The three help dialog boxes
corresponding to the three data link screen are very useful as a quick start into using the
Datalinkll program.

5. To get help on arun log page look for the blue icon with a question markil. Simply click on
the button to display the help for the run log page.

6. Click onthe Help main menu selection and select the Help Topics menu selection. The Help
Topics: Datalinkll Applications Help will be displayed. Follow the instructions included with
the help box to navigate thru the online help.

Take afew minutes to experiment with the online help. Now, continue on to the next section and open
the G2X_Demo.rpk demo run datafile. While reviewing the file, be sure to explore the online help as
described above.
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G2X_Demo Run Data File

The next step in getting familiar with the Datalinkll program is to view and manipulate an existing run
data file. The demo run data file G2X_Demao.rpk was copied onto your PC during the installation
process. Appendix | include detailed instructions on opening the demo file while providing a quick
training session on using the Datalinkll program to view run data files. We strongly recommend that
you go to G2X Demo File section at this time and work your way through the demo process.

If you have installed an earlier version of the G2X_Demo file you will still want to quickly review the
new demo file included with the installation disk. The new data file includes several revised run log
pages that will be used during the file creation and analysis process. Y ou will want to be familiar with
these new features before going to the track.
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The G2X_Config Configuration File

During the software installation, a configuration file named G2X_Config.rcg was installed in your PC.
This configuration file contains the default factory setup of your datalogger, display dash, and the data
analysis screens used to view and analyze the data collected by the G2X system. The configuration file
also contains run log pages used to enter items such as the current track location, weather conditions and
the setup of your vehicle. Typicaly, the G2X will not require any additional changes to the
G2X_Config file. These instructions are only if changes such as logging start parameters are made, or
additional sensors are added to the G2X. From the factory, the G2X will automatically start logging
data at 25 mph.

Asyou use your G2X data logger system you may need to modify the setup of the data logger system or
enter new setup information for your vehicle. These changes are made viathe G2X_Config file. To
simplify making these changes, the G2X_Config file is opened each time the Datalinkll program is run.
If your system is setup properly your main Datalinkll screen should appear as shown below after the
program is first started.

#e Datalinkll
File Edit Telemetry FRunlog Track Map Wiew Settings Security  Help

o Graph &M G2X_Config ]

G2X Module  |WS  [BatteryvVolt  |WS  [GPS Satelites |WS  [6Ps_Gs | nis
ns  [Lateral G |ws  [GPS_Heading |WS  [GPs_LaG |ws
ns  [Accel6 |ws  [cps amitude  |WS  [GPS_LapX | ws
s [cps_pata |ws  [eps_mpH |ws  [Lapmarkers  |wis

o iR

If the file does not open perform the following setup procedure to insure the configuration file will open
each time the Datalinkll Program is started.

Setting the Default Configuration:

The G2X _Config configuration file should automatically open each time you start the Datalinkl |
software. If it does not, you will need to select the file as the default configuration file by performing
the following.

1) Select File from the menu bar.

2) Seect Open Car Configurationfrom the pull down m&r__ “
menu. The Select Configuration dialog window will
appear as shown to theright. A list of the folders
containing configuration files will appear in the left
window. The names of the configuration files located 1

in the selected folder will appear in the right window. Lo

1

3) Select the folder G2X and then the configuration file G2X_Config and then select the OK button
to open the configuration file.
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4) Select File from the Menu bar.

5) Click onthe Default Configuration menu item from the drop down menu. A check mark
should appear before the Default Configuration menu item showing the selected configuration
file is the default configuration.

The Datalinkl | software should now be open, with the Configuration File in view, as shown in the
example below. The blue wrench icon identifies the file as a Configuration File.

#e Datalinkll
File Edit Telemetry FRunlog Track Map Wiew Settings Security  Help

- Graph & G2X_Config |

-

%) || [62¢ Module  |wis  [Batteryvott  |WS  [GPS satelites |WS  [GPS Gs | nis
= |[ [s2xpash |ws  [Lateralg |ws  [6ps_Heading  |Ws  [ePs_Lmg | nis
g [Enginerrm NS [Accel 6 |ws  [cps amitude  |WS  [GPS_LapX | nis
= [speea |ws  [Gps_pata |ws  [eps_mpH |ws  [Lapmarkers  |wis

Working with the G2X_Config Configuration File

Aswas discussed above, the G2X_Config configuration file contains the setup of your data logger, dash
display and data analysis screens as well as information entered by the user concerning track, weather
and car setup data. Each time new data is uploaded from your data logger the information contained in
the configuration file is copied into the newly created run data file along with the data recorded. The run
data file then becomes a permanent record as to the setup of your data logger, vehicle, and weather
conditions at the time of the run as well as containing the actual run data.

To get the most of your new system, you will want to keep the configuration file up to date by editing
and saving the setup information in the configuration file prior to loading new data from the data logger.
If you forget the information can also be edited directly in the run datafile. You will also need to edit
the information in the configuration file if you wish it to be copied into the next new run datafile.

Modifying the Data L ogger Setup

In most cases the factory default setup of the G2X data logger system will meet your testing needs or
can be modified by using the dash setup modes as discussed in previous portions of this manual. In
certain applications for special testing you may need to modify setup features of the G2X data logger not
accessi ble through the dash commands. In these cases the Datalinkll software and the G2X_Config
configuration file is used to perform the modifications.

In order to make these modifications to the data logger you will need to perform the following steps,
1) Read in the existing configuration from your data logger system.
2) Modify and save the G2X_Configuration file to meet your new requirements

3) Write the configuration to your data logger system.

These steps are accomplished as follows;
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Step 1. Reading the configuration

The first step isto read in the configuration of your data logger. To perform this step you will need to
connect the serial communication cable supplied with the G2X kit between your PC and the Serial input
connector on the G2X data logger and supply power to the data logger. Next check to be sure the
default communication port used by the Datalinkll program is the same as the port to which you
connected the seria cable. Thisis checked by selecting the Preferences menu item located under the
Settings main menu selection. When selected the following dialog box will be displayed.
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On the middle left side of the dialog box isthe Logger Com Port selection box. Select the appropriate
communication port by clicking on the name of the port in the selection box. Select OK to accept your

selection.

Next select the Read VNet Config menu option located in the Edit main menu selection. When
selected a Message Log dialog box will be displayed and the read configuration process will be started.
Astheinformation isread in alog of the status will be displayed on the Message Log dialog box. When
completed the following Message Log dialog box will be appear as shown below.

|

_Spesd_Hanih
001 e 00kE 00 0D OO 00
00162 O0bE 000D DO 00

COPY_TUT_COMMEHD.
1ESEE: 4002 00000000
1E286: 4002 00 0000 00

COPY_TOTR_CORBAND:
1EZET: 4003 00 00 00 00
1ECET: 4003 00 00 00 0O

FEBOOT COMMEHD.
JEVILES READ SLICLE 55

E

The message Devices Read Successfully should appear at the bottom of the dialog box indicating the

read was successful.
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Step 2: Modifying the Configuration File

After you have updated your configuration file from the data logger, the next step is to edit the
configuration file to meet your new requirements. Y ou will notice a series of channel buttons at the top
of the data link screen when the configuration file is opened as shown below.

% Datal inkll
File Edit Telemetry Runlog TrackMap VWiew Settings Security Help

L Graph #4 G2X_Config ]

[62X Module  |WS  [BatteryVolt  |WS  [GPS_Satellites |WS  [6PS_Gs | ns

G2X Dash ns  [Lateral G |ws  [cps Heading WS [cPs Latg | nis
s [Accel 6 |ws  [ers_amituge WS [GPS_Lapx |ws
NS [GPS_Data |ws  [eps_mpH |ws  [LapMarkers  |WiS

oA TR E

Each one of these channel buttons controls one of the aspects of the data logger system. For instance the
G2X_Module channel button is used to set the options such as record start channel and record threshold
used to control the main data logger system or the G2X_Dash channel button is used to set the dash
display parameters. To select one of the features to be edited, position the mouse cursor over the desired
channel button and click the Right mouse button. An easy edit dialog box for that channel button will
be opened. As an example position the mouse cursor over the G2X_Dash channel button and click the
Right mouse button. The following dialog box will be displayed.
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In the upper left corner of the dialog box is the instruction box “G2X Display Dash Setup Instructions’.
The box contains the instructions for setting the various parameters on the G2X dash via the easy edit
dialog box.



A similar dialog box will be displayed for each of the channel buttons contained in the configuration
file. Although the boxes will be different each will contain the setup instructions in the upper left hand
corner. Follow the setup instructions and make the desired modification. After you have made your
modifications select the OK button to accept the changes.

Repeat the above process until al of the modifications have been made. Next select the “Save” iconin
the toolbar or select the Save option located in the File main menu selection to save your changes to
disk.

Step 3: Writing the Configuration

The final step is to write the configuration file to your datalogger. Be sure the serial cableis till
connected between the data logger and your PC and the power is connected to the datalogger. Next
select the Write VNet Config menu item located in the Edit main menu selection. The Message Log
dialog box will be displayed and status messages will scroll on the box as the configuration is updated.
When the write operation is complete the message Devices Programmed Successfully will be displayed
on the bottom of the Message Log dialog box as shown below.

Message Log x|

_CHART_MIM;
00052 0034 d0 2 fe 00

_CHART _Mak:
00053 0035 30 75 fc 00

COPY_TUT_COMMAND:
16386 4002 00000000

DISCOMMECT_COMMAND:
32775 8007 00000000

====DEVICES PROGRAMMED SLUCCESSFULLY ====

Cancel ak.

Y our data logger has now been programmed with the new changes. Before the data logger can be used

the seria cable must be removed from the data logger and power to the data logger must turned off and
back on.
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Changing the Start L ogging Channel

From the factory the G2X is programmed to start logging data at 25 mph. Any valid channel with data
can be used to start logging. To begin the process, insure the users PC is connected to the G2X viathe
supplied serial cable and the G2X is powered up.

1) Openthe Datalinkll software and insure the G2X_Config file is open

2) Place the mouse cursor over the G2X Module channel button and right click

3) This action opens the Channel Parameter box as shown below

4) Select the Record Enable Channel text line. Thiswill activate a selection box to the right

5) Using the Down arrow, scroll through the list of available channels and select the new sensor
channel to be used to start recording

6) Locate the Start recording when channel exceeds value text line. This again activates a selection
box to the right.

7) Set the desired value to start the recording process.

8) Sdect the SEND Configuration button

9) Power the G2X off and back on

This completes the process. The G2X is now ready to start logging using the new parameters.
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Adding Sensors to Your G2X Data L ogger

The capabilities of your G2X data logger system can be expanded by adding a variety of internal and
external sensors. The design of the G2X utilizes our standard VNet series of sensors. This technology
creates a“ smart sensor” in that each sensor is connected to a pre-defined blue VNet module. Each
module contains all the scaling and calibration values for each sensor. The VNet modules may be
attached in any order, to the G2X. Then, through the function of the Edit / Read VNet Config command
in the main menu of the Datalinkll software, the sensors are automatically added to the G2X hardware
and the G2X_ Config file software.

Step 1: Determine the Desired Sensorsto Add
The G2X utilizes what is referred to as Canbus input. This technology allows the user to connect all
external sensorsto a single cable which is connected to the V-net port of the data logger. In the case of
the G2X, the display dash, optional Vnet sensors and optiona Vnet Intelli-Gauges all share acommon
V-net cable. Sensors can be installed in any order and any location on the V-net cable.

1) Determine the mounting location of the G2X

2) Determine the desired sensors to be added and their mounting location

3) Measure the distance between the G2X and the sensors

4) Access www.racepak.comor contact the Racepak technical support (949-709-5555) and using

the above information order the necessary V- net sensors and V- net cables

Step 2: Updating the G2X_Config Configuration file.

After you have added the new hardware modules to your G2X system you will need to update the
G2X_Config configuration file before you will be able to record and view data from your new sensor
modules. To update your configuration file connect the G2X serial cable from your PC to the G2X data
logger. Next, turn on power to your G2X data logger and open the Datalinkl| program. Y our screen
will appear as shown below.
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Insure that al files, other than the G2X_Config file are closed, at this time.
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Next select the Read VNet Config menu option located in the Edit main menu selection. When
selected, a Message Log dialog box will be displayed and the read configuration process will begin. As
the information is read, alog of the status will be displayed on the Message Log dialog box. When
completed the following Message Log dialog box will be appear as shown below.

u

The message Devices Read Successfully should appear at the bottom of the dialog box indicating the
read was successful. Click OK to continue. A new channel button will be added for each new sensor
added to your G2X system and the G2X_Config configuration file will be updated as shown below.
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Y ou should next verify that a new channel button has been added for each new device added to the
system. If any devices are missing check the mechanical installation to insure all devices were properly
connected and repeat the process above.

After you have verified all the data channels are available click on the Save icon in the toolbar or select
the Save menu item located in the File main menu selection to save the modified configuration file to
disk. You are now ready to begin using your new sensor modules.

If you wish to change the default configuration on any of the new sensors added to your system simply
position the mouse cursor over the channel button on the desired sensor and click the right mouse
button. The easy edit dialog box for that module will be displayed. Please refer to Step 2 and 3 in the
previous section for detailed instructions.

Insure you add any new installed sensors to the Currently Selected Real Time Channels. Instructions for
this procedure can be found in the paperwork that accompanies each new sensor.
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Making the Initial Run Data File

Transferring Data

Following the G2X recording of data, drive the vehicle to a safe location in order to transfer and review
the data. The G2X creates a new file and saves all data gathered from the start of logging (speed greater
than 25 MPH) to the end of logging (speed less than 25 MPH for 30 seconds). Each fileissavedina
.DDF format and is assigned a number based on date and time. Multiple files can be saved to the SD
memory card.

When a .DDF file is transferred to the Datalinkll program, it is then assigned a filename based on the
track, date and run number. At that time, it becomes a Run file. All of the lap datais contained within

the Runfile and is called a Lapfile. Whileit is not necessary to transfer your data after each run, it is
highly recommended, if at all possible.

