MaxQData, LLC
Windows Desktop and Windows Mobile Software
END USER LICENSE AGREEMENT

NOTICE: THIS IS A LEGAL AGREEMENT BETWEEN YOU AND MAXQDATA, LLC. YOU MUST READ AND ACCEPT ALL OF
THE TERMS OF THIS END USER LICENSE AGREEMENT IN ORDER TO BE LICENSED TOUSE THE ACCOMPANYING
SOFTWARE. USAGE OF ANY COMPONENT OF THE ACCOMPANYING SOFTWARE, OR INSTALLATION OF THE
ACCOMPANYING SOFTWARE ON A COMPUTER, OR DOWNLOADING THE SOFTWARE INDICATES YOUR ACCEPTANCE OF
AND BINDS YOU TO ALL THE TERMS OF THIS AGREEMENT. REA D THIS AGREEMENT CAREFULLY. IF YOU ARE NOT
WILLING TO ACCEPT THE TERMS OF THIS AGREEMENT, DO NOT DOWNLOAD OR INSTALL OR USE THE SOFTWARE.

This MaxQData, LLC ("MaxQData") End User License Agreement ("EULA") covers the accompanying software products and rel ated
written materials and images, including but not limited to Chart, Flight, gCal, Setup, Codes, MQGPS -TraQr Manager, sensor drivers,
related .DLLs, and other related software and documentation (collectively, "Software"), designed to work with related Ma xQData
hardware products or compatible products from third parties ("Hardware"). This End User License Agreement also covers upgrad es,
patches, bug fixes, or documentation or utility software, related to said software product or written materials or image s, that are
distributed without an accompanying EULA. You must agree to use any Hardware according to all terms and conditions in this E  ULA
in order be licensed to use the Software.

1. Intellectual Property

MaxQData owns intellectual property rights in th e Software and Hardware, including but not limited to Copyright, Patent, Look and
Feel, Trade Dress, Trademark, and Trade Secret rights. These rights are protected by U.S. and international laws and treat® You
agree not to violate these intellectual property rights. You agree not to copy the Software except as explicitly allowed herein. You
agree not to reverse engineer the Software or Hardware, including data file formats and APIs.

2. Terms and Fees

You are not licensed until you have accepted all the terms and conditions of this EULA and paid the appropriate license and/or
purchase fees for the Software and/or Hardware to MaxQData or its authorized distributor or reseller.

3. Installation

In the absence of a separate specific license agreement supseding this section, you are permitted to install the Software on an
unlimited number of computers, as long as you own, lease, or rent each computer. You may be required to purchase unlock or
registration codes for each separate installation. You are notpermitted to install the Software on computers you do not own, lease, or
rent, except when you are acting as an agent of the owner and the owner is licensed under this EULA. You must remove the Sofware
before the computer on which it is installed passes from your control.

4. Use

You are permitted to use the Software and Hardware so long as your use of the Software and Hardware does not violate any laws,
including but not limited to traffic laws and noise ordinances. You are permitted to use the Software and Hardware only when
exercising due caution, when using appropriate safety equipment, and under circumstances that present no unusual or unexpected risk
to life, limb, or property.

5. Third Party Use

You agree that third -party use of any Software licensed to you shall be on a shortterm basis (e.g. for a racing event; for a demonstration;
for instructional purposes; where the scope of use is limited in duration to a racing event or less and the Software returns to your
possession and control afterwards) and only when you are present and aware of that party's actions. Refer to section "Indemnification”
for other relevant terms and conditions.

6. Suggestions



You grant MaxQData a fully -paid-up, perpetual, unrestricted, transferrable, irrevocable license to any recommendations,
improvements, new product ideas, designs, copyrighted material, or patentable methods you transmit to MaxQData or post on any
forum or Wiki owned or managed by MaxQData, whether solicited or unsolicited, for use in its present or futur e products, services, or
business methods.

7. Data

You grant MaxQData a fully -paid-up, perpetual, unrestricted, transferrable, irrevocable license to any flight recordings, data files,
telemetry data, images, video, or debug logs (collectively "Data"), related to or deriving from your use of the Software or Hardware,
which you transmit to MaxQData, or post on any forum or Wiki owned or managed by MaxQData, whether solicited or unsolicited.

8. Indemnification

You agree to indemnify and hold harmless MaxQData for any claim against it regarding all: a) injuries or damages occurring during
your use of the Hardware and/or the Software, and b) injuries or damages occurring during third party use of Hardware owned b y you
and/or Software licensed to you. You agree this indemnification shall hold under any circumstances and in any place including but not
limited to injuries or damages occurring while racing, while on public or private roads or property, while on a body of water  or while
airborne, and even when such injuries or damages are claimed or proven to have resulted from correct, incorrect, unexpected,
distracting, or erroneous operation or inoperation of the Software or Hardware, and even when such injuries or damages were
foreseeable or not foreseeable by youor by MaxQData, and even when an agent of MaxQData was present at the time of the injuries or
damages, and even when an agent of MaxQData was in control of or codriving the vehicle used at the time of the injuries or damages.
You agree to indemnify and hold harmless MaxQData for any claim against it by you or by third parties for intellectual property you
transmitted to MaxQData covered by section "Suggestions" or section "Data".

9. Disclaimer of Warranties

MaxQData provides the Software and Hardware AS IS AND WITH ALL FAULTS. MAXQDATA MAKES NO WARRANTIES,
EXPRESS OR IMPLIED OR STATUTORY, AS TO NONINFRINGEMENT OF THIRD PARTY RIGHTS, MERCHANTABILITY,
ACCURACY, SAFETY, LACK OF NEGLIGENCE, LACK OF WORKMANLIKE EFFORT, OR FITNESS FOR ANY PARTICULAR
PURPOSE. N NO EVENT WILL MAXQDATA BE LIABLE TO YOU FOR ANY CONSEQUENTIAL, INCIDENTAL OR SPECIAL
DAMAGES, INCLUDING ANY LOST PROFITS OR LOST SAVINGS, TOWING CHARGES, RACING DAMAGES, EMISSIONS -
RELATED FAILURES OR VIOLATIONS, OR TRAFFIC TICKETS, EVEN IF A MAXQDATA REP RESENTATIVE HAS BEEN ADVISED
OF THE POSSIBILITY OF SUCH DAMAGES, OR THE POSSIBILITY OF SUCH DAMAGES WAS FORESEEABLE BY MAXQDATA,
OR FOR ANY CLAIM BY ANY THIRD PARTY. THE ENTIRE RISK AS TO THE QUALITY OF THE SOFTWARE, ITS
PERFORMANCE, SIDE EFFECTS, AND FGRSEEN OR UNFORSEEN CONSEQUENCES OF USE, REMAINS WITH YOU. Some states
or jurisdictions do not allow the exclusion or limitation of incidental, consequential or special damages, or the exclusion o f implied
warranties or limitations on how long an implied wa rranty may last, so the above limitations may not apply to you. To the extent
permissible, any implied warranties are limited to ninety (90) days.

10. Termination

Termination is automatic at the time you violate any of the provisions in this EULA. MaxQDat a may terminate this EULA at any time
with or without cause, and with or without refunding any license fees. You may terminate this EULA at any time, with or with  out
cause, by destroying all copies of the Software and notifying MaxQData. In the event of termination, you agree to destroy all copies of
the Software. The provisions of section "Intellectual Property”, section "Suggestions”, section "Data", section "Indemnification”, section
"Disclaimer of Warranties", and section "Governing Law" shall surviv e termination.

11. Governing Law

This EULA is governed by the laws of the State of Washington.

12. Version, Supersession

This EULA is version 4, revised April 21, 2008, and supersedes all previous EULAs upon installation or download of any
accompanying Software.
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MQ200 Quickstart Guide

3T EOOwaOUwi OUwx UUE T N2@® bystémulf Yo ltave Briy Breblems getting started,
you can send email to Info@MaxQData.comor call 800-589-7305

This quickstart guid e assumes you are using an MQ20Qwith a Pocket PC If you are using a laptop in
the car UOWEOwWUT | WEEUUEOWEEUEWEOOOI EUPOOOWUT T wUUI xUwEUI
documentation for instructions on setting up a Bluetooth Serial Port Profile connection to the MQ200,
as the exact steps can vary between different computers. If you are using an MQ 200 with an RS232

connection, the steps are the same except of course that youlo not need to set up Bluetooth.

-.3%0w3T T w?272wbOwUTl T wUxxT UwUDT T OWEOUOI UwoOi wUi T w/ OEO
minimizes it. Alwa ys use File > Exit to truly exit from any MaxQData application.

IF YOU ORDERED YOUR MQ200WITH A POCKET PC, YOU DO NOT NEED TO PAIR IT. ALL
SOFTWARE HAS BEEN LOADED AND CONFIGURED FOR YOU. TO OPERATE:

IF YOU PURCHASE THE MQ200 BY ITSELF, YOU WILL NEED TO PAIR IT WITH YOUR POCKET
PC OR LAPTOP AND SET UP THE SOFTWARE ACCORDING TO THE INSTRUCTIONS BELOW.

Mounting

MQ200 data acquisition unit: The MQ200 needs to be mounted flat and level for the internal
accelerometers to work properly. Try the floor or the t runk. Check the installation location with a
bubble level before attaching the unit with fasteners. The unit must also be mounted either
lengthwise/parallel to the centerline of the vehicle or widthwise/perpendicular to the centerline.
Mount the system in a dry, clean location where it is not exposed to heat, water, fluids, or excessive
dirt. The recommended attachment method for most applications is high-strength adhesive Velcro
strips.

Pocket PC: Mount the Pocket PC securely in a dry, clean location. You can mount the Pocket PC with
the Velcro, but be careful when dismounting the Pocket PC as excessive force can pull off the battery
cover.

Wiring

WARNING: Work carefully around airbag wiring. These wires are usually yellow. Never
make a connection to an airbag wire. Always stay clear of airbag deployment areas when
working on an airbag -equipped vehicle. DO NOT MOUNT ANYTHING IN FRONT OF
AN AIRBAG.

CAUTION: Do not tap sensors used in ABS, Stability Control, or other safety -critical
systems.


mailto:Info@MaxQData.com

CAUTION: Make wiring connections only with power disconnected and the car turned
01T 2ww"T1T EOwi OUwWwUT OUDWEPUEUDUUWEIT | OUI wExx0abol
abrasion.

Pocket PC: Connect the Bluetooth adapter (or RS| + | WEEEOI AwUOwUT | wad@dol EUOUwW O
MQ200. If you need to, you can use a DB9 M%w ? UU-UEDDUUT 2wl RUI OUPDOOWEEEOI w
additional length. If you are using an RS-232 cable to connect a standard male B-type serial port,

you need a M-% wtfaight-through? WEEE Ol 8

GPSonly: PlugD O U O w U ioBDuP&ut x20 P 2 E O wheuidQa@i The GPS module is powered
directly from the port.

OBD-II with GPS: Your OBD-Il module came with a Y-EEEOIl dww/ OUT wUI T w?, 01 YY?2wl
&/ 2%¥( (A wxOUUBww/ OUT wUT 1T w&/ 2 w Oug ke OBDUIBNOdUI® intd ithd w? &/ 22 wi (
2. 14 (2wl OE8 wuwl cdblé intdthel otler éné of the OBD-Il module. Plug the OBD -ll cable

into the OBD-II port on the car

Direct sensor inputs: 8 OUWOEa wbPUT wOOWUEx wbOUOwWUT T wYI diddydl z UwbbUDC
You will need to identify which wires to tap with the help of a service manual wiring diagram. You
EEOQwUUDPQ@RUENI | al wedOOI E U O U-B0s3) pimake theucbribde®® B2surE 6O wt K

protect the tap connection from moisture and corrosion by wrapping it with silicone tape or by using

a sealant. On cars with OBD( ( wUa UUl OUOWEOQwWOOUwWOT EYI wUOT T w, 0l YYwUOxOPI
you have tapped into existing sensor wiring, as this can trip fault codes.

+12V Power: If you are not using OBD-II, you connect power to the MQ200 throughthe ? ! 3 Hui? wE OE w
21 -BwUEUI pwUOl UOPOEOUG

Calibration

The internal 3-axis accelerometer (and angular rate sensors, if equipped) were tested at the factory

and the calibration constants stored in the file a factory calibration file. This file is emailed to you

from MaxQData and is named with the serial number of your MQ200. You must load this file for
proper operation of the internal sensors, as described later.Do not lose this file.