Only one Run file can be transferred at atime, so you must perform the following procedure once for
each .DDF datafile or recording.

1) If desired, dash lap time data can be reviewed before downloading.
2) Ensure that the red PWR LED is solid and not flashing before turning the power off to the G2X.
It should take 30 seconds after the vehicle speed has dropped below 25 MPH for the G2X to stop

recording. When the recording has stopped, turn off the power to the G2X and remove the SD
memory card.

3) Open the Datalinkll program, and insert the SD memory card into the USB card reader.
4) Initiate the transfer sequence by selecting the New Upload icon. [ |

5) The Select Configuration dialog window will open. Select [OK].

6) The Open dialog window will open. The first time datais Com— B
uploaded you will need to select the drive letter -
corresponding to the SD memory card reader.
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7) There will be one .DDF file for each recording. In this
example, there are multiple .DDF files. If multiple files are o - ]
listed, select the desired file to download and select [Oper]. oot s

8) The file will download and the Session dialog window will open.

NOTE: The .DDF datafiles can only be transferred using the SD memory card and
reader. You cannot use the seria port to transfer data files from the G2X. The serial
port connection is used only for configuring the G2X.
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Session Dialog Window

At thistime, we will explain the purpose of the Session dialog window. When data is downloaded to the
users PC, a data path must be created. This provides afolder for the Datalinkll software to place each
Runfile. At the same time, a number must be assigned to the Runfile before the file can be placed into

the designated folder. The Session page provides the ability to assign both the run number and the
location in which to save the Runfile.
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The Year selection creates a folder according to the year entered. The Track selection creates a folder
according to the track name entered. For this reason, it is only necessary to enter the Year one time,
according to the year of testing. It isaso only necessary to enter the Track name one time, at each track.
An example data path: C\Racepak Data\G2X\2007\Sear sPoint

If 2007 was entered for the Y ear and SearsPoint for Track, the above set of folders (or directory) would
be created on the user’s C drive. The Runfile number is assigned according to the date, location and run
number. Enter the appropriate information in the Session dialog box and select [Next.

Map Select Dialog Window
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The Map Select Dialog Window is designed to assist the user in selecting previously created and saved
GPS Track Maps. After extended use of the G2X, it is possible to have quite alarge collection of saved
maps. However, a unique method was created to provide a limited number of maps, for selection. Upon
download of a new run, the Datalinkll software reviews the location of the vehicle, relative to lateral and
longitudinal information. Then, only previously saved maps that are located within a five mile radius of
the new upload, will be displayed for selection.
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For arun a a new location that does not detect any previously saved track maps within that five mile
radius, the above Create New message will appear in the Map Select Dialog Window. Since these
instructions assume thisis the first download for a new G2X system, select Nexﬂ

The Weather dialog box will be presented. If desired, enter the current weather conditions. If not
desired, this information can be entered at alater date, then select [OK|.
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The final dialog window to be presented to the user is the Save window. This allows the user to review
the save location and Runfile number. If any changes are desired, they made be performed at thistime.

If no changes are desired, select [SAVE.

202
swnrrl J Forisns jhl-‘-__lﬂ'

T cocol 7L 2 Pon cOL T T
e onelival  HPaIFo LIS
s ool Gz rm Lo
S GOF o P
B (5T OGP
SH IR O PR

Fhtnans.  [GeLasetni Ol
B L | ocer . =] Cwed |

At this time, the Runfile is now open the Datalinkll software. The next step isto create a GPS track
map.
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Trackmap Creation (Closed Course - Oval & Road Race)

Upon download of theinitia run, it is advisable to quickly check two channels, to verify system
operation. Two suggested channels are the GPS_MPH and GPS_Satellites. Typically, if those two
channels are correct, al the remaining GPS functions will be correct.

At thistime, the initial run should be in view, in the Datalinkll software. To graph the GPS_MPH
channel:

1. Place the mouse cursor over the GPS_ MPH Channel Button and left click.

2. The GPS_MPH data should now be in view, in the Main Graph area.

3. Locate and left click the Autoscale icon, *E*” located in the vertical icon list on the left side of the
screen. All graphed data, from the start of logging until the end of logging, will be displayed.

4. Next, graph the GPS_Satellites channel by placing the mouse cursor over the GPS_Satellites

Channel Button and left clicking. This action will display the number of satellites utilized by the
G2X, during this particular run.

5. A minimum of three satellites are required at any given time in arun, in order to produce
valid data. Typically, the G2X will utilize between three and seven satellites.

Y our screen should appear as shown below:
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If no previoudly save trackmap exists for the newly downloaded data, the next action that must be
performed is the creation of a GPS track map. A GPS track map is the most important item for data
review, as the track map controls al of the timing functions of the G2X and Datalinkl| software.
Without a GPS track map, no lap times, segment times or visua driving lines will be available.

In essence, the creation of a GPS track map is the same as physically placing start / finish and segment
beacons at various points around the race course. The difference is we are re-creating the track in the
Datalinkll software utilizing GPS information, then inserting (in the software) the start / finish and
segment timing points at various locations around the GPS track map. Those timing points are also GPS
plotted positions and provide timing information with the same accuracy as trackside beacons.

GPS track map files are saved according to the name assigned by the user. Typically, the name will
reflect the name of the track or location in use. Saved GPS track map files canthen be recalled for use,
according to the testing location and needs of the user. The procedures for creating a GPS track map are
quick, easy and listed in numerical order, Stepl through Step 4.

At thistime, our initial run data should still be in view. To create a GPS track map, select the Map
Setup Category button, then select the GPS Trackmap Runlog tab, located at the bottom of the
Datalinkll screen. The instructions are presented in order from 1 through 4.

Step 1. Select / Create GPSMap

Left click over the Select / Create GPS Map. This will open the Select/Create GPS MAP dialog box.
The user is presented with three choices, which are self explanatory:

1. New (Clear) Lap File: This alows the creation of a new track map. T
2. Open Different Lap File: This allows the user to load a LT | e
previoudy created track map. e e LA i
: - e =]
3. Rename/Save Lap File: This alows the user to rename a S ::ﬂ |
previoudly created track map or simply save an i ——
existing track map.
For the initial run, we will select New Trackmap and then OK. e
The Save As dialog box will now be opened for the user. Simply *”’
type the desired track or location name (example: Road Atlanta) | = o e
then select the Save button. e X
Howe e | T = Loncd |

Following this action, the user will be returned to the Datalinkll software. The Create GPS Trackmap
Runlog page should now display al of the GPS driving data. Remember, at this point the GPS datain
view is all datalogged from the start until the end of recording.
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Step 2: Select Track Type

The next step isto assign the type of track in use for testing. Most all testing will be considered the
default setting of Closed Course. Open Course istypically used for events such has Autocross and
Hill Climbing, which is covered in the following section.

Step 3: SET LAP START /SET LAP END (Open Course Only)

As discussed in the previous section, the current data in view represents the GPS position of the vehicle
from the start until the end of recording. If you were to place the mouse cursor in the Main Graph area,
(insure GPS_MPH is still graphed and the entire run isin view) then left click and drag the mouse curser
through the Main Graph area, you can follow the location of the vehicle in the GPS driving line data.
However, there will be no lap data, until a start / finish line is assigned.

To Set Lap Start, place the mouse cursor in the Main Graph area, ’\ / Vehicle
\ L1~ Location

left click and move the vehicle location (as noted by the small X) in .

the GPS map data until the approximate start / finish is located. }‘

Next, simply select the Set Lap Start button. Just consider this

action the same as physically placing a beacon transmitter on the

start / finish line of the race course, except thisis much easier.

In order to generate a GPS track map, the final step will be to view alap and create the map from that
actud lap.

Step 4: Create GPSTrack Map

To view alap, locate the LAP NUMBER widow shown under Step 4. By using the Up / Down arrows,
the user can toggle through all of the laps contained within the run. To select alap, simply choose alap
that represents a complete, high speed lap. This lap will also be utilized to generate segment timing, so
choosing a high speed lap with the greatest lateral g forces, will assist in the segmentation.

Now, select the|[CREATE GPS TRACKMAR button. This action now completes the GPS track
mapping process.

As with many activities, the actual explanation of the track mapping procedure appears extensive, while
the actual process takes less than 30 seconds.



Track Map Creation (Open - Autocross, Solo & Hill Climb)

Through the use of GPS signals, it is possible to create a track map, even if the start and finish line are
located at two different locations. In the previous section, we located the vehicle at the desired start /
finish and selected the Set Lap Start button. For open course, we need to also establish an end point of
the lap, also. To create an open course track map, we will refer to the previous section and follow the
same instructions for Step 1. Resuming at Step 2:

Step 2. Select Track Type

For open course, select Open Course.

Step 3: Set Lap Start / Set Lap End (Open Course Only)

As discussed in the previous section, the current data in view represents the GPS position of the vehicle
from the start until the end of recording. If you were to place the mouse cursor in the Main Graph area,
(insure GPS_MPH is till graphed and the entire run isin view) then left click and drag the mouse curser
through the Main Graph area, you can follow the location of the vehicle in the GPS driving line data.

To Set Lap Start, place the mouse cursor in the Main Graph area, left click and move the

vehicle location (as noted by the small X) in the GPS map data until the approximate start area
islocated. Next, select the Set Lap Start button. Then, move the curser to the desire end of the course
and select the Set Lap End button.

Step 4: Create GPSTrack Map

Finally, select the| CREATE GPS TRACK MAR button. This action now completes the GPS track
mapping process.

= w
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Map Segments Open Course

It is possible to manually segment an open course map in order to generate Runlog segment report data.
The action required to do thisis just opposite of manually segmenting a closed course map.

Step 1: Open Lap

To generate segments, it is necessary to open alap. Refer to the previous section concerning opening a
lap. Open course maps are different in that the “lap” will not generate lap time data. However it is
necessary to open alap in order to manually segment the track.

Step 2: Generate Segments

1. Position the location of the vehicle (as noted by the X on the track map) at the LAST desired
segment point on the track. This is opposite the closed course procedure, but is necessary to
Ccreate segment data.

2. Sdect the Divide button. Continuing to work backwards locate the vehicle position at the next
desired segment point and select the Divide button. Repeat the process for the remainder of the

track.

When completed, the track will now provide segmented report data and will allow precise overlay of
multiple runs.
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Graphing Open Course Data:

An open course trackmap allows the user to overlay data much the same as a closed course trackmap.
With a closed course trackmap, all graphed lap data starts from a zero point. This zero point is based on
the start/finish as set in the trackmap.

With an open course trackmap, what we are trying to accomplish is allowing the user to overlay data
based on the same start point, which syncs al the data. The endpoint of the trackmap is not that
important, as we can only sync the data based on one point, which is start.

Building an open course trackmap uses the same commands as a closed course. Set 1, name the map.
Step 2, select the track type and Step 3, Set Lap Start and Set Lap End.

To set lap start, the user places the cursor in the desired location to start the map, and then selects the Set
Lap Start button. Then, move the cursor to the desired ending location and select the Set Lap End
button.

Finally select the Create GPS Trackmap as found in Step 4. Remember, there will not be lap data, as this
is not a closed course map.

Now, if you make additional open course runs, you will then be able to select the trackmap (upon
downloading) just the same as if you were making laps on a closed course.

When comparing data between open course outings, remember it is necessary to place the datain
Distance mode (View / DistanceX Mode). The reason for thisis the fact that when you are looking at
open course data in time mode, the zero or starting point is based on when the G2X started logging. That
point occurs at different locations, as you might exceed 10 mph (if you have reset your G2X to start
logging at 10 mph for example) 20 feet from the starting line on one run and 30 feet the next run. Time
mode does not allow the user to overlay and compare data all based on the same starting point.

In the above example, you need to overlay data based on a set starting line point, not when the G2X
started logging. If you place the graph area into distance mode, then all data will start from the Set Lap
Start location assigned in Step 3.

For autocross, the G2X can be set to start logging with various channels. Some users have programmed

the G2X to start logging at .2 or .3 accel g data. This allows almost instant logging start, as soon as the
vehicle moves.
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Map Segments Closed Course

Now that we have created a GPS track map, the next step is to create track segments. In order for the
Datalinkl| software to provide segment data, it is necessary to break the track into corners. Each corner
will represent the start and end of atiming segment. However, in thisinstance, we will use Lateral G
forces to create the segments for us. By doing so, it automates the process and eliminates the necessity
of manually assigning segments.

Open the Add Map Segments Runlog page. Next, graph the Lateral G channel. Review the data and
determine the approximate Lateral G value obtained upon entry to most of the corners. Next, determine
the approximate Lateral G value upon exiting most corners. At high speed, high lateral g force tracks, it

is recommended to attempt to maintain at least .5 G difference between the maximum and minimum
values. Following this:

Step 1: Open Lap

To generate segments, it is necessary to open alap. Use the same lap as previoudly selected to generate
the track map.

Step 2: Generate Segments
1. Insert the desire maximum Lateral G value in the Corner Start input box

2. Insert the desired minimum Lateral G value in the Corner End input box

3. Select the|Generate Segmentg button.

Following this action, the Datalinkll software will segment the GPS track map, and assign names to
each corner. Often times, aroad course will assign a variety of names, to the same corner. For example,
the Datalinkl| software will assign a Turn 7 and Turn 8 to the track map. However, the “official” name
for the turn could be shown as Turn 7aand Turn 7b and Turn 7c. In this case, the user may insert a
variety of Lateral G values to create the approximate correct number of turns.

When creating circle track segments, the system will automatically create only two turns. In order to
divide the track into four corners, it will be necessary to manually edit the segments, as reviewed in the
following section.