Step 1- Partnering your Pocket PC with Windows 2000 or Windows XP.

Before you can connect your Pocket PC to your laptop or desktop PC, you must first download and
PDOUUEOOwWUIT T w? EUDPYI 2a0E? wExxOPEEUDOOWI UOOW;RDARUOUOT UB wu
that came with your Pocket PC, but it is recommended to download the latest version from the

Microsoft website. You can find this quickly by going to www.microsoft.com and searching for

? EUDPYI 2a0E»2 6 ww( OUU E Git2wan-seréep ivdtractods FoOaornéciin® ta dn® 20§ b w

up a partnership with your Pocket PC. From then on, ActiveSync will run automatically when you

connect your Pocket PC.

10
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I BRxOOUI Uwb b OE O pauwd @BWOIUD U wRPwi OOET UwOOwli 1 w/ OEOI Ow/ " O
all your data files unless you change the location later.

Step 1- Partnering your Pocket PC with Windows Vista

Setting up a Pocket PC is atomatic under Windows Vista. Do not install ActiveSync. Instead, you

Ol T EwOOwWUUTl w?6DOEOPUwW, OEDPOT w#1 YPETI w" 1 OUI U2 6 ww%udbUUUOW
Then connect your Pocket PC to your PC using the USB cable that came with it. Wndows Vista will

recognize the device and automatically download and install Windows Mobile Device Center from

Microsoft. Follow the on -screen instructions for setting up a partnership with your Pocket PC. From

then on, Windows Mobile Device Center will run automatically when you connect your Pocket PC.

You can also access it from the Control Panel.

311 wbOPUPEOwWI POI wl BRxOOUI Uw bnb B4y Qlsowsiblv & Stdjagd)Gaid olded OO0 wi OOE
Double-E OD E QuwOWOW WP OwE O UE Gl w#EOERE0 ud@ue B ww3 T DUwbUwUiT 1 wi OOE
all your data files unless you change the location later.

Step 2- Software Download and Installation ¢ Pocket PC

Download the latest software from the MaxQData website. You will need the file specifically for

/ OEOT Ow/ "Bww3T 1T wOEOI wOi wlT 1 w2seyd1 "uuwp2D@ QR Ud UBB (R G B B0
file to the \ My Documents folder on your Pocket PC using Ac tiveSync or Windows Mobile Device

Center as explained above. Then on the Pocket PC, tap Start > Programs > File Explorer (it may also

be found on the Start menu). You should see the\ My Documents folder; if not, navigate to that

folder. Locate the installation file and tap its name to install the MaxQData software. This will install

the Chart, Flight, and Setup applications, and optionally the Codes utility . Chart is for data analysis,

Flight is for collecting the data, and Setup is for setup and calibration. Codes is a simple OBD-I code

scanning utility. After installing the software, delete the install file from the Pocket PC.

In addition to the installation file, be sure to transfer the factory calibration file you got from
MaxQData to the Pocket PC. You will use it later.

Step 3¢ Software Download and Installation ¢ Laptop/Desktop

Again, download the latest software from the MaxQData website. You will need the file labeled as

2/ " w"' T EUU2 8ww3il POGOE wdl O © 510 BAD G wir?y (EGRI 0¥ E>UoEwu #UFP O O O E E
to your laptop and double -click on it to run it. This will install only the Chart software on your PC,

which is what you will need to do data analysis.

Step 44 Bluetooth Pairing with a Windows Mobile 2003 Pocket PC

A Power on the MQ200.
A Tap the Bluetooth icon at the lower right of the Today screen and turn on Bluetooth.
A Run the Bluetooth Manager from the Bluetooth icon.
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To T Do Do o Do I

SExw?-1 P2 OWEGEWUIT 1 Ow?$RxOOUIT wEwW! OUI UOOUT w#l1 YPEI 2
Bluetooth devices. AnDE OO wUT O U O E airEable xxoBoth wd sidnllatu 7The number

oxx? WDET OUPT Pl UwaOUUwWOOEUOT  ww3ExwUTl PUWPEOOS

21 Ol EOw?21 UPEOwW/ OUU~?» wEOGEwW?-1RU?>3ww wUT OUUEUUOwPDOC
EQOWEEEOWUOOwWUT T w3OEEawUEUT 1| OWEOGE wUIT O &a0w?! OUI UOOUI
SExwUI T w?21 UYPEI U» wUEES

BExw?2]1 UPEOQw/ OUU28ww" T 1T EQwW?$OEEOT wUI UYPET 2 dww4 OET
3Exw? EYEOEI E?» WEOEWOEOT WEwWOOUT woOl wOIT T w?. UUEOUBE w"
SExw?. *2WEQOEwW?. *2 wET EPOwWOOwWT 1 OwOUOwWOT wUOT T w! OUI UOC
Run MaxQData Setup and go UOw 21 UUPOT Uwg w21 UPEOw/ OUUw?21 0UPOT U
2" ., RBR20wpkPT T Ul w?2R?2whbUwUT T wOUOET UwoOl wiOT T w. UUEOGUOEL
UGET Uw?&/ 2w/ OUU28ww" O00UDPOUT whpPUT w0l Tl wul OEPOPOIT «
MQ20021 OUx 2 5

If you are ever asked for a passkey for the Aircable, it is either 1234 or the module ID

number.

Step4 14 Bluetooth Pairing with an HP iPAQ rx4200 Pocket PC and certain others

A

A few Pocket PCs based on Windows Mobile 2005 usethe same pairing process asthe
one above for Window s Mobile 2003 devices.

Step 44 Bluetooth Pairing with _most other Windows Mobile 2005 Pocket PCst Dell Axim X51, etc.

A Turn on the MQ200

A Tap the Bluetooth icon at the lower right of the Today screen.

A "TTEOwW?230UQwOOwW! OUI UOOUT 26 w ul EOUWRE EOQOW AU DIVWUEE TYID
EPUEOYI UEEOI 2

A &O6wlOOwlOT T w?2#1 YPETI U2 WUEEWEQOEWUExwW?-1pbPw/ EV0OOI UUT P
I OUT UOOUT wEI Y b E 1AUcahie wxx>x®2woh €ntilar avilk BpPpeanu The number
xxxx? WDET OUPI Pl UwadluUws&/ EQEQBHIO0uRwWE RYawdl PUwl O0Ua

A Enter the passkey for the Aircable E OE w U E x wPhe paBskey & either 1234 or the
module ID number.

A "TTEOQwWUIT w221 UPEOwW/ OUU? WEORWEQEWUEx w? %DOPUT 2 8

A &Ow0OwlT T w?" ., w OUUU~> wUEEG®S

A B3Exw?2-1pPw. UUT ODPOT w/ OUU~

A Select your Socket BT GPS module andJ E x w? - 1 BU% &

A "T 00U wEw" ., wxOUO0wUOOwUUT wi OUwlT1T WwEOGOOI EUPOOB ww?
40ET T EQwW?21 EUUI w" 60001 EUPOO? B WW3ExwW? %DOPUIT 2 dww- OUI
AOUUWET OPET wOl w" ., wxOQUUOwWwOEawbOUI Ul I Itybudikdd UT wOT 1 w? €
that you are unable to use the PPCPE as a wireless data modem after pairing theViQ200,
delete the Outgoing Port and try a different COM port number.

A 100w, ERO#EUVUEwW21 UUxwWwEOEwWT OwUOw?21 0UPOT Uwg w2l UPEOwW/
2" ., RBRTAWIl w?R?2 wPUwUT | wOUOETI UwoOi wUT Tl w. UUEOGUOEW" . ,
UOGET Uw? &/ 2w/ OUU~ 8

Step 5- Setup

12



After installing the software and pairing the MQ200 with your Pocket PC, run MaxQData Setup and
check the following settings.

Settings > Serial Port ®ttings:

To To Do Do o Do o Do

A

?,0w/ OUU? wOUUUWET wOT 1 wéUUOT 60T w" ., wuwxOUUwUi ECwa o
20w! OUT UOOUT » WUOET Uw?, Ow/ OUU~> wUT OUOCEWET wET 1 EOI E
?2,0w! EVEW1EUI » wUT OUOGEWET whihuk | YY

2#1 OEAWOO0UT w( OPU~» wUT OUOEWET wgi 1 EOI EBS

2(Uw! OUIT BIOWWT & /w® OUU>2 wUI. OUOEWET wUBOET 1 EOI E

2&/ 2w! EVUEwW1EUTl »wUT OUOEWET w?t WKYY~ 8

?2$0EBERQI 1&" 2 wOUUUWET wgl 1 EOI E&

2&/ 2w 42 wUT OUOCEWET w?2#1 1 EUOU~

Settings > MQ Module Configuration:

o 3o Po B I» oD Do

22aUU01 OQwUa x MR2eOIWW WEIN Eu®w ?are Udihg eitief an MGA0WMPRO or

MQ200-MAX

For an MQ200-RT, check the following boxes: AG-A3, A12-A15, PO, and P5

For an MQ200-PRO, check the following boxes: AG-A3, A4-A7, A8-All, A12-Al5, PO, P1,

P2, P3, P4, and P5.

For an MQ200-MAX, check the following boxes: AO-A3, A4-A7, AB-All, A12-Al5, Al6-

Al19, A20-A23, A24-A27, A28-A31, PO, P1, P2, P3, P4, and P5.

(T waOUwl EYl wECA WOl wUT 1 wOxUDPOOEOWDOUT UOEDWHOWDG OO U
OUOWET T EOw?100020w?/ PUET 2 OWEOEYyOUW?8EP? WEXxxUOX

Check? &/ 2 2 wDi wa OUwWEUI wUOUDPOT wEw&/ 2 wOOEUOI

"TTEOwW?. ! #1 2 wbi wa OWUmeAlel wOUDOT WEOwW. ! #

"TTEOwW?/ 6, »wbi wadUlwbOUI QEwOOwU-MAXLOT 1T w/ 6, wOUUxUU

Settings > Advanced:
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You do not need an unlock code for the MQ200. 2 DO x Oa wOl EYl wUOT PUwWOUOET Uw
P1EE®@Oax] 2 wUl OUOEWET wUIl OwOOwUT 1 wOPOEwWOI wUEEDOT u
2+07T wlBAxBWNE UwddOa» wOEAWET wET T EOI EwDi wadUlwbbPOI 8
recordings by removing certain data that may be redundant. This is only really

necesary for long recordings many hours in length.

?2.x1 OWEI I OUT wOUDBT T 1 U2 w Uiatér God details bruh&n tb &se thiE w E U0 w C
option when hot -swapping data cards during pit stops).

2, ERWOExwWEOUOU? wx Ul xEUI Uwl EET wi O ot theGpedfiedc OUED OT u
number of laps. The default of 100 laps works for most users. Do not change this to an

unnecessarily high value, as this will make the flight recordings unnecessarily large.

If you are using OBD-( ( WEQOEwWwaOUwolOOPwWdAyNiubEa Ut Ow?2!L ##1 w! U
EEEOQUEDOT Cadw w31 PUwpkPPOOwWUxI 1 EWEUUwWwDOPUPEOPAEU
Otherwise, for systems without OBD -( ( OwET OOUT w?- 601 2 8

Leave the ISO init timeout unless you are directed otherwise by MaxQData.



A Check ISO 14230 if yourcar has an ISO 14230 OBBI bus (e.g. Subaru WRX STi)
A MQ ticks/s must be 1000.
A 2#1 EUT wOOEI » wWEOEwW? + 01 wUI U briess:diretidd dtiavése Byl w UOET 1 EO
MaxQData.
-1 RUOWUUT w?%DOl wogw+OEEwW" EOPEUEUDOOWThENE® X K @ B D21i00E E Wl |
11 gUPUDPOT w" EOPEUVUEUDP OO OWHOBWD WU IOWPE Aw+ BUWEVDOOG8 wUOET Uw
match the orientation of the MQ200 as installed in the vehicle; see the onscreen tip or the sensor

reference at the end of this manual for more information.