N IMPORTANT WARNING!!!
The default Corner Start and Corner End lateral g values that appear are obtained from settings in the
G2X_Config file. Do not create track segments strictly from the default settings. Insure you determine the

lateral g forces that best suit your needs and manually change to reflect those needs.
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Step 3: Manually Edit Segments

It is also possible to manually name a particular turn, override the assigned name to a particular area of
the track or creating additional segments by using the Manua Segment Edit. To do so:

1. Position the location of the vehicle (as noted by the X on the track map) in the desired change area.

2. Choose the desired action: Rename / Corner / Straight / Merge / Extend / Divide and the Datalinkl |
software will perform the desired changes.

Road cour se: We have found it is helpful to obtain atop view of the race course (most are available on
the Internet) and duplicate their nomenclature for corners and straights. This agreement between maps
will greatly assist, when discussing particular track areas.

CircleTrack: To create afour turn track, place the mouse cursor in the Main Graph area and move the
vehicle location to the center of turn 1, then select the Dividg button. Next, place the mouse cursor in

the Main Graph area and place the vehicle location in the center of the opposite turn and select the
[Divide]button. This action will now provide afour turn track. Additional segments may be created by

placing the vehicle in the desired location and continuing to divide the track map.

Remember, any segment added to the track map provides timing information, which aids in data
anaysis.

To manually insert segment markers at desired locations on the track map, position the vehicle at the
desired location for the entrance segment marker and select the button. Next, move the vehicle
to the desired exit ssgment marker and again select the Dividd button. Then, place the vehicle position
between the two segments markers that are in view on the track map and select the button.

Add Inside/ Outside Track - Optional

When utilizing GPS data, it is possible to create onscreen inside and outside track edges, to assist in
reviewing data. To obtain datafor inside / outside driving lines, it is necessary to drive at least two
complete laps on the inside of the track and two complete laps on the outside of the track. If the start /
finish areais not passed at |east two times during each procedure, a suitable lap will not be obtained.

It is advisable to obtain inside and outside track information at some point during an on-track run and
utilize this same run for track mapping, segmentation and inside / outside track creation. Then, by using
the following instructions, the user ssimply toggles through the available laps, selecting the desired inside
and outside laps.

Following the creation and segmentation of atrackmap, open the Add Inside/Outside Track-Optional
Runlog page:

Step 1:
Toggle through the available laps, until a suitable inside lap is obtained. Select the|Create Inside Track|
button.
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Step 2:
Toggle through the available laps, until a suitable outside lap is obtained. Select the
[Create Outside Track] button.

Following these procedures, the inside and outside track area should now be represented by red and blue
lines, on the GPS track map graphic area. To save the updated track, select the Create GPS Track Map
Runlog page, then the [SELECT/CREATE GPS MARP| button. This action will open the Select/Create
GPS MAP dialog window. Select the Rename/Save Lap File button. The user can save with the existing
track map name or rename as desired.

L oading GPS Track Maps

The Datalinkl| software enables the user to create any number of track maps. For example, it is possible
to take the data utilized to create the previous track map and create another map with different segments,
corner names, etc. Typicaly, only one map per track is necessary.

With users testing / racing at different facilities, the question arises of how and where to load a
previously created or new track map, into the Datalinkl| software. Referring to the Configuration file
discussion (Section 4.5) information loaded in the Configuration file provides a “template” for data
display. Incoming data from a new download must first pass through the Configuration file. Therefore,
any track map to be used for testing purposes must be loaded into the Configuration file. It is important
to always insure the appropriate track map is loaded, in order to obtain the correct timing and mapping
information. If your Configuration fileis not currently open:

Open the G2X Configuration File by selecting File, then Open Car Configuration from the Main
Menu command.

The Select Configuration dialog box will open. The folder containing
the configuration file created for your G2X will appear on the left
side, while the actual Configuration file appears on the right.

--------

e

Select the file, and then select the [OK] button.

To load the just completed GPS track map, select the Create GPS Trackmap Runlog page contained
in the Configuration file.

Select the [Select / Create GPS Map button, found beside of Step 1.

When the Select/Create GPS MAP dialog window opens, select the Open Different Lap Filg button.

Thiswill present the Open dialog box. From this box, choose the desired track map and select the

button.

Select the [Rename/Save Trackmap| button, and select the button, when prompted from the Save
dialog box.
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Now, al that remainsisto save the changes to the Configuration file. To do so, simply

select File, and then Save in the Main Menu command. The Save action can also be

accessed by utilizing the Save icon, located in the vertical list of icons, on the left side of .
the Datalinkll screen. Insure al changes are also saved in the Runfile, also.

Again, while the explanation appears extensive, the amount of time necessary to create, save and load a
GPS track map is approximately one or two minutes. It isonly necessary to perform these actions one
time per test. After that, let the ontrack fun begin.
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Opening a Lap and Graphing Data

At this time, we have downloaded our first run, made a quick check of data and created and saved a

track map. We would now like to review the basic procedures for viewing and graphing data. Before
opening alap for review, double click the Clear All Graphsicon, located in the vertical list of ==
icons on the left side of the Datalinkll screen. Thiswill clear all currently graphed data. =

Theinitial Runfile should still be open. The Datalinkl|
software saves individual lap data, with corresponding lap a
times (called a Lapfile) within the Runfile. Simply worded, a Y
Runfile is a folder with al the laps placed inside. 2
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Openalap
Place the mouse cursor over the Runfile tab and right click. To open the fastest |ap, select

the button, as shown below.
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The fastest lap will now be displayed, as shown in the example below.

File Edit Telemetry Runlog TrackMap Wiew Settings Security H Lapflle

m |3 Graphl & Runiile Tab Example ) 4 */ Tab
%) || [Batteryvor ] 132 [GPS GsAccel |0.08

= || [accets | 002 [GPs_amtitude | 231476

All of the data channels that were active during this test run are now in view in the Channel Button area.
However, no graphed data will appear, until the user selects any of the Channel Buttons, as discussed in
the next section.

Referring back to the above Select Lap dialog window, laps can be opened by three different methods:
Open All: Thiswill automatically open al laps contained within the Runfile
Open Fastest: Thiswill open only the fastest lap.
Open Selected: Thiswill open one lap, by placing cursor over the desired lap and Ieft clicking.

A Runfileisindicated by the B Dbiuedisk icon and aLapfile isindicated by the |9 blue track map
icon, along with the corresponding lap number.

62



Distance Mode Graphed Data

In order to produce a graph, a comparison must take place. When we previously graphed the GPS_MPH
channel, the data was compared to time, which began at logging start and erded at power down of the
G2X. At thistime, graph the GPS MPH, GPS LaG' s and GPS_Gs from your currently open lap.

Since we now have atrack map in place, the data will be graphed compared to time from the start /
finish line. The time into the lap, according to the position of the mouse cursor in the Main Graph area,

is provided by the Cursor Position Box . In certain applications, it is often more useful to
compare the data to distance from the start / finish line.

To place the Main Graph areain distance mode, select View in the Datalinkll main menu selection and
then select the Segment X Mode option.

Y ou will note the numbers along the bottom of the graph now display distance (feet) around the track
and the top of the graph is now broken into track segments as defined by the track map. Track map
segments provide a quick view of vehicle location, as defined by the track map.
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Y our screen should appear as shown above.

In addition the Cursor Position Box located in the upper left hand corner of the Main Graph
area now displays the cursor position in feet into the lap rather than time.
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Speed and Segment Reports

Following creation and segmenting of the GPS track map, the segment times will be now be available
for review in the Runlog Page area. To view:

Insure alap is open and in view

Select the Speed Summary Runlog Page tab, found at the bottom of the Datalinkl|l screen.

——
K2 | Run: | B2¥ Demo Lap: |1 Lap Time: |83.631 4 | Reference Run: | 32X Demo L=p: |2 Lap Time: [79.6511
SEG Split Ertrance Exit A Min M= SEG Split Entrance Exit A Min Mz
# Time Spead Speed Speed Speed Speed # Time Speed Spead Speed Speed Speed
11-1 2378 500 5178 5937 5143 £5.53 11-1 2255 7342 55.10 51.13 55.54 7697
1 5.322 5178 0770 7085 5174 57.05 1 5.227 55,10 10175 7213 5443 97.98
12 21037 0170 75,18 F551 5473 10Z.50 12 Z.034 101.76 0,18 5675 5560 104.75
2 21033 79.18 7237 7351 5975 5145 2 2025 50,13 76.33 7455 5982 §1.92
23 2342 72T 7287 5945 67.06 7235 23 Z317 7633 76563 7185 56.78 75.90
3 1204 7237 B2.14 7738 7131 5225 3 1.184 7653 740 7584 7650 5322
34 5.398 B2.14 5241 H0.30 5101 08,16 34 5707 5740 5220 8483 5330 110.73
4 Z.142 5z41 B0.55 5222 5213 7412 4 Z.187 5220 7925 5170 5207 7671
45 £.250 5053 4447 5138 4705 10645 4.5 6104 7525 4453 5283 4535 107.45
5 2753 4447 5947 2412 2140 5130 5 2821 2453 58.95 43.89 3992 5411
56 6665 5947 9072 063 5546 111.90 56 6601 55.35 9160 9253 5832 111586
[ 1.458 072 96.44 92.35 037 9728 5 1.454 3160 95.05 9343 91.10 3791
&7 1703 9644 8625 30,44 8635 9757 67 1724 95.05 5639 5974 54.30 96.83
7 2663 5625 10884 9432 86.13 10573 7 26541 5639 11051 95.55 86.13 10678
73 B3 10854 5782 107.54 8645 128.27 78 5.223 11051 9117 110,18 86.33 130.73
8 1570 6782 102.88 9245 BE.71 98.53 3 1.534 107 104 .55 9513 8974 100.40
83 B 147 10288 3634 B7.55 36.12 124.52 83 7745 104.95 3473 91.54 EERE] 125.98
3 3.984 3634 7190 4521 3601 £6.24 El 4010 3473 7146 4344 33.35 6424
310 2210 7170 11422 93.38 7043 T12.32 910 4217 7145 11388 9241 6857 111.08
10 1457 11422 12416 118.04 113.31 122.28 10 1.430 113.88 12385 11681 112.84 121.18
1011 7476 12416 [EEET] 13042 12387 13671 10-11 748z 17385 13331 128 60 122 83 135 25
11 5103 13631 59,60 11370 714z [EES 11 5825 13331 7892 EED 9323 13438
Run Log Menul Map Report | Lap Zoom | Segment Reponl Segment Compare Speed Compare IMin Max Avg Cumparel

Detailed information concerning segment times, entrance and exit speeds, along with minimum,
maximum and average speeds are now available for review.

The Segment Report page provides detailed segment timing information for al laps contained within the
currently open Runfile.
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The Segment Compare page provides the ability to compare segment timing information for two
selected laps. To do so requires the user to choose two laps, for comparison. This action, called Main
and Reference lap selection, which is covered in the Advanced Features of the Datalinkll Software
section. The procedure is simple, and takes just a matter of seconds to perform.
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Overlay (Graphing) Multiple Files

At this point, we have reviewed the basics of how to open and graph a single file. We will now review
how to open, graph and compare two files. Multiple files can be viewed simultaneously using the
Datalinkl| software.

To open another lap for review:
Place the mouse cursor over the current Runfile tab and right click.

Select the desired
|ap. L
. - Lap  BeginTime[s] LapTimelz] Marker Statuz
Left Cl ICk the ap1: b3 65" 99.055  nevernfied Lap 0 Al |
o Lap 2 282744 100.014  Urwerified Lap RE
bUtton' Lap 3 332,754 92910 Urnvenfied Lap
Lap 4 481 BE8 100,233 Unverified Lap Open Fastest |
. Lap 5 RE1.90 0.000  Ureverified Lap
Whenanew lapis | | OpenSelected |
opened, no
additional graphed . =l Cancel |
data will appear in

the Main Graph area. The user must “activate” the new lap. To do so:

Place the mouse cursor over the just opened Lapfile tab and left click.

Data can now be graphed.

In essence, that is al that is required to overlay graphed data. To graph data from multiple Iaps, smply
continue opening Lapfiles, and graphing data. To graph data from multiple test runs, open the desire
Runfile, open the desired Lapfile and graph the data. The only limit to the number of files that can be
opened and graphed depends on the memory capabilities of the users PC.

Remember, to change the graph color of a particular channel, keep the mouse cursor over the Channel
Button and continue to left click, until a desired color is obtained.
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Advanced features of the Datalinkll Software

At this time, the user should now be familiar with the basic skills necessary to create, download and
review data from the G2X. The following sections will review the advanced features of the Datalinkl|
software. Thisinformation is intended to provide details concerning steps that can be taken to enhance
the review of data from the G2X, which in turn will assist in improving driver performance. None of the
information is difficult to learn, or requires an extensive amount of time.

Runlog Pages - Data Comparison in Report Format

The previous section concerning speed and segment time review provided view of Runlog pages. When
the Datalinkl| software was created, one of the goals was to provide the ability to compare datain a
report format. Users not familiar with studying data graphs will appreciate data presented in a report
format. To activate the data contained within a Runlog page, the user must first open alap. As soon as
the lap is open, any lap specific data is displayed within the Runlog page.

For example, to activate the data contained within the Segment Compare Runlog page:
Open alap

The Segment Data will now be in view, at the bottom of the Runlog page.
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This information reflects the minimum, maximum and average of the current “active” file. Remember, a
fileis made “active” by placing the mouse cursor over that particular file tab and left clicking.

Next, open a second lap. To activate the minimum / maximum / average data for the newly opened lap,
simply place the mouse cursor over the Lapfile tab and Ieft click. Notice the data change from the
previous to the currently active lap.

Suppose we would like to compare the minimum, maximum and average data, or maybe view a
comparison of segment times between two laps. Thisis possible, by assigning Reference and Main
status for two files. Remembering that we can have many files open at one time, the question of how to
“tell” the software which two files we wish to compare is answered through the use of Reference and
Main files. This solution is extremely easy to use and take just seconds to perform.
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Assigning Reference and Main for Runlog Data Comparison

Insure at least two Lapfiles are open. To assign the Reference and Main status to two laps, in order to
provide comparison data with the Runlog pages:

Select any open lap as the Reference by placing the mouse cursor over the desired Lapfile tab clicking
the center button on the mouse.