Step 614 Verify Operation

3UUOwWOOWUT T w, 0l YYBwwuUOOwWwPPUI POw, ERO#EUEwW21 Yo x OwET OOUI
OEAWE]l wxUOOx Ul EwUOOwWUI 01 EQwEwW! OUI UOOUT wEl YPET Owbi wUOOWE
it appears, then tap the icon for the Aircable. After a short wait, you should be presented with a
message box that displays a firmware code which ends in the serial number for your MQ200. Exit
f UOOw, EROH#EVUEW2] UUxB ww# OwOOUwWUUT wlT | inRPoha REKIPOOOOwWPT DEI
instead of closing it. Use File > Exit instead. Make sure the GPS module has a good view of the sky.
100w, ERO#EVUEW®%ODT T U8 ww&OwhbOUOw" OMdBDH B Dwakeestrd® UOUUOwUT
Ol T w, 0l YYwDUwi OH OWH QESE® w1 EQ&EW uw/i BIEH@ar Selectidh baxdsod wUP OwWEUO
Ol 1l wOEDOWUEUI | Owws51 UPIl awUl EVwPUwhPUwWUI EEDOT wYl UAaWEOOL
verify it is also very close to 0.00g. Pick? 2 EU1 OODPUI w" OUOU~» wi Bdovdhusé&ebtionu O wlOT 1 wU
boxes on the main screen and verify that the GPS module is picking up a satellite count greater than 3.

Step 8¢ Trial Run

With the MQ200 turned on and the Pocket PC running Flight, do a test run. Be sure to reach a speed

above 20 MPH in or der to trigger a flight recording. After your run, come to a stop, then run

, ERO#EUVUEwW" T EUOWEOEWOOEEWUT | wi POl wadOUwNUUUwWEUI EVUI EOQwPRT |
%UOOw&/ 2w, Ex> wbi wOl El UVUEVUaAawOOwWUI 1 wa OUUusgd GapOieU] w&/ 2 wlOU
speed data trace on the screen in the crosshair plot area. To move the data forward in time, tap and

drag the plot area to the left. AsyoUwOOY 1 wUI 1T wEEUEwlI OUPEUEwWDPOwWUPOI OwadUweE
around the trackmap.

Step 91 View Flight Recording on PC

Reconnect your Pocket PC to your PC. Using ActiveSync or Windows Mobile Device Center, open

the \ My Documents folder on the Pocket PC8 ww8 OUwUT OQUOE wUIT T wOT 1 w?21U00YYYdOQBE-»
Drag and drop this file to your desktop, then double -click on it. MaxQData Chart will launch and
EUUOOEUPEEOOAWOOEEWUT T wi POT dww! I wUUUIT wU O w8 uewBu@d u wkE O
may need to exit and restart Chart for this to take effect.
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MQ200 Datasheet

General System capabilities

=4 =4 =4 =8 -8 -8 -8 -4 A

Autocrossing: track mapping, segment timing, acceleration/ braking/ cornering/ MPH ;
immediate review of data without leaving your car
Road racing: real-time lap time display, track mapping, lap and segment times calculated
f UOOwW&/ 2wxOUPUPOOOWOEXWEOUOUOW?PEOOUPOUOUU? wOEXxwWUD
acceleration/ braking/ cornering/ MPH, etc.
20UDx¥20UI 1 Uo wi UO Gnareexaltulatipm,ncludidg: UU > wx1 Ul OU
o Time to speed (e.g. 660, 560, 5370, 3100, ...)
o 3P0l WOOWEDPUUEOET wpt YZOwt t YZOwhy WwODOI OwhYYYz Owi
0 Lateral acceleration
3-axis internal accelerometer
Analog and Pulse inputs for direct s ensor connections
Optional OBD -lI
Optional 5 Hz high performance GPS
Horsepower
Altitude
GPS UTC time (synchronized among all vehicles)
Automatic start and stop of flight recordings based on vehicle speed
Color graphic real-time display featuring four disp lay modes: bar graph, strip chart, X vs. Y,
and numeric; touch-screen operation
Recording time limited only by available memory . 32 MB can hold more than 20 hours of
data.
Color graphic timeslip images, Excel spreadsheets, web page result summaries
Analysis software for both Pocket PC and PC, including data file overlays, lap/segment time
lists with min/max/average, manual and automatic beacon placement, GPS track map
i U00Yya 0000wl RxOUUWUOWSRET OowEOEWUI ROwi POI UOWUDOI UOH
Automatic emailing of dat a files; automatic text messaging of lap and segment times in real
time (requires Phone Edition device and a data plan from your wireless provider).
Automatic start and stop of flight recordings based on vehicle speed

MQ200-PRO system capabilities

= =4 A -4

69, 3axis accelerometer

12 analog and 6 pulse input channels

100 Hz sampling

Optional internal Roll, Pitch, and Yaw rate sensors

MQ200-MAX system capabilities

16
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69, 3-axis accelerometer
28 analog and 6 pulse input channels
2 relay or pulse-width modulated outputs



1 100 Hz sampling
1 Up to 500 Hz sampling on selected channels (recommended for shock velocity measurements)
1 Optional internal Roll, Pitch, and Yaw rate sensors

GPS Module Technical specifications

32 channel GPS receiver

1 second hot start, 39 seconds cold std
-158 dBm sensitivity

5 Hz sample rate

= =4 -4 -9
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Mounting
The most important considerations for mounting are:

« The MQ200 must be bothflat and level when mounted in the vehicle so the accelerometers read
accurately.

« It must be aligned with the centerline of t he vehicle, though it does not have to be directly on the
centerline. Either the major or minor axis of the MQ200 must be parallel with the centerline of the
vehicle. Locating the MQ200 near the center of gravity is not critical. Eyeballing the centerline
alignment is generally OK.

« 3AXPDEEOwWI OOEwWOOUOUDPOT WOOEEUDPOOUWEUT wbOwlOT 1 w:
and level, pretty much anywher e will do.

« Do not mount the MQ200 in the engine compartment, or where it will be exposed to intense heat,
or where it will be exposed to water spray.

The recommended mounting mechanism for most installations is high -strengthVelcro™ or a similar
product. Here are some of the more common scenarios:

« Production car carpeting
3T PUWUUUEOOGawpOUOUwWYI Uawkl OOwBi w51 OEUOwWPDHOO
51 OEUOwWwUOwWUT 1| wEORWEOEWEDUEEUEWUT T w?000x > wepl |
+« Race car floorpan
You'll wa nt to find a flat and level smooth metal or plastic surface that isn't exposed to heat,
fluids, water, or excessive dirt. You can apply Velcro to hold it in place.
« Hard mount
You can fabricate a strap that will hold it in place on a flat surface. Alte rnatively, you can drill
through the housing of the box and insert your own hardware. You need to take apart the
MQ200 enclosure to do this, and you need to clean out all the aluminum chips from any drilling
or cutting that you do. Send email to Info@MaxQData.comfor details.