If you are not using a three button mouse, it will be necessary to
go to the File Command in the Main Menu and select the Set
Reference File/ File command.

This action will turn the Lapfile tab red 12

Select any second lap as the Main file by placing the cursor over any other desired Lapfile tab (other
than the just selected Reference file) and left clicking.

Now, look again at the min, max and average data located below the track map on the Lap Zoom Runlog
page. The above action should activate the comparison between Lap 1 and Lap 3.

There is no set method for selecting Reference / Main files. It is at the users discretion to determine
which files will receive the Reference and Main settings. Either selection can be assigned to any open
file, by using the above instructions. The only itemthat must be remembered is to always select the
Reference file first, then the Main file second.

While it is not necessary to select Main and Reference settings to graph and view data, it is necessary to
perform the above actions in order to compare data in the Runlog pages.

Graph Scaling Explained

|

Bio)

Factory technicians assign each channel a default minimum and maximum
graph scaling value. As shown, GPS_MPH is set to graph data between 0
and 200 MPH.

l

When testing/racing at various locations, different values are obtained. For
example, the MPH obtained on a one mile track would be slower than the
MPH obtained on atwo mile track. If the MPH scaling was set to graph
between 0-100 MPH, but 150 MPH was obtained during the run, the MPH
trace would go off the top of the graph, thus, the importance of graph scaling.

Fia el & |10 |2 [ LT

Let's take a moment to discuss graph scaling. The visua rise and fall of graphed datais determined by
the scaling values. To provide a graphic example, look at the following two graphs. Both are the same
GPS_LatGs data, but with different scaling values.
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Upon first glance, the data appears to be totally different channels. What appear to be small changesin
GPS _LatGsin Graph A suddenly become quite large and detailed changesin Graph B. To improve
performance using data acquisition, it is important to keep scaling values close to the minimum and
maximum values of the channel. It is very important to insure the same values, for the same channels
arein place. If the above two channels with different scaling values were overlaid, the user could easily
interpret the data in an incorrect manner. Remember, the above data is the same channel from the same
lap, but with different scaling values.

Graph Scaling Values Changed per Channel

The Datalinkll program provides two methods to change [ErErmrEr——————
graph scaling. The first method will change the scaling iy e
for one channel within onefile. frT— =

To change individua channel scaling:

Place the mouse cursor over the desired Channel Button e — U g L e 5]
and right click the mouse button. For this example, we . o |

selected GPS_MPH.
The Edit Dialog Box for that channel will be displayed.
The Minimum and Maximum result values correspond to the minimum and maximum values displayed

in the Main Graph area, for that channel. To set the graph to display from 0 to 100 MPH, smply enter
the minimum and maximum values accordingly and select OK
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Chart Scaling Sets

The preferred method of graph scaling involves the creation of a Chart Scaling Set. A Chart Scaling Set
isuniversa, in that it has the ability to override al current scaling values and insert user defined values.
The Chart Scaling Set applies the values to all selected channels, for al files, until removed by the user.
Select Settings, then Select Chart Scaling Set from the Main Menu selection.

The following dialog box will be displayed.

Enter the name you wish to call the new scaling set into the text entry box located directly below the
Select Name heading.  For the purpose of our example, we will use the name “New Scaling”.

Enter the name of the channel and the minimum and maximum graph values to be displayed. For this
example we will rescale the GPS_MPH data channel to graph from 0 to 100 MPH. The datawill be
entered as shown below.

Enter the remaining data channels to be rescaled in the same manner.
When you are finished, select the [OK] button.

To load a Graph Scaling set for use:
Sdlect Settings, then Select Graph Scaling Set from the main menu selection.

Select the name of the desired scaling file to use by positioning the mouse cursor over the name of the
Scaling Set and click the left mouse button, the select the [OK] button.

NOTE: Channel names must be entered exactly asthey appear on the Channel Button.
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Creating Graph Setsfor Display - Quick Graphs

Previously, we graphed data by placing the mouse cursor over the desired data channel and left clicking.
Often times, users will find the need to graph the same set of channels, each time data is reviewed. Itis
possible to create graph sets that when selected, will automatically graph the desired channelsin a
desired color. These files are called Quick Graphs. To create a Quickgraph:

Erase al graphs by double clicking the Clear All Graphsicon il
Graph the desired channels, in the desired colors.

At thistime, we have pre-set the channels and colors we wish to save as a Quick Graph. To name and
save the Quick Graph:

Select the Quick Graphicon in the B
Datalinkl| toolbar.

Enter a name for the Quick Graph. For this example, we used
GPS MPH.

Click on the Save button to save for later use.

We have now created and saved a Quick Graph. To recall a graph set for use:

Double click the Clear all Graphsicon il in order to remove al graphed data from the Main Graph
area.

Sdlect the Quick Graphicon 22 in the Datalinki! toolbar.

Select the desired Quick Graph name.

Select the button.

The graphed data should automatically load, into the Main Graph area.
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How to Determine the Currently Graphed and Active Channd

When graphing and reviewing multiple channels, the location of the
mouse cursor in the Main Graph areais indicated by an X. The X ,
represents the channel that the mouse cursor will follow, when moving ~ ------=== =mssansgpmoooeeeeeemeoe oo
left and right in the Main Graph area. As previoudly discussed, the :
Channel Buttons display the current values for each channel, according  ~-----=====-=--===frmmmm s mmmeeeee
to the cursor position in the Main Graph area. :

____________________________________________

To determine which channel the X is following, simple look at the Channel Grid Display, found at the
top, right corner of the Main Graph area. In addition to noting the current active channel, the Channel
Grid Display can aso provide:

|G2X Demo_L4  GPS_MPH B [85.79 | [ 88.59 | [ 54.51 | [122.43 ] [99.0207]
filefgrid channel val avy rri max avg time

Val: The current channel value, according to cursor position in the Main Graph Area

Avg: The average value for the active channel. Thisis determined by averaging the values for the
channel as displayed in the entire Main Graph area.

Min: The minimum value obtain, over the entire Main Graph area
Max: The maximum value obtained, over the entire Main Graph area

Avg Time: The average time period for the entire Main Graph area or as determined by placing average
cursors in the Main Graph area.

To move (toggle) the mouse cursor to the next graphed channdl:
Place the mouse cursor over the Channel Grid Display.
Left click the mouse button. This action will update the Main Graph scaling to reflect the next graphed

channel shown in the Channel Grid Display. Continue left clicking to toggle through al graphed
channels. The TAB key on the keyboard will aso perform the same function.

Averaging Data Using the Averaging Cursor Action

The Datalinkl | software will automatically calculate average channel data, according to the beginning
and ending data displayed in the Main Graph area. There are times however, that a detailed look at data
in aparticular areaisdesired. This can be accomplished by placing Averaging Cursors within the Main
Graph area.

With this action, the Datalinkl| software will provide minimum, maximum and average values for data
only between the Averaging Cursors. To perform this action:
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Move the graph cursor to the desired starting point and press the [key on the keyboard. A vertical bar
will be displayed on the graph.

Move the graph cursor to the desired ending point and press the] key on the keyboard. A second
vertical bar will be displayed on the graph.

The Channél Grid Display will now be updated to show the current, average, minimum and maximum
values between the two Averaging cursors. To view the average values of other graphed channels
simply press the Tab key or move the mouse cursor over the Channel Grid Button and click the | eft
mouse button as described above.

To remove the averaging cursors from the display simply press the [ key and then the] key without
moving the graph cursor. The Averaging Cursors will be removed.
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Graphing Data from an Entire Run

There are occasions when it is necessary to review all of the data created during one test outing on the
track (Runfile). Data from a Runfile may be graphed the same as data from a Lapfile.

Often times, changes that occur are often easier to detect when reviewing the entire Runfile, as opposed
to reviewing only one lap of information.

To graph Runfile data:
Double click the Clear al Graphsicon il in order to remove all graphed data from the Main Graph

area

Left click over the desired Runfile tab. s E— i

Graphed the desired channel. _ :
Left click the Autoscale icon, located in Datalinkl |l icon list 24 t=rrEn

The screen should appear at the right.

As can be seen, the entire GPS_MPH, from start of logging until end of logging, can now be reviewed.
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Zoom Command

The Main Graph area as previously described displays an entire lap on the display screen. In many
instances you may wish to zoom in on a particular area for a detailed analysis. Two methods are
available.

The first method is to create a zoom box using the right mouse button. To do so:
Determine the desired zoom area of the Main Graph.

Place the mouse cursor in the upper right corner of the desired zoom area.

Hold down the right mouse button and drag the zoom box over the desired zoom area. Release the right
mouse button.

Time / distance or data channel scaling is zoomed according to what portion of the graph isincluded in
the zoom box.

The second method is as follows:
Place the mouse cursor at the center of the graph region to be zoomed.

Left click the Zoom In b | icon or the Zoom Out 2 icon in the vertical toolbar. The graph
region will zoom in or out accordingly.

Once you have zoomed in on a section of data, you may also want to shift either to the left or right to
view additional data without changing the current zoom settings.

Click on the Shift Left = or the Shift Right : icon in the RacePak Chart data toolbar to move
the displayed graph region left or right.

To reset the main Graph region back to displaying an entire lap, click on the User Scale 0y | button in
the RacePak Chart data toolbar.
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Viewing Real Time Data (Telemetry) on your PC

Data from your G2X datalogger can be displayed and recorded real time on your PC computer using the
Datalinkll program. A telemetry session is regarded much the same as a data file from an on-track run.
The user will be presented with many of the same procedures that are utilized when uploading on-track
data from the Compact Flash memory card.

Although GPSrelated data channelswill appear in areal timetelemetry file, the data
for these channelsisnot currently available during a real time telemetry session.
Therefore, the data will alwaysread zero for all GPSrelated channelswhile during

thistime.

Telemetry is accomplished by connecting the Communication Serial cable to you PC, viaa seria port
or USB / Serid port adapter and the opposite end to the G2X. Before you can view the data, however,
you must first setup the real time parameters in your data logger. To setup your data logger’s real time
configuration, open the G2X_Config file and right click on the G2X Module channel button. An edit
dialog box will be displayed. In the center of the dialog box will be a Real — Time Telemetering Section
as shown below.

Al defined channels Cumently zelected real time channels—

Feal-Time Telemetering Setup.

MPH =3bc

Ize Ao keps bo select channels to B attery Walt w440 (=== B attery Walt x440
participate. Lateral G «3al Lateral G x3al

Accel G x3al Al ===3 | Aocel G w3al

Setting up the G2X Real Time Telemetry Parameters

This section will contain two lists. The list on the left-hand side of the telemetry section will include al
of the data channels currently being monitored by your datalogger. The list on the right-hand side of
the telemetry sections includes all those channels that will be displayed during areal time telemetry
session.

To add a channdl to the telemetry list highlight the name of the channel in the left-hand list and click on
the right arrow = button to add the selected channel to the real-time channel list. To remove a channel
from the real-time channel list highlight the name of the channel in the right hand list and click on the
left arrow button€=. Usethe All - button to select all of the channels for telemetry. Select < All to
remove al of the channels from the telemetry list. Only channels in the right hand list will be displayed
during areal time telemetry session.

Next select the Real Time Sample Rate from the options list in the lower |eft-hand corner of the dialog
box and select the desired real time sample rate as shown on the next page.
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r— Spstern Option:
Product Yersion a0 ;l Real-Time Sample rate IZU VI
Fecord Enable channel «42
Start recording when channel exceeds value 25
ax Mumber of Seconds to Record 7200
Beacon Type a
Real-Time Port COM1 -
leal-Time 5 ample rate 20 Select the desired sample rate to be uzed ;I
far tranzmitting the real time data from the
300 logger ta the PC.
SEND Eonfigurationl Cancel |
= READ Configuration oK |

Note: TheV_Net Sample rate of each of the modules to be monitored should be equal to or greater than
the real time samplerate. If they are not, the last data points will be repeated during the sample process.

Next select the Real Time Communications Port option and type in the name of the serial
communications port on your PC you will be using to receive the real time data from the V_Net system.
Normally this is the same as the default Logger Com Port set in the initial software installation.
Typicaly, thisis COM 1.

After you have edited the options use the Send Configuration button to transmit the setup data to your
datalogger. Next select OK to exit the edit box. You will need to turn the power to your data logger
off and back on to allow the changes to take effect. When you have completed the edit, save the
configuration file by clicking the Save icon in the toolbar or selecting the Save menu item located in the
File main menu selection

Entering the Datalinkl| Telemetry File Parameters

The final step in setting up the real time telemetry session is to set the Datalinkl| real time recording
parameters. These parameters are set by selecting the Recor ding Parameter menu item found in the
Telemetry main menu selection. The following dialog box will be displayed.

Telemetering Parameters Ed |

Circular Bufers Length [£]: I'I oaa
|' Recarding Mode Cancel |

¥ Stop after reaching the end of buffer

" Continue until stopped manually - ovenwrite oldest data

Thefirst parameter Circular Buffer Lengthis used to set the amount of datato record in seconds. The
Recording Mode is used to determine whether the recording will stop when the maximum record time
is reached or whether the oldest data will be overwritten. For exampleif a Circular Buffer Length of
1000 seconds is entered and stop after reaching end of buffer is selected, the program will record data
for 1000 seconds and stop. |If continue until stopped manually-overwrite oldest datais selected the
program will continuously record until stopped by the operator. Only the last 1000 seconds of data will
be stored.
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Starting a Telemetry Session

After configuring the real time telemetry parameter you are ready to start a telemetry session.

Select the Telemetry icon or the New Telem. Session menu item located in the File main 9
menu election. A dialog box, as shown below will be displayed and youwill then be asked to
select the configuration file to use for this session.

Select Configuration x|

Select the G2X_Config file as shown above. A diaog box will then be displayed to allow you to enter
the session information (the same as when uploading run data). Enter the appropriate year, track, race
type, and race sequence information as shown below. The system will enter the date and time.

T |

x|
DIATE A%l TRJE ASBIGMED B USERS PE SETTINGS
Dt} [T Time: 022016

SELECT DESIFED YEAR AND TRACE LOCATKMS PR LET
IF FIRST M AT saEv LOCATIN MARALLY ENTER Bar0aan s

Wear: 2005 Track] Test
=3 = Fontans o Seisy =
Fi %Y Fontana Sk
Ciistame s nlinean Ranewsy
Tesl
| b |
AEEIGH AUN NHUMBER BELODW
L | ] CoF | CUET IR CFF B Lo | T n
COAF T2 CA3CaN Cis T CAaF TR 1Y a0
Mt -

If you need help in completing the dialog box, select the Help icon located in the upper |eft- hand corner
of the dialog box.

Select Next. Additional dialog boxes may be displayed. These are part of the Runlog sections that are

user programmable to allow test information to be entered during the download process. Complete the
information as appropriate.
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The File Save dialog box will then be displayed. Select the Cancel button. Typically, there is no need
to save atelemetry file. A new file tab with the channel data will be opened. Y our real time data
session is now ready.

Next, insure the serial communication cable is connected between the G2X data logger and the serid
port on your PC selected above and power is supplied to the G2X unit. The real time session is
controlled via two icons located above the context sensitive help icon in the left side tool bar. Only one
icon will be active at atime depending on the status of the telemetry session. The Start Data Acquisition
icon is shown active on the left. The Stop Data Acquisition icon is shown active on the right.

x?

LRCE

Start Data Acquisition - Green Light Stop Data Acquisition - Red Light

To start the real time data acquisition, |eft click on the Start Data Acquisition Icon at the bottom of the
tool bar. The data acquisition will start at time 0. Once the real time data acquisition has been started the
value of the data channels will be displayed next to the channel button in the top portion of the display
area. To display the datafrom a channel on the graphics screen smply select the channel by left

clicking on the channel button in the same manner you display data from a recorded file.

To stop the data acquisition |eft click on the Stop Data Acquisitionicon located at the bottom of the
tool bar. The real time data acquisition session will be suspended.

If you wish to continue the real time data acquisition simply click on the Start Data Acquisitionicon.
The telemetry session will restart at the same point it was suspended. If you wish to restart the session
from the beginning select Erase from the Telemetry main menu. All previously recorded datawill be
erased from thefile.

If you wish to save the data, stop the data acquisition and click the Save icon located in the tool bar or
select Save located in the File main menu.

| mportant: When atelemetry session is started, the G2X remains in the Telemetry mode until

power is removed from the unit. If you wish to change the configuration of the G2X once atelemetry
session has been started, stop the telemetry session as described above and then cycle the power to the
G2X data logger.
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Frequently Ask Questions

The G2X is designed to provide trouble free performance. At times, problems could be encountered that
may affect data. We have attempted to provide answers for some of the most common questions and
problems.

Display dash isemitting a high pitch sound. I'ssomething wrong?
No, the high pitch sound you hear coming from the Display Dash is the power supply and it is normal.

Does GPS alwayswor k?
The most often asked question, concerning the G2X. While GPS produces excellent data, no system is
perfect. If the datalogger is unable to acquire at least three satellites, data will not be useable. There are
conditions that can affect signal reception.

1) Driving through atunnel or any location that will hide or shroud the GPS signals.

2) Driving through an extensive row of treesor other natural or man made objects that might shroud

signal reception for an extensive period of time.
3) Natural or man made obstructions, such as walls, signs, etc.

Will Rain Affect the GPS Signal?
We have not encountered an affect from rain, in our on track testing and usage. Again, there could be
some type of severe conditions that could affect the GPS signals.

Can | acquire elevation?
If the G2X has acquired 4 satellites, elevation is available.

Doestheloss and gain of satellites affect the data?
No, aslong as the GPS satellites remain at 3 or above, the Datalinkl| software compensates for signal
change.

Speed accuracy?

In typical usage, the speed accuracy is approximately .50 MPH /.1 KMH. This number represents
the upper end of the accuracy statistic and would have no effect on datareview. In redlity, how
many drivers can detect a change of %2 mph, in high performance driving situations?

L aptime accuracy?

In multi- year testing of G2X vs. trackside beacon lap times, a maximum variance .05 has been noted.
GPS based lap times are dependant only upon vehicle location, and can not be affected by sunlight,
signal blockage from other vehicles, power loss to the transmitter, or other problems associated with
trackside transmitters.
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Track Mapping Accuracy?

GPS created track maps are created from vehicle position. The characteristics of GPS signals are such
that the vehicle position accuracy is relative to the period of time the vehicleisin motion. For example,
during an ontrack period of 10-15 minutes, the true vehicle distance could vary a distance of less than
12”. Over aperiod of hours, the worst case scenario for vehicle location to vary is 9 feet. However, the
Datalinkll software is capable of providing corrections to the data, in order to bring the accuracy within
acceptable limits. GPS track mapping is capable of producing accurate track maps from courses that
combine highly bank and extremely flat areas (such as the road course at Daytona) without the typical
problems associated with inertia based mapping.

Can | ingtall alarger SD Memory Card?
Yes, itisOK. A 128MB card can store over 20 hours of GPS data.

How can | email a Runfileor Trackmap?
Runfiles are contained in the following directory:
C\RacepakData\G2X\Y ear\Track

Track maps are contained in the following directory:
C\RacepakData\GPSM aps

Runfiles and track maps may be emailed the same as any other email attachment, such as photos, Word
documents, etc. It issuggested to first ZIP either, before attaching to the outgoing email. Emailed
Runfiles and track maps should be placed in the same directory, by the recipient.

Should multiple users comparing data from the same track, use different track
maps?

No, if multiple G2X users are at the same track and desire to compare data, it is best for one user to
create the map, and share between all users. This assures the ability to accurately compare segment
times. Remember, your vehicle may not generate the same lateral g forces at the same point on the
track. Therefore your segments would differ, if the same latera g forces were used to create the
segmented track map.

What isthe difference between lap times displayed on the dash, and lap times as set
by the creation of atrack map?

In terms of accuracy, nothing. The point to remember is the setting of start / finish using the display
dash is the same as passing a beacon transmitter, on the racetrack. However, when atrack map is
created, it is still necessary to located the start / finish area in the Datalinkll Create GPS Map Runlog
page. The main advantage of setting start / finish with the dash is the ability to instantly receive laptime
data from the display dash, along with viewing lap times in the Datalinkl| software. In addition, it
makes it possible to graph the Lapmarker channdl, in the Datalinkl| software. The Lapmarker channel
will display a vertical mark, each time the vehicle passes the start / finish area, in graphed data.
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Troubleshooting

The Troubleshooting section was created to provide answers to some of the most common guestions that
G2X users may encounter. If you are not able to resolve your questions using the following information,
please call MSD’ s tech support department at 915-855-7123.

Note: One thing to remember, when using the G2X isto not “out think” this system. What may appear
to be a simple deviation from the instructions can affect the operation of the G2X. The software and
hardware functions are al designed to interact seamlesdly. If the instructions are followed as written in
the manual, the logger is mounted in the correct orientation, the antenna is placed where recommended,
power is supplied from at least a 12V source and the compact flash card is used exclusively in the G2X,
the G2X will function properly and create data.

GPSRelated

| have no GPS satellites: Insure the seria cable supplied with the G2X is not connected to the
Serial port of the G2X datalogger. If so, this action will turn off the GPS board and prevent
satellite acquisition

My GPS data works at idle, but | lose data when | accelerate: Thisis related to electronic
interference. Check the routing of the GPS antenna cable. More than likely, the cable will be
routed near or attached to the Engine RPM cable. Move the cable away from anything that could
provide interference. We have encountered situations where a digital camera mounted beside of
the antenna has knocked the GPS data offline.

Englne RPM Related

My Engine RPM datais incorrect: If Engine RPM data is correct in terms of rising and falling
with the revving of the engine, but numerically is off by a percentage, the Pulses per Revolution
dash setting is incorrect. For example, your actual Engine RPM is 4000, but the G2X is reading
2000 or 1000 or 8000. Recheck the Pulse per Revolution setting as outlined in the installation
manual. Typically the Pulse per Revolution setting should match the number of cylinders of your
engine.

My Engine RPM datais correct at idle, but is way off when | rev the vehicle: Thisis dueto an
incorrect signal being received by the G2X. If you are obtaining your Engine RPM signal from
an ECU or other output pins located on your vehicle, the signd is incorrect for the G2X.
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Setting Start Finish with Display Dash Related

| am not getting lap times after setting start finish with the dash
1. Insure you are moving. The start finish can not be set while sitting still.
2. Insure you see the Set SF message on the dash.
3. Do not drive a complete lap with the Set SF message on the dash, before
actually setting the start finish location. Attempt to set with 30 seconds after
bringing up the Set SF message.
4. Insure you have GPS data. Setting start finish depends on speed and location
Can | set start finish if | am beside the track: Yes, just insure where you will be driving on the
track is within 30-40 feet of where you are setting start finish. The G2X looks perpendicular to
your direction of travel, when marking the start finish location.
Can | set the start finish point if | am driving dower than 25 mph: Yes
Can | set the start finish point if | am driving faster than 40 mph: Typicaly, yes but try to avoid
roaring down the track at 100 mph while setting start finish.

Mounting of the G2X Data L ogger Related:

Can | mount the logger on it’s side or end: No, please mount the logger flat both front to rear and
side to side and insure the SD memory card dot is facing direction of travel

Can | mount the logger under the seat, in the glove box, etc: You can, but it makesit really tough
to access the SD memory card or to connect the seria cable to the logger, if you need to update.

Serial Cable Related:

Can | leave the serial cable connected to the Serial port of the data logger: No, as thiswill disable
the GPS data and prevent the logger from working properly.

SD Memory Card Related:

Can | use an SD memory card with more memory: Yes, but try to stick with standard 128, 256 or
512 MB cards. Unless you are running in a 24 hour event, 128MB of memory will be MORE
that sufficient for any type of racing event.

My G2X is not writing to my memory card. Insure you have the two things necessary for
creating data, GPS Speed and driving faster than 25 mph. If you have those two things, then refer
to the next question.

| took the SD memory card out of my camera, etc and used it in the G2X, but there is no data on
the card: The G2X must have a clean card, void of ANY data, when the card isinitialy installed
into the G2X, in order for the G2X to format the card for use. Clear ALL data off of the card,
then reinsert into the G2X

| used my G2X SD memory card in my camera, etc and now the G2X will not write data to the
card: See the above.

| am pulling the memory card as soon as | stop the vehicle: I the G2X is still writing data to the
memory card, data will be skewed or lost. Do not turn power off to the logger until the PWR
LED stops flashing at the end of arun.

82



Track Mapping Related:

| can not build a trackmap: If you did not pass start finish at least two complete times, there will
not be a complete lap recorded by the G2X, which prevents a map from being created. The
Datalinkll software must have one complete lap, before building a map.

| have more than one map for a track and now my data does not overlay correctly: Insure you do
not have different trackmaps loaded in different Runfiles.

To further explain trackmapping, graphed data is based on one of two items, time or distance. To further
bresak it down, time is based on two things, time from when the data |ogger started recording data or
time based on the start finish location. If you do not have a trackmap in a Runfile, al graphical datais
going to be based on when the data logger started logging. For example, if you exceeded 25 mph on pit
road, that is where your 0 time point will start for your first outing. On the next outing, if you exceeded
25 mph when you entered the front straight, that is where your 0 time point will occur for the second
outing.

Now, if you attempt to graph Runfile data from both runs, the starting point for each run will be two
totally different points, with hundreds of feet of difference. This makes it impossible to accurately
overlay data. That iswhy a creating a trackmap is vitally important, following the FIRST run on the
track. Do not wait until after the day is over and you have downloaded all the Runfiles (without
trackmaps). If so, you will then have to manually load the trackmap into each Runfile.

After the same trackmap is in place for each Runfile, data can then be accurately compared as the O start
point for every lap will be based on either the time from start finish or the distance from start finish,
according to what mode you are reviewing data.

Track Segmented Related:

| can not segment the track: See above Track Mapping Related information

My segments locations are off: Note that from the factory, the default Start and End lateral G
settings to create segments are 1 to start a corner and .5 to end a corner. These numbers must be
adjusted according to the speed/lateral g capabilities of your vehicle and also according to where
you wish to see corners start and end.

To further explain the segmenting process, if 1 is entered for Corner Start and .5 is entered for Corner
End any time the vehicle exceads 1 lateral g, a corner start marker will be placed. Any time .5 lateral g
or lessis noted, a corner end marker will be placed. If your corners start too early, decrease the latera g
number for Corner Start or adjust according to where you want each corner to start or end.
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My PC Can Not Communicate With the G2X viathe Serial Cable Related:

USB to Serial Adapter: Insure you have installed the drivers for the USB to serial adapter
according to the instructions provided with the adapter. A quick test is to unplug and plug the
adapter from the USB port. Y our PC should provide an audible note or avisua note in the
bottom right corner of the PC, if the adapter has been unplugged/plugged back in.

Check the Com port setting of your PC: The Datainkll software is defaulted to communicate
through COM 1. If the COM or USB port you are connected to isnot COM 1, the PC can not
communicate with the G2X. To verify the Com port setting of your PC:

1.

Noobkowd

= ©o©

Minimize the Datalinkll program and select the Start button located in the bottom |eft
area of your computer display.

Select the Control Panel icon located in the small window.

Select System in the small window.

Select the Hardware tab located in the just opened Systems Properties window.

Select the Device Manager button located in the center/right of the Hardware page.
Locate the Ports (COM & LPT) in the currently opened list and double l€eft click.

Y ou will now see Communications Port assigned to either your serial port or to the USB
to serial adapter.