Pocket PC

There are numerous mounting solutions available for mounting Pocket PCs in cars. Check with a
vendor such as www.mobileplanet.com or www.ram -mount.com to see if there is anything that suits
your needs.

At MaxQData, our favorite approach is to fasten the Pocket PC to the dashboard with Velcroa-. A
few judiciously applied strips on the back of the device and on the dashboard are usually enough to
hold under hard driving . Be careful when removing the Pocket PC so as not to pop off the battery
door on the back of the Pocket PC.

18
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If you have Flight set up to trigger a flight recording automatically , then you can put the Pocket PCin
a glove box, center console, or otherwise hidden out of sight. Be sure to flip the screen lock switch or
close the screen cover to prevent the screen from being touchd while operating.

Protect your Pocket PC from water, heat sources, and dirt. Use a protective case where necessary.
Laptop

If you are using a laptop for data collection, it will require a secure mounting solution. For
temporary use, it is sometimes posdble to use the seat belt of the passenger seat to hold the laptop.
Other applications may require the installation of a permanent hardmount. Keep in mind that the
hard drives in laptops may become damaged from excessive shock and vibration. Companies like
www.ram -mount.com provide vehicle mounting solutions for laptops.

19
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Using Flight

Flight is the applic ation that records your data, displays data in real time, and shows lap and segment
times. You can start Flight either before or after you turn on your MQZ200. You can even assignitto a
button on the Pocket PC using ?Start > Settings > Personal > Buttons.

Initial Configuration

Turn on your MQ200 and run Flight. The first time you A ¢ 449 X
do this, you will see: i DoImenkd TR

No sensors configured.

File Config
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Tap "Config" and a menu pops up:

Now tap "Sensors..." and you'll be presented with a list of
sensors that you can flight record. To begin with, tap the

% | Flight

e 4z 4:44 (X

v Display dashboard
Display graphs
Display lap times

Force recording
Ready screen...

| Start

Add beacon {count = 0)
Screen kap

Launch Chart

N

0.0

2o ft

File [Config

% | Flight e 4z 4:49 ok

220EOQEEUE> WEUDUUOOS ww3 i BUwp pSelectsensors o log...

used sensors. Later, you can addother sensors by clicking
on them. Flight will remember the sensors you pick and
will automatically select them each time you restart Flight.

The Standard sensor configuration does not enable lap
and segment timing. You first need to set up beacons
usinl wUT T w"TEUOwWExxOPEEUDOOS
' EEOOU> wUI EUPOOWOEUT UwbOwU
The Standard sensor configuration enables automatic
flight recording based on vehicle speed. The default
configuration causes a flight recording to start when the
vehicle exceeds 20MPH, then stop when the speed drops
below 15 MPH for more than 5 seconds. Flight stores 25
seconds of data (12.5 seconds at 10 Hz)from the time
before the vehicle hits 20 MPH to ensure that you do not
lose data from the launch.

21
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GPS Altiude

GPS Beacon timestamp
iSRS Distance

GPS Fix quality

4] i |

Standard

Clear




Display Dashboard

Tap "OK" and you will return to the main screen This is M
Ol 1T wEITEUOUw?#PUxOEaw#EUT E | oy PEOCT wp DU

Hly Doaumenkl bun 0
Config > Display Dashboard. If the MQZ200 is connected, E
U7 1 wOUOET UwhOwUT T wU x20200 wbHL GU
case) will be counting up. If the MQ200 is not connected, .
PUwpPPOOwWUI EEW?ZUDOI WEOET ¢28 L

Also note the "\ My Documents\ Run" in the upper left )
corner. This is telling you that any flight recordings you :I: ' . ' . ' ' +0 '
log will go in the "\ My Documents" folder on the Pocket
PC, and they will begin with the word "Run".
+0.00 A0
]

& =Zats 5.0 H= 29 -

File Config
This image explains the elements of the dashboard display. e 2 454 X
The larger numbers are the current values of MPH, LatG,
and LongG. The smaller numbers along the right side are e
the maximum values of each over the past 10 seconds. Currert 234 6
LatG and LongG are also plotted as red and blue traces in ]
the background. At the bottom of the screen are the a itz
current satellite count, the average sample rate over the LongG trace —
past 10 seconds, and the altitude above sea level.

Lat3 trare m—

-0.17 -0

Satelite count Sample rate Altitucle
9 sgats 5.0 H= 18 £t

File Config
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Display Graphs

You can also use the usefE OO DT UUEEOIT w? 1 gl S

; i o . 1 | Fli hl: 2 s 449 (X
mode. Tap Config > Display Graphs. Initially, you will Al “x 4
see this screen: 14y Domenbiln 34200

Fight recording trigger [0, 1] ~

3 0

: 0

Hight recording trigger [0, 1] ~

File Config

3OwUT T wUPTT UwoOil w?%0DT T OwUl F
small down-arrow. Tap one and a list of values will
appear:

GPS Altitude ft [-300, 15000]
GPS Altitude m [-100, 5000]
GPS Distance % 1/4 mile

1] i [ [ »

4]

: 0

Flight recording trigger [0, 1] ~

File Config
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You can scroll through the list to select a value to view. In
Ol BUWUEUIT 1T OOwPkIl wi EYI WET OUI
ukYg2wi OUwUT T wUOOx wpUI EAwWYEQ - -
L Y¢owi 60w | wE Ofiditefuliamaiond wauGPS Yehicle speed MPH [0, 150 ~

2 EU1 00D bbfereBeéoli @b to ensure that the gPs 0.0
module is tracking at least four satellites. 0.0 0 0MPH
|

Ew, /' wgy:
Iy oomentn o, = o L Wy
i Donumen 50D 01T WEOU

g Osats

GPS Satellite count [0, 20] v

File Config

Here is an explanation of what you see on the screen. The
"Max" and "Min" numbers are the maximum and

minimum values seenin the last few seconds (either 10 or ) :
20 seconds, depending on the Config > MinMax window GP‘% EﬂEhICIe SDEEd MPH [Dl 150,
ax