Note the Com Port number, close al windows and return to the Datalinkll program
Select Settings, then Preferences from the Main Menu area.

. Not the Logger Com Port window. Select the Com Port number that matches the Com

Port number noted in the above process and select OK

Downloading Data Related:

| can not download data from the SD memory card: Insure the instructions were followed,
concerning the installation of the reader

Can | take adatafile straight from the SD memory card into the Datalinkll software: No. A .ddf
format file must be downloaded into the Datalinkll software using the New Upload green
colored icon.

| want to download using the serial cable: The G2X is designed to download using the SD
memory card.



G2X Boat Configuration File Supplement

The G2X_ConfigBoat is a standard G2X configuration file with the addition of a Prop Slip and Prop
speed math channel. Both channels derive their data from a combination of engine rpm and GPS MPH
along with prop data that is input by the user into the configuration file thus enabling the channels.

If you downloaded the G2X_ConfigBoat file from the www.g2extreme.comwebsite, it will be necessary to
unzip and place it in the following location, on your PC:
C:\RacePakData\G2X [ assuming the Datalinkl| software was installed on the C drive.

If you obtained the G2X_ConfigBoat file in any other manner, insure it is located in the above directory,
on your PC.

The following supplement provides the user with guidelines for the G2X, when utilizing the
G2X_ConfigBoat configuration file.
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Opening the G2X_ConfigBoat for Use

The Datalinkl | software is designed to automatically open the automotive related G2X_Config file, at
startup. To enable the G2X_ConfigBoat file to automatically open at the startup of the Datalinkl|
program:

1. Open the Datalinkll program

2. Place the mouse cursor over the G2X_Config file tab and left click

3. Close the G2X_Config file by selecting the red folder located in the vertical icon column
on the left side of the Datalinkll screen

Next, select File, then Open Car Configuration from the Main Menu command. The user will be
presented with the Select Configuration dialog window:

1. Select G2X from the left column

2. Select G2X_ConfigBoat from the right column

3. Select OK

At thistime, the G2X_ConfigBoat will now be in view. To set as the default config file (automatically
opens with Datalinkll):

1. Select File

2. Select Default Configuration
This action will place a check next to Default Configuration.

The G2X_ConfigBoat is now ready for the user to input prop data relative to boat in order to obtain prop
dip and speed, upon downloading of data.

The G2X_ConfigBoat is the “template” for incoming, downloaded data. Remembering this, if aprop or
gearing change is made, take the time to change the prop information within the configuration file
before the run. Failure to do so will result in erroneous prop slip and prop speed data and require the
user to manually change the prop data in each runfile, until the configuration file is updated. The
configuration file can only affect data that has not been downloaded. Any run data that is already in the
users PC will have to be manually corrected.
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Prop Information

To enter the prop data, select the Boat button as found at the bottom of the Runlog area of the Datalinkl|
software. This action will open the Prop Speed, Prop Slip and Accel Time Runlog pages. Next, select
the Prop Speed tab at the bottom of the screen.

Prop Speed

The Prop Speed channel is derived from the input of Engine RPM, Gear Ratio, Prop Pitch and various
internal mathematical functions. In order for this channel to provide accurate data, it is necessary to
manually insert the Gear Ratio, Prop Pitch and Prop Diameter as found the Prop Data page shown
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The Prop Slip channel is created from the input of GPS MPH and prop speed. Again, insure the PROP
DATA information is completed and the GPS data is functioning correctly, as those inputs contribute to
the accuracy of the Prop Slip channel.

Following the input of prop data, select File, then Save from the Main Menu command area.

NOTE: In order to the Prop Speed and Prop channels to function properly, it is necessary to have a
reliable tach or engine rpm input.
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Accd Time Runlog I nformation

The Accel Time Runlog page provides acceleration time data, in report format. The Datalinkll software
combines GPS MPH data with beginning and ending MPH points inserted by the user, to calculate the
time between two MPH points.

1. Open aRunfile and graph GPS_MPH
2. Accel Times Runlog page

3. Enter the desired speed to start the report and the desired display MPH increments, in the
input area located at the top of the Accel Times Runlog page. For example, if 50 MPH
isinserted as the Enter Speed and 10 is inserted in the Display Time Every area, the report
will start at 50 MPH and display datain 10 MPH increments.

4. Place the cursor in the Main Graph area, then locate the cursor at a starting point in the
acceleration data. Remember to locate the cursor at a point that is below the desire MPH for
the start of the report. For example, if the starting point of the report will be 50 MPH, the
marker placed in the data can not be located above 50 MPH. If the desired starting point for
the report will be 50 mph, locate the cursor at 40 MPH in the Main Graph area.

5. Locate the Add/Edit Segment Lap Markersicon, in the list of vertical icors
found on the left side of the Datalinkll software. i C:] |

6. Left click the icon, which will open the Edit / Add / Remove Section Markers diaog box.

7. Select the Insert New Lap Marker At Cursor Button

8. Left click the Lap Markers channel button, in order to display the inserted lap marker within
the Main Graph area.

8. Move the cursor to the desired ending point of the accel run, and repeat Steps 6 and 7.

9. If multiple acceleration runs were made during the run, continue to place makers at desired
beginning and ending mph points.

10. Remember to only place markers within acceleration points within the graphed data. Do not

place the beginning marker at an acceleration point and a second maker at a slowing down
or deceleration point within the data.
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11. The Datalinkl| software is designed to review acceleration data between two markers
and provide time data. If multiple markers are placed, the Datalinkll software automatically
continues to create time data for each pair of markers, as seen in the example below.
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Note: The above screen was trimmed for clarity.
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G2X Demo
PC Screen Resolution Settings

Before reviewing the demo data, it is helpful to verify the PC screen resolution is set to the highest
possible level. Doing so insures that al icons are visible. In addition, the greater the resolution, the
better the graphed data will appear. For some users, higher screen resolution can create smaller Desktop
Icons. This can also be adjusted, following the screen resolution change.

Arrange Icons By P
Refresh

1. Close the Datalinkll program. o

2. Place the mouse anywhere in the desktop area and right click. Faste Shortcut

3. Select Propertiesin the dialog window. This action will open the New ,
Display Properties dialog window. Propeties

4. Select the Settings tab. B

5. Place the mouse cursor over the Screen Resolution slider and move e e b et 2
until a setting of 1024 x 768 or higher appears.

6. Sedect Apply.

7. Sdlect OK.

a) Utilizing the above dialog window, select the Appearance tab.
b) The Font Size may now be adjusted to user preference, from within
this area.
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Opening the G2X_Demo Runfile

In typical usage, the G2X starts the recording process when a pre-set number is obtained, for a given
channel. For example, recording can start when the GPS MPH exceeds 25. All data gathered from that
start point until the vehicle returns to the pit areais referred to as a Runfile.

Upon downloading of the new data, a Runfile is created. Each Runfile isidentified by a group of letters
and numbers that reflects the car number, track location, date and time of the data download. Within the
Runfile is contained all the laps (if lap type testing was conducted) from that particular test outing.
Remember, test data can consist of |aps, acceleration tests, lateral g and accel g tests, or any variety of
information the user desires to obtain. Multiple files can be opened, in order to overlay and compare
graphed data.

For demo purposes, the Runfile we will use for review will be called G2X_Demo. To open this Runfile:

a) Open the Datalinkll program P

b) Select File and then select Open, in the main menu area at the top of the Datalinkll page. Itis
also possible to open afile by utilizing the Open icon, located in the icon toolbar on the left side

of the Datalinkl| software. E‘ open 2lx
Lankin | £ G2 | & B & Ee
c) Locate the G2X folder. =5

2005

d) Openthe G2X folder. Within thisfolder will be
located the G2X_Demo Runfile.

e) Place the mouse cursor over the G2X_Demo Fienane 2 Dema o]
Runfile and left click. Fles e [Facersh fies ok) 5] e |

f) Thisaction will open the Runfile into the Datalinkll software
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Adjusting the Screen Sections

Y our PC screen should now display the following (less the callout boxes added for manual clarity):

Channel
Buttons

Upon opening of the above Runfile, it will be necessary to adjust the horizontal size of the Channel
Button, Graph and Runlog page area. To do so:

Place the mouse cursor on the border between any of the three areas. The mouse cursor will change to
up and down arrows.

Hold down the left mouse button and drag the horizontal line separating each area either up or down,
according to the need. The size of each area can be pre-set, according to the user’s preference. That
subject will be reviewed at alater time.

The screen is divided into three sections:

Channel Buttons:
A Channel Button is avisua representation of every data channel with valid data and provides real time
values for each data channel.

Main Graph:
As data channels are selected, the graph will appear in the main Graph
region, with the graph color corresponding to the Channel Button color box.

Runlog:

This section is a combination logbook, spreadsheet, database and graphical analysis area. Each tab at
the bottom of the screen represents a separate page. Runlog pages are factory designed analysis pages,
charts, graphs and screens that eliminate the “paper trail” commonly found in al forms of motorsports.
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Adjusting On-Screen Font Size

The onscreen font size of the Channel Button and Runlog areas may be enlarged or reduced, to suit the
users needs. To adjust the size:

Select Preferences, then Settings from the Main Menu. The following dialog box will be displayed.

x
Uszer scale begin time [s]: IE ~ Mouze Preferences
; % Traditional Facepak
User zcale end time [z]: IEEI £ Srandard Windows
Cartridge Download Hardware————— — Logger COM Part

# USE " PIOCad ¢ DbgFie |'3Df~“|1

PI0 zard addrezs [dec): ¥ha

lzer Title: I
— Channel Font Size
1
g 12 16 20 24 28 32
—Lag Fant Si
| u:unl ize i I
1 ’J i 1 ' ' ' |
g 12 16 20 24 28 32 Cancel |

Adjust the Channel Button font and Runlog font through use of the slider bar located below each
heading, according to the user’s preference.

Now that the initial on screen appearance changes are complete, we can now proceed to opening and
reviewing data.

94



OpeningalLap

At this time, the G2X_Demo Runfile should be open. The Datalinkll software savesindividua lap data,
with corresponding laptimes (called a Lapfile) within the Runfile. Simply worded, a Runfile is a folder
with al the laps placed inside.

To open alap:
Place the mouse cursor over the G2X_Demo tab =™ and Right click.
|

Lip EwgnTinafs] LapTimefs] - Waial Stane

P lrivmiles] Les ; el |
Lap 3 204 a0 TAEA  Unweiked Lap

Lap JMABD  ADAF] Unwenbed Lap Op=n Fares:

Lap5 A A00E  Unyosbsd Lo

LspE A4T0 0000 Unwesksd Lap L_@:I

LI Cancal

Left click the Open Fastest button. The fastest Iap (2) will now be displayed, as shown below.

Fle Edit Telemetry Runlog TrackMap View Settings Security F

| Accel G | 012 | LapMarkers | none

GPS_Data 10269.9
GPS_Satellites | 9.00
GPS_Heading 290.20

Buttons

& || 3 Graph| | G2xDemo V2 |
%) || [Enginerem | o [ces_meH |131.32
= || [osrem | o [eps_es | 0.08
T [Battery vort | 10.83 [GPs_Latg | -1.36
Channel ey [Lateral 6 | 1.6 [GPS_Lapx | a69.44
S

All of the data channels that were active during this test run are now in view in the Channel Button area.
However, no graphed data will appear, until the user selects any of the Channel Buttons, as discussed in
the next section.

Referring back to the above Select Lap dialog window, laps can be opened by three different methods:
Open All: Thiswill automatically open al laps contained within the Runfile
Open Fastest: Thiswill open only the fastest |ap.

Open Selected: Thiswill open one lap, as selected by placing the mouse cursor over the desired lap
and |eft clicking.

A Runfile isindicated by the B bluediskicon and a Lapfileisindicated by the |9 blue track map
icon, along with the corresponding lap number.
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Graphing a Data Channel

The next step is to graph data on the Datalinkll screen. We will begin by graphing a single channel, the
GPS_MPH.

To graph a single channel:
Place the mouse cursor over theGPS_MPH Channel
Button.

Channel Button will now have a color box
displaying the color of the data graph that is now in
view in the main Graph window.

L eft click the mouse button. TheGPS_MPH =

To insure the entire lap is displayed, select the User ==
Scale button @I in the Datalinkl| toolbar.

The data now in view represents the GPS_MPH as recorded for one lap. The numbers located at the
bottom of the graph represent time, from the start / finish line. When a data channel is graphed, all of
the values for the remaining data channels are now activated. To review the data:

Place the mouse cursor in the main Graph window and click the left mouse button.

With the mouse cursor in the main Graph window, click and hold the left mouse button and drag the
curser left and right. Observe the Channel Buttons while dragging the cursor. Data is updated real time,
relative to main Graph cursor location. The Left and Right arrow keys can also be used to move the
cursor in a similar manner.

To graph additional channels:
Place the mouse cursor over the GPS_LatG Channel
Button and click the left mouse button.

Add athird data channel by repeating the same :
process for the GPS_Gs Channel Button 3

To remove a data channel from the graph, simply left
click over that channel. To change the color of a
channel, continue to left click until a desirable color
is located.
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Viewing Data in Distance M ode

In order to produce a graph, a comparison must take place. In the previous example, the GPS_MPH was
compared to time, which begins and ends at the start / finish line. The time into the lap, according to the

position of the mouse cursor in the Main Graph area is provided by the Cursor Position Box .
In certain applications, it is often more useful to compare the data to distance from the start / finish line.

To place the Main Graph area in distance mode, select View in the Datalinkll main menu selection and
then select the Segment X Mode option.

Y ou will note the numbers along the bottom of the graph now display distance (feet) around the track
and the top of the graph is now broken into track segments as defined by the track map. Track map
segments provide a quick view of vehicle location, as defined by the track map. To view the GPS track
map created for this test session:

Locate and left click the Map Analysis  button
located in the Run Log Menu page

Select the Lap Zoom Runlog tab, at the bottomof the | — ——~ =~ = —— — — — 1
screen.