Ul 00POT ABww3iiw?” 000 60> wo 0.0M Current SUT Uw?UDIT
BOP2 5 ww? $ OE x bumbewtlied Easically @18 you 0.0 Min MPH
1

if the connection to the MQ200 is operational. As long as
this num ber keeps counting up, you are connected +4— Fed bar graph

1y Dooumentsthn Elapsed time  — qm44i0

There are two bar graphs in this image. The red one is
MPH, and the blue one is Satellite count. The length of
the bar graph corresponds to the current value, with a

range that corresponds to the numbers in brackets. For Current

MPH, the range is 0 to 150 MPH. In this example, the car 9 Mai 9saE
is not moving, so MPH is 0 and the red bar graph has a 9 Min

zero length. The range on satellite count is 0 to 20 |gps Satellite count [D, 2[]] -

satellites. We are currently seeing 10 satellites, which is
half of 20, so the bar graph extends halfway across the
screen.

File Config
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The Config > Display Graphs option actually gives you a total of eight configurable screens for
viewing data in real time. There are eight data views you can watch. There are two bar chart screens,
two stri p chart screens, two X vs. Y screens, and two numeric summary screens.To cycle between
the screens, you use the left/right buttons on the front of your Pocket PC. You can also bring up the
soft keyboard (tap the little keyboard at the bottom) and use the left or right arrows. Here are
examples of the strip chart, X vs. Y, and Numeric Summary screens:

1 | Flight

¢ 10:52 €3 & e 545 €3

[ i

W Doumenon 0203000 W Dosumenkon DB Wy Doament e 00072500
fgS[];atG g[-1, 1] v| MAP p5| [_14?’ 223] . GE;S Satelite cougtsat5 .
-0.46 .0 04 +1: g -|-]_2 . 6p5]_ GPS Seconds past midnight UTC
1 . 2761.25 2771.00052771.500
GPS Yehicle speed
/ 0.0 6. 0MPH 6.1
T e T GPS Distance
0.1 4.2% 1/4 mile 4.5
(3PS Altitude
5690
15.2 12 gMPH2135 5090RPM  +179.0 +a79.3¢t  +180.3
3.9 ' GPS Track made good

[6PS Vehicle speed MPH [0, 150 ~|

CBDZRPM [0x0C] [0,8000] | o.87

350.21° true 359.46

File Config

File Config Log

E|* File Config Log E|*

The two numeric text summary screens (Numeric A and Numeric B). summarize the min, current,
and max values from the other bar graph, strip chart, and X vs. Y graphic screens. Numeric A

you want on the numeric summary screens, you need to set up the previous six screens appropriately.
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Starting a Flight Record ing ¢+ Automatic Flight Recording Trigger

You must trigger a flight recording in order to cause data to be saved to memory. You can cause a

flight recording to trigger automatically based on vehicle speed, which is the easiest method.  Just

ensure thatyOU wil EYT w? %OPT T OwUl EOQUEPOT wOUPT T 1T U> wPOwUT T wOPUU wC
(UwPUWEUUOOEUDPEEOOGawUI O EUI Ewbi 1 OQwa O bhis isBhE Oafialltl | w? 2 UEOE
setting when the software is first installed. 31T 1 w? %O PH B WIwwd EEUI 1 U2 wbpOUOUwi OUwUO
well as autocrossing a drag racing. In the default configuration, it will start record ing when the

vehicle is above 20MPH, and then it will stop when the vehicle speed drops below 15MPH for more

than 5 seconds. Tlis is a good all-purpose setting, because it filters out driving around the paddock

at slow speeds. It works for autocrossing and drag racing because it will still capture 25 seconds(12.5

seconds at 10 Hz)of data before the trigger speed is hit, allowin g you to see your burnout and launch.

Starting a Flight Recording t Screen Tap

The next most common way to start a flight recording is to
UUIT w?2EUI I QCokfig» theh tapuoh B 2 EU T |

=

to check it (we recommend leaving it unchecked when =

using the automatic Flight recording trigger to help g 0

prevent accidental triggering). v Display dashboard .
Display graphs

Display lap times

Li=
:L Add beacon {count = 0} 0 UG
L]

Screen tap

Force recording

Ready screen... =
Start ’0 00
+ .

Launch Chart
7 EOo ft

File [Config

e 4= 4:45 ok

Start Flight Recording

Now, t o manually trigger a flight recording, tap anywhere
in the middle of the screen and this will come up:

3711 WEPT w?2UEUU0wW%ODT T Owii EOU| - | |[Freezef| | . | EOwWUOEUC
i OPT T OwUi EOUEDPOT ww3T 1 w?29i U
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- C
([an)
g C

Tap? 2 OEU U0 wWw%OPT T Uwll EOQUEDOT »
main display screen, only this time you will be recording
data. When recording data, the top line will be colored

I E
red. In the upper left corner you will see the name of the 25 g
temporary file used to hold the data. .
[ ]
To stop the recording, tap the center of the screen
again. After a short delay (during which time Flight is 0
’

flushing its data buffers and closing the flight recording
10,07 &
]

file), you will hear a double beep and the red highlighting
9 =sats 5.0 H= 18 £t

,.'.';‘**:’4:53 » EEQwWEUOuw

of the top line text will go away.

File Config

Starting a Flight Recording ¢ Other Methods

3T T w?2+01T wowwOUET wUI EOQUEDPOT » wOxUPOOWEEUUI UwEwWI 61T 1T Ow
OEUOET wunODPT I OWEOE WP UWE OI UM dathat tetotmeand)uSinbEFQree Réxbrding B ® U w% O B
except in special circumstances.

Changing the Default Filename Prefix
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this, for example to give a different name to flight
recordings taken on different days or at different tracks. Save As
Inordertodo UT PUOWET OUT w? %O wi w

the main menu. Enter a new filename prefix. Marne: |Detr|:|it MRDD HHRMR |

g OUWEEOWUU] woi | wOx] EPEOWEOE Foider:  [None Y 2 wpOw

the filename prefix. Flight will replace these codes with ..., |Ma}{QData log files v|

the month, day, hour, and minute, respectively. For

I REOxOI Ow ?2#1 0UOPOwW , , ## w ' ' location:  [Main memary »| 1w

filenames with the month, day, hour, and minute in the

filename. This is very convenient for determining which SEIE Cancel

flight rec_ording corresponds _to Which run or session. 231]2|3]4]5]6]7]8[0]0]- =]+

When using MMDD/HHMM, Flight will not use the three - Tab[a[wle[r[t[y[ulilo[p[[[]

digit numeric suffix. caPla|s[d{flaln|ilk[1];]"]
shift] z[x [c[v[b[n]m[.[.[/]+

By specifying a different fol ET Uw O0T 1 Uw (Ctlai]" [\] [+t ][]~

#OEUOI OUU2 OwaOUWEEOwWT EYI w%“awUEYi w U

another location, such as a removable Storage Card.