PR

Insure all dataisin view. If necessary dragthearea - _ _
between the Graph and Runlog area upward, as aF T e

_—t—t—t—t

reviewed in the Adjusting Screen Settings section. l-ﬁ? G 70 0 5

e i e e b

In addition the Cursor Position Box located in the upper left hand corner of the main Graph
region now displays the cursor position in feet into the lap rather than time.

Graphing Multiple Files (Overlay)

At this point, we have reviewed the basics of how to open and graph a single file. We will now review
how to open, graph and compare two files. Multiple files can be viewed simultaneously using the
Datalinkll software.

The G2X_Demo Runfile should still be in view, with Lap 2 open. To open ancther lap for review:
Place the mouse cursor over the G2X_Demo tab and right click.

Select Lap 1 by left clicking over Lap 1.

Left click the Open Selected button.

L Segnimapl Loplewly| MeserSias
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Since we previously had graphed GPS MPH, GPS_LaG and GPS_GsAccel from Lap 2, that data will
remain graphed. However, no data from Lap 1 will appear in the Main Graph area, until selected. In
order to “activate’ Lap 1 for graphing:

Place the mouse cursor over the Lap 1 tab and left click.
Now graph the GPS MPH, GPS _LatG and GPS_Gs.

In essence, that is all that is required to overlay graphed data. To graph data from multiple laps, ssimply
continue opening Lapfiles, and graphing data. To graph data from multiple test runs, open the desire
Runfile, open the desired Lapfile and graph the data. The only limit to the number of files that can be
opened and graphed depends on the memory capabilities of the users PC.

Remember, to change the graph color of a particular channel, keep the mouse cursor over the Channel
Button and continue to left click, until a desired color is obtained.

Remove a Data Channel from the Graph Area (Erase)

To remove al of the graphs currently displayed, double left click on the Clear All Graphs il icon
(white eraser) in the Datalinkll toolbar.
(Do not erase the currently graphed data, as we will use it in the following sections)

Data Comparison in Report Format (Runlog Pages)

When the Datalinkl| software was created, one of the goals was to provide the ability to compare datain
areport format. Users not familiar with studying data graphs will appreciate data presented in a report
format.

We currently have the same three channels (GPS_MPH, GPS LatG and GPS_Gs) graphed from Lap 1
and Lap 2 and the LAP ZOOM page in view. By selecting the Min Max Avg Compare Runlog tab,
notice the Minimum, Maximum and Average data now in view.
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This information reflects the minimum, maximum and average of the current “active” file. Remember, a
fileis made “active’ by placing the mouse cursor over that particular file tab and left
clicking s esnems S ey |
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Place the mouse cursor over the Lapl file tab and left click. The min, max and average datais
displayed, for Lap 1. Now, place the mouse cursor over the Lap 2 file tab, and left click. The min, max
and average for Lap 2 isin view, replacing the data for Lap 1.

Suppose we would like to compare the minimum, maximum and average data, or maybe view a
comparison of segment times between two laps. Thisis possible, by assigning Reference and Main
status for two files. Runlog pages were designed to compare the data from two files and present it to the
user, for evaluation. Remembering that we can have many files open at one time, the question of how to
“tell” the software which two files we wish to compare is answered through the use of Reference and
Main files. This solution is extremely easy to use and take just seconds to perform.

The following section provides details concerning the assigning of Reference and Main files.

Assigning Main / Reference File Setting

At thistime, we have Lap 1 and Lap 2 open, with GPS_MPH, GPS_LatG and GPS_Gs from both runs,
graphed. To compare the min, max and average of Lap 1 and Lap 3, simply:

Select Lap 1 as the Reference by placing the mouse cursor over the Lap 1 tab
and clicking the center button on the mouse. If you are not using a three
button mouse, it will be necessary to go to the File Command in the Main
Menu and select the Set Reference File / File command.

Sdect Lap 3 asthe Main file by placing the cursor over the Lap 3 tab and left clicking.

Notice the file tab for Lap 1 isnow red 191 Thisindicates a Reference file has been selected. Now,
look again at the min, max and average data located below the track map. The above action should
activate the comparison between Lap 1 and Lap 3.

There is no set method for selecting Reference / Main files. It isat the users' discretion to determine
which files will receive the Reference and Main settings. Either selection can be assigned to any open
file, by using the above instructions. The only item that must be remembered is to always make the
Main file active, by left clicking on the file tab AFTER selecting the Reference file.

While it is not necessary to select Main and Reference settings to graph and view data, it is necessary to

perform the above actions in order to compare data in the Runlog pages. Now that we understand the
above procedures, we can see the benefit of this procedure, by reviewing the remaining Runlog pages.

99



Segment Time Data Comparison

The G2X_Demo file contains two Segment and one Speed related Runlog pages:

Segment Compare
Segment Report
Speed Compare

We previoudly assigned Reference and Main lap file settingsto Lap 1 and Lap 2. Therefore, in order to
review the segment data from Lap 1 and Lap 2, simply place the mouse cursor over any of the three
Segment Runlog pages and left click.

Speed Compare provides a comparison of segment/speed data for two |aps as determined by the Main
and Reference settings.

Segment Report provides a breakdown of segment times for all laps contained within the G2X Demo
Runfile.

Segment Compare provides segment comparison data between two laps. Any two laps designated as
Reference and Main will be compared.

Remember, al of this data was created strictly through the use of GPS signals. As can be seen, the
simplicity of the system installation compared to the data acquired is a tremendous value to the user.

ClosingaFile

In order to close afile, smply select the file, then select the Close icon_= | , located in the Datalinkl|
toolbar.

This concludes the basic introduction to the capabilities of the G2X data logger and DatalinkI | software.
The previous information was designed to provide the user with the capabilities of opening and graphing
datain the Datalinkll software.

There are many additional features of the Datalinkl| software, available to the user. The following
section provides an advanced review of those features.

100



Advanced Features of theDatalinkl| Software

Channel Grid Display

Multiple channels from multiple files may be graphed at the same time, in the Main Graph area.
However, the scaling of the Main Graph area can only reflect one channel. To change the Main Graph
scaling to reflect the values of other graphed channels:

Place the mouse cursor over the Channel Grid Display, located above the Main Graph area.

[G2X Demo L2 GPS_MPH M [137.33 ] [ 88.12 | [ 33.79 |[137.36 | [79.8836]
filafrrid ~hannal val ave fmin rmax ava tirne

Left click the mouse button. This actionwill change the Main Graph scaling to reflect the values of the
channel shown in the Channel Grid Display. Continue left clicking to toggle through all graphed
channels. The TAB key on the keyboard will also perform the same function.

Average/ Minimum / Maximum Channel Values

The Channél Grid Display will automatically display the min / max / avg of a channel, over the course
of one lap.

[G2X Demo L2 GPS_MPH M [137.33] [ 88.12 | [ 33.79 |[137.36 | [79.8836]
filafrrid rhannal wal avi tmin max ava time

To determine the average of a channel between two points other than start / finish:

Move the graph cursor to the desired starting point and press the [key on the keyboard. A vertical bar
will be displayed on the graph.

Move the graph cursor to the desired ending point and press the] key on the keyboard. A second
vertical bar will be displayed on the graph.

To view the average values of other graphed channels simply press the Tab key or move the mouse
cursor over the Channel Grid Button and click the left mouse button as described above. If no additional
channels are graphed, no additional values will be displayed.

To remove the averaging cursors from the display smply press the [key and then the] key without
moving the graph cursor. The Averaging cursors will be removed.

101



Under standing Graph Scaling

Each channel is assigned a default minimum and maximum graph scaling value.
As shown, GPS_MPH is set to graph data between 0 and 200 MPH.

Asis often the case when testing at multiple race tracks, different MPH values are
obtained. For example, the MPH obtained on a2 mile track would be much
slower than the MPH obtained on a 1 mile track. If the MPH scaling was set to
graph between 0-100 MPH, but 150 MPH was obtained during the test session, the
MPH graph would go off scale.

The Datalinkll program provides two methods to change scaling. The first method
will change the scaling within one file. The second (and preferred method)
involves the creation of Scaling Sets. A Scaling Set has the ability to override all current scaling values
and insert a pre-defined channel value. The Scaling Set applies the values to al files, until de-selected
by the user.

Al els |+ Lt ele [T [ oee sl F

Changing Scaling Per Channel

To change individua channel scaling:

Place the mouse cursor over the desired Channel Button and right click the mouse button. For this
example, we selected GPS MPH.

The Edit Dialog Box for that channel will be displayed.
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The Minimum and Maximum result values correspond to the minimum and maximum values displayed
in the Main Graph area, for that channel.

To set the graph to display from 0 to 100 MPH, simply enter the minimum and maximum values
accordingly.

Select OK

102



Creating Chart Scaling Sets

To create a Chart Scaling Set:
Select Settings, then Select Chart Scaling Set from the main menu selection.

The following dialog box will be displayed.

-------

Enter the name you wish to call the new scaling set into the text entry box located directly below the
Select Name heading. For the purpose of our example, we will use the name “New Scaling”.

Enter the name of the channel and the minimum and maximum graph valuesto be displayed. For this
example we will rescale the GPS_MPH data channel to graph from 0 to 100 MPH. The data will be
entered as shown below.
A=

Laree !

Enter the remaining data channels to be rescaled in the same manner.
When you are finished, select the OK button.

To select a Chart Scaling set for use:
Select Settings, then Select Chart Scaling Set from the main menu selection.

Select the name of the desired scaling file to use by positioning the mouse cursor over the name of the
scaling set and click the left mouse button.

Select OK.
As can be seen, thisis an easy method to quickly change scaling values, with a few simple mouse clicks.

NOTE: When entering channel names, remember you must enter the channel name exactly as it appears
in the Channel Button area.
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Predefining Graph Setsfor Display

Previously, we graphed data by placing the mouse cursor over the desired data channel and left clicking.
Often times, users will find the need to graph the same set of channels, each time datais reviewed. It is
possible to “build” graph files that, when selected, will automatically graph the desired information.
These files are called Quick Graphs.

To create a Quickgraph from the G2X_Demo:

Erase all graphs by double clicking the Clear All Graphsicon il
Graph GPS_MPH for Lap 1 and Lap 2

At this time, we have pre-set the channels and colors we wish to save, as a Quick Graph. To name and
save the Quick Graph:

Select the Quick Graphicon B4 1 the Datalinki! toolbar.

Enter a name for the Quick Graph. For this example, we used GPSMPH.

Next, click on the Save button to save for later use.

We have row created and saved a Quick Graph. Any time we have a Main and Reference file selected,
we can recall this Quick Graph.

To recall agraph set for use:

Double click the Clear al Graphsicon il in order to remove al graphed data from the Main Graph
area.

Select the Quick Graphicon m in the Datalinkl| toolbar.

Select the GPSMPH name.

Select the Load button.

The graphed data should automatically load, into the Main Graph area.

To create a Quick Graph for one file only, without the use of Main and Reference files:

Double click the Clear al Graphsicon il to remove all graphed data from the Main Graph area.
Graph the desired channels in the desired colors.

Next, simply repeat steps 1 and 2, from the first paragraph in this section.
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Graphing Runfilevs. Lapfile Data

There are occasions where it is necessary to review all of the data created during one test outing on the
track (Runfile). Datafrom a Runfile may be graphed the same as data from a Lapfile.

Often times, changes that occur are often easier to detect when reviewing the entire Runfile, as opposed
to looking at only one lap of information.

To graph Runfile data:

Double click the Clear al Graphsicon il in order to remove all graphed data from the Main Graph
area and return to distance mode.

Left click over the G2X_Demo Runfile tab.

Left click over the GPS_MPH channel, in order to graph the data.
Left click the Autoscale icon, located in Datalinkl | icon list <2

The screen should appear as below.
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As can be seen, the entire GPS_MPH, from start of logging until end of logging, can now be reviewed.
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Zoom Command

The Main Graph area as previously described displays an entire lap on the display screen. In many
instances you may wish to zoom in on a particular area for a detailed analysis. Two methods are
available.

The first method is to create a zoom box using the right mouse button. To do so:
Determine the desired zoom area of the Main Graph.

Place the mouse cursor in the upper right corner of the desired zoom area

Hold down the right mouse button and drag the zoom box over the desired zoom area. Release the right
mouse button.

Time/ distance or data channel scaling is zoomed according to what portion of the graph is included in

the zoom box.

The second method is as follows:
Place the mouse cursor at the center of the graph region to be zoomed.

Left click the Zoom In i | icon or the Zoom Out 2 icon in the vertical toolbar. The graph
region will zoom in or out accordingly.

Once you have zoomed in on a section of data, you may also want to shift either to the left or right to
view additional data without changing the current zoom settings.

Click on the Shift Left “#= or the shift Right "] icon in the RacePak Chart data toolbar to move
the displayed graph region left or right.

To reset the main Graph region back to displaying an entire lap, click on the User Scale 0 | button in
the RacePak Chart data toolbar.
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Runlog Pages

The Runlog pages at the bottom of the Datalinkl| screen are a general-purpose data analysis section.
These pages offer a combination of graphics display, logbook, database, spreadsheet, and mathematical
analysis capability.

The purpose of the pagesisto provide real time data analysis of the run data. By doing so, this reduces
the technical expertise required for data analysis.

The G2X_Demo Runfile included with this dermo includes a set of standard Runlog pages. The
following section provides detailed information concerning each Runlog page.

Session Page
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The Session page is automatically opened when new data is uploaded into the PC, from the onboard data
logger. The purpose of the Session page is to generate the specifics of each run, such as vehicle, track
location, date, and test type / number.

Weather Page
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Westher data can be entered utilizing one of two methods. The first method is to manually enter the
weather conditions, either during or after the data is downloaded. The second method requires the use of
the appropriate Altalab weather station. The user simply left clicks the “Get ALTACOM Weather on
COM 1" (or COM 2, dependant upon the port utilized by the weather station) button. If the Altalab

weather station is connected to the user’s computer, weather data will automatically download into the
appropriate areas of this page.

Create GPSTrack Map
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The Create GPS Map page is utilized to create a GPS based track map. Following the numbered steps, a
GPS track map can be created in a matter of seconds.

Add Map Segments
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The Add Map Segment page is used to divide a track map into timing segments for data analysis. The
track map can be broken into segments automatically utilizing lateral acceleration or can be divided

manually by the user. GPS based segment times are based on GPS plotted points, and are therefore as
accurate as trackside segment beacons.
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Lap Zoom

The Lap Zoom page provides aboth a GPS track map and GPS track map with zoom features. The
zoom feature alows the user to zoom into any area of the track map, for detailed data analysis.

Map Report

The Map Report page provides detailed speed analysis for each track segment. This information is
automatically produced, upon opening of alap.
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Segment Report / Segment Compare/ Speed Compare

Each page provides detailed segment timing information. Segment Report provides a review of all
segment times, for al laps contained within one Runfile. Speed Report provides an analysis of segment
/ speed for two laps. Segment Compare provides the ability to compare segment times from two

selected laps.

1]

e Lag Trm
' (T R T
===
2 [l  [——
- [T
¢ [(oes]  —
T
TS Cl O LT

Amgmann T

F
i

AT | Y | SV | T | P | | ST T 7 | S | NP | S| T | 7= | | N | T | =1 | 1 |

aam L=} tLo o Ry ey ik L Ay Lo Al L 140 (0] pE_ LR Rl LI s A0 aaT
= T e T O e e o o e e v [ e O R cow s
T T PR TR [ R S W T R [ e e e s [ [ e
O R o N m o wmm o REER e o (NS o [ [ (T (N i v
L e = R T I P™ N Pt === e = = e ===
s 154 1 e bime LR amr F3l i Ews Ll fas () EE ] LE ) Rl s i LY nakk

| Sagrmmai Crongsne | Spead Campon | Min ks sy Comgens |

Flan Lug Wrra | Wap Aopart | Lap foam siegmet ficg

Bk ¥ e LT J

A —Ed

i Ll L3 E ¥ L e L] ag L) 2] L} =T T il L] - £ i ol

PR | BT T T | T T | M) | N | R | M TS T |11 | MR | Y || MY Y | WYY | NI M)
Earg iy
EIE] ] Lt 3 33 T £¥] " an ] e [ ar 1 T ] [T ] w -
LW A ET 0 ik . TN T EEETN - T -t NS e ] Lo o R AR

Flan Log i | Wap Rapan | Lap Zeam | Segmest Aepan g

Compare [Spers Compues | Min i vy Cxmpase]

Flan Log M | Wep Fapan | Lap Foan | Sopmet Aapan | Sege

LU F s e T v [EERT ¥ I Rpbrgnn B T8 Tamm LAy
L L] el L Errwras Tt
- [ R [
" [Srad ] fimss ] v [CImE) [Fd LA
¥ ik N | i -3 - [ ]
= [arr | feds | va | xead | L AT
k) L5 L L 2 BN ] LB
B T 34, | k) ||
L] [ZTNT | ] 1 [T LLEE
= [Biai | feew | BT B
s L7 A L 4, - L b S
dal [Tk | [ese ] [ ST CIL
u L LU W [ i |
ol |3 | [ ) HOLEE L.
= |Eear | SWrE | - rm L.
&7 R [ |
B | (G = ' Fiear]
2 LS O R Pl a1 ]
m T T LR [im |
A (i | [T ] T (=TT |
- [mar_ | feska ] a - [ i ] [iad ]
iy e I B R mig | 4gNT | [ASEES ]
B [rrazi | [z | o [Ere |
s L R w T [T ]
" [ | [o0E] n [Fe] [ ]

CoTgen Caped

110



User Pages 1 through 3

The User Pages 1, 2 and 3 provide the ability to create custom Runlog pages, which contain input areas
particular to each individual users needs. Each page can be pre-defined with a question / answer

type of configuration. Any type of text may be entered in the first area, with answers inserted in the
second area. In the below example, the Question Goes Here was inserted in the first area, with an
answer of Answer Goes Here in the second section. To set up the pages, smply insert the desired text in
the first area, within the G2X_Config file. Upon downloading of a new run, simply insert the desired
answer information in the second section of the downloaded run.
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Min Max Average Compare provides the user with data in report format. Information is by lap and can
be compared using the Main / Reference settings.
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The Gauges page provides a“dash panel” view of graphed data. User Gauges page provides the ability
to select the input of each gauge as defined the user, according to the data under review. The Dash page
is pre-defined and provides RPM / Speed and G force data. As the mouse cursor is moved through the
graph area, the gauge movement corresponds to the data channel associated with the gauge.

Tire Temperature/ Pressure Calculator Page

The Tire Temperature & PSI page provides the user a means of logging tire temperatures, following
each run. Upon insertion of al tire temperature data, the page will calculate average per tire, dong with
front and rear average, thus eliminating the time consuming manual calculation of data. In addition, this
page provides the user a quick visual to assist in determining chassis setup changes.

The Pressure area provides the means to monitor tire pressure gains, with each run. The user smply
inserts the Cold and Hot pressure readings for each tire, and the system will calculate pressure gains per

tire.
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G2X Instruction Manual Update Section

The following section is for future updates to the G2X Instruction Manual. Each update will be
accompanied by a cover sheet detailing the updated information. All updates will be available online at
www.g2extreme.com or may be obtained by contacting the Racepak office.

If desired, the G2X Instruction Manual can be installed in athree ring binder in order to allow insertion
of future updates.
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G2X Instruction Manual Updates - June 13, 2006

Chassis Scaling Runlog Page

Export the Start / Finish Position Runlog Page
Tire Data Runlog Page

TrackVision Export Runlog Page

Delta (Difference or Slip) Math Channels
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Note: Exporting the Start / Finish Position feature requires G2X firmware version 36 or higher.

Date: June 13, 2006
Application: Datalinkll Version 2.7b or higher



Chassis Scaling Runlog Page

By using the G2X_Config file found in Version 2.6b or greater of the Datalinkl| software the user may
now access the Chassis Scaling Runlog page. The Chassis Scaling Runlog page reproduces the functions
of chassis scales. By inputting the four corner weights of a scaled vehicle, the Chassis Scaling page can
calculate the following information:

1. Total Weight

2. Cross Weight

3. Cross Weight Percentage
4. Left Side Total Weight

5. Left Side Total Percentage
6. Right Side Total Weight

7. Right Side Total Percentage
8. Front Percentage

9. Rear Percentage

0. Tota Left Side Lead

1. Total Right Side Lead
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Again, thisinformation may be entered into the Chassis Scaling Runlog page, prior to the start of
testing. This Runlog page can also be used to calculate the set up information, while at the shop.
Simply input the corner weights and the Runlog page automatically provides the above 11 items.

Date: June 13, 2006
Application: Datalinkll Version 2.7b or higher



Delta (Difference or Slip) Math Channels

By using the G2X_Config file found in Version 2.6b or greater of the Datalinkl| software, the user may
now access the following pre-defined math channels:

1. LapT_Difference

2. LaG_Difference

3. AccG_Difference

4. MPH_Difference

Each channel provides a graphical representation of the difference between two channels. These
channels are often referred to as Slip or Difference channels. The Datalinkll software defines this type
of math channel as a Delta channel. The user can utilize these channels either through downloading data
using the updated G2X_Config file as indicated above or by copying and pasting the Delta channels into
existing data files.

To utilize the differ ence channels by downloading data through the updated G2X_Config file:
1. Open single or multiple Runfiles that contain the Delta channels.
2. Open at least two Lapfiles.
3. Seect aReference and Main lap file as outlined in the G2X Instruction Manual.
4. For this example, graph the MPH_Difference Delta channel for both the Reference and Main lap
file.

When using Delta channels, the graph for == == ===

the Reference lap file will appear as a 2 e L
sraight line. This straight line is -

considered zero and provides areference =

point for the Main lap data. In this

example, the Reference lap file datawill =

appear as astraight line, whilethe Main & ==

lap file data will graphically move above
and below the Reference zero line.

This up and down graphical movement represents the GPS MPH difference between the two selected
laps. Any data above the zero line indicates a greater Main lap speed in comparison to the Reference lap,
while graphed data below the zero line indicates less Main lap speed in comparison to the Reference lap.

It may be necessary to adjust the minimum and maximum scaling settings for the Delta channels
according to the users needs.

Date: June 13, 2006
Application: Datalinkll Version 2.7b or higher



Exporting the Start / Finish Position Runlog Page

The G2X_Config file found in Version 2.7b or higher of the Datalinkll software provides the ability to
export the start / finish location (as set in the GPS Trackmap) to the G2X compact flash memory card.
When the card is re-inserted into the G2X, this start / finish location is automatically installed in the
G2X, thus eliminating the need to set the start / finish location with the G2X Display Dash.

To export the GPS Trackmap start / finish location to the G2X data logger:

1. Open aRunfile that was downloaded utilizing the updated G2X_Config file found in Version

2.7b of the Datalinkl| software.

2. Insure a GPS trackmap has been created for the selected Runfile, following all four steps found

in the Create GPS Track Map Runlog page.

3. Remember to place the start / finish of the GPS trackmap in alocation that will be both familiar
to the driver and in an area that |aptime data will be easy to read, when on the track. Typicaly
thiswill be on the front straight of most tracks, as that affords the driver a bit of time to glance at
the lap time and lap number.

Sdlect the Runlog Menu tab found at the bottom of the Datalinkll software.

L ocate the Write Start/Finish Position to Card button as found under the Favorite Log Page

Shortcuts area

6. Connect the G2X compact flash card to your PC via the method used when downloading data to
the users PC (typically a USB flash card reader).

7. Select the Write Start/Finish Position to Card button.
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This action automatically places the GPS trackmap start / finish position on the G2X compact flash card.
Following this action, simple insert the compact flash card into the G2X and power the G2X up.

The start / finish is now set in the G2X, which will allow the display dash to provide lap time and lap
number information. This start / finish location can be re-set by using the Display Dash method or by
exporting another start / finish location to the compact flash card (as taken from the GPS trackmap).

WARNING: Do not make any changes to the start finish file that is saved to the G2X compact flash
card. Editing the name or file type will result in failure to write the start / finish location to the G2X.

IMPORTANT: This feature requires G2X firmware version 36 or higher. Updated firmware
Is available for free at www.g2extreme.com

Date: June 13, 2006
Application: Datalinkll Version 2.7b or higher



Tire Data Runlog Page

By using the G2X_Config file found in Version 2.6b or greater of the Datalinkl| software; the user may
now access the Tire Data Runlog page. The Tire Data Runlog page was designed to provide an area to
input tire temperatures and pressure build up, during track test events. Following atest run, if tire
temperature readings are obtained by means of a hand held probe, the individual temperatures can be
inserted into this Runlog page. By doing so, the system will calculate and provide the following
information:

Left Front Tire Temperature Average

Right Front Tire Temperature Average

Overal Tire Temperature Average Front

Left Rear Tire Temperature Average

Right Rear Tire Temperature Average

Overal Tire Temperature Average Rear

Sk wNE

[s(ele}
£
I
[
i
i

o bl

Flasis By Miin Tirw [wim | Chasss Saibig |

In addition, if the cold and hot tire pressure data is inserted, the system can provide the following
information:

Left Front Pressure Gain

Right Front Pressure Gain

Left Rear Pressure Gain

Right Rear Pressure Gain

Eal N

Date: June 13, 2006
Application: Datalinkll Version 2.7b or higher



TrackVision Export Runlog Page

The G2X_Config file found in Version 2.7b or higher of the Datalinkll program allows the user to
quickly export data from the Datalinkll software for use in the TrackVision video software. Thisis
accomplished through the use of our TrackVision Export Runlog page. This page can be accessed by
selecting the Track Vision Export button found on the Runlog Menu page, under the Favorite Log Page
Shortcuts heading.

The TrackVision Export Runlog page enables the user to quickly export alist of standard TrackVision
related data channels. In addition, the user can also create a customized list of data channels to be
exported for use in the TrackVision software.

Exporting pre-defined TrackVision data channels:
1. Open aRunfile that was downloaded utilizing the updated G2X_Config file found in Version
2.7b or higher of the Datalinkll software.
2. Select the Run Log Menu Runlog tab at the bottom of the Datalinkl| software.
3. Select the Track Vision Export button found under the Favorite Log Page Shortcuts heading as
shown below.

e B D

The user is presented with two options:
1. Export Standard TrackVision Data
2. Export Customer TrackVision Data
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Exporting Standard TrackVision Data:
1. Select the Export Standard Track Vision Data button
2. Datais automatically exported to the following file folder location:
C:\Program Files\Apex Visualizations\TrackVisionprojects\LoggerFiles\Racepak Std.csv
3. Dataisnow saved and ready for use in the TrackVision software.

Date: June 13, 2006
Application: Datalinkll Version 2.7b or higher



Exporting custom defined TrackVision data channels:

The custom export function allows the user to create a custom list of data channelsto be utilized in the
TrackVision software. Any G2X channel that is producing valid data may be included in thislist. A
partia list of channelsisincluded in the Custom Channels List to Export. To export custom data:

1.
2.

3.
4.

o u

Determine if any of the currently listed channels will be used.

To erase existing channels, place the mouse cursor at the beginning of the channel name, |eft
click to select and use your computers Erase button to clear the channel name.

To add a channel, place the mouse cursor below the last channel in the list and left click.

Type the channel name EXACTLY asit appears in the Runfile. Include any upper or lower key
strokes, underscores, €tc.

Sdlect the Export Custom Track Vision Data button.

Data is automatically exported to the following file folder location:

C:\Program Files\Apex Visualizations\TrackVisionprojects\LoggerFiles\Racepak Custom.csv
Data is now saved and ready for use in the TrackVision software.

Date: June 13, 2006
Application: Datalinkll Version 2.7b or higher