Mulitple Driver Support

- .:'| Flight

3TT wOl OUwoOxUPOOW?%DOI wo w2l
further modify the filenames used for flight rec ordings in
order to better organize the data you collect from multiple

drivers. Enter driver names separated by semicolons as o
shown here: Driver list:  |Jack;Kay |

Ernter driver narnes separated by '
Filenarne is <prefis= <drivers < # = .mod
Clear field to disable driver list

123(1[2[3]4|5]6|7][g[o|0]-[=]w
Tabja|wle|r[t[y[ulifo[p|[]]
CaPla[s[d[f[alh]jlk[1]:["]
shift| z !
Ctl| i -

You must switch manually between drivers. To do this,

‘s | Flight .
My Domen By Defoilladk DUIDNGN)

GPS Yehicle speed MPH [0, 150 ~
0.9

’ 0.5MPH

/"B ww3T 1




name of the current driver will be shown in grey in the background of the main screen, like this:

UUDOT wUT T wi REOXxOT woOil w?2#1 UUOPU» wi OUwWUT T wi pOI OEOT wx Ul i
driver list, and with manually switching drivers between r uns, then your data files will be named:

DetroitJack000.mqd
DetroitKkay000.mqd
DetroitJack001.mqd
DetroitKkay001.mqd

If you have multiple drivers driving multiple courses (as in a ProSolo event), you can also enter, for
I REOXx Ol Ow?) EEO+ 111 W@ ERWD 1 100) HEEG®UWI OUVUWEUDYIT UwODPUUS

Preopened Flight Recording File

Flight by default will preopen a flight recording file. While Flight is running,i | wa O U0 woOO0O0OwP OwUI |
#OEUOI OUU» wEDUI E0OUaAOwWwabUwhkPPOOWUI T WEwWI OPTT OwUI EQUED

renamed when the flight recor ding is stopped. If a flight recording is never started, this file goes
away when you exit from Flight. If Flight is abnormally terminated (e.g. by a system reset or some
error), this temporary file will not be deleted automatically. You can delete it m anually; however, if it
contains important data, you may want to send it to MaxQData for recovery.

The Preopened Flight Recording File and Pit Stops

Some users save their flight recordings to a storage card so that the card can be swapped during a pit
stop in order to analyze data just collected. This is typical in an endurance event. The preopened
flight recording file is a problem in this case, because the preopened file resides on the storage card.
Removing the storage card while there is a preopenedfile on it can cause Flight to lock up.

If you need to swap cards during a pit stop (while Flight is running), follow these recommendations:

First, enable the automatic Flight Recording Trigger to both start and stop the flight recording
automatically,. EnUUUT wOT EOwOT 1 w?2200xw2x11 E> wEQCEwW?. I 1 w#l OEa~» w
closed before the car stops in the pit. For example, if the pit speed limit is 35MPH and the slowest

POUOEWET wkwUl EOOEVSww( Tl waOUwbl Ul wOOWET OOUT wty, /" wio
POUOEOZUWEI T POWUOWEOOUT wUOUPOWUT I WEEUWPUwxUOOPOT wbdU
of Off Delay is 0), the flight recording might still be active when the storage card is removed. A good

choiET wi OUw?20EUVUC0w2x11 E> MPBIOwWUT PUWEEUT whOUOE WEIT wKKkK

21 EOCEOwW UOUUOwWOI T wUT T w?2. xI OWEIT OUIl wOUPTTIT U>wOxUDPOOW
PSettings >Advanced... When this box is unchecked, Flight will no longer preopen a new flight
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recording immediately after closing an old one. Instead, it will only open a new flight recording
when triggered.

With this setup, Flight will stay running when the car is stopped but will  not be recording data and
will have no open file. Then you can eject the Storage Card and insert a second Storage Cardvithout
problems.

Timeslips

611 OWLIEEPOT w3axl whbUwUIl OwOOwW#UET W1EE]l wepPOw2i1 UUxAOwOT 1 w
menu. When enabled, a ¥ mile timeslip will be automatically generated at the end of your run.

Launch Chart at End of Run

611 OWLIEEPOT w3axl wbUwUI OwUOwWUOOI Ul b dftien @il bel repladéd EOw# UET w:
PPDUT w?+EUOET w" T EUU- &ed Qlfait willbe Budehed atihe énd af Polruuin énd the
flight recording y ou just collected will be displayed, allowing for immediate access to your data.

Display Report

The 7 #DUx OEa WkIUPOOUPWDw U1 T w?" OO0 BT » w Ol OUWEI I'T EOV0wwWi | w? 3
OxUPOOUBS ww( I wie unbhecked Eharuafter ger@tating the timeslip or loading the last flight

recording in Chart, you will automatically re turned to Flight after a few seconds. But if checked, then

the timeslip or Chart will remain in t he foreground. Flight, however, is still running in the

background while the Timeslip or Chart is displayed. You can continue to record data assuming you

have the Flight Recording Trigger enabled.

Course Walk Beacons

A0ET UwUT T w?2" 601 BT 2 wGid Bedaora. Oliseutisbadid wdlkidtie course to add

beacons to the flight recording during the course walk. There are two main reasons for this feature: 1)

to mark individual cones on an autocross course so you can see orange cone marks when you load

flight recordings into Chart, and 2) to mark the finish line and other desirable beacon locations

around the course. Most MQ200 users will not be able to walk the course while carrying the MQ200.

This feature is primarily for MQGPS users. See the MQGPS4A Ul Uz Uw, EQUEOwi OUwoOOUl wbdi O
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Using Chart

Chart is the app you use to review flight recordings that have been generated by Flight. Chart lets

you load several files at once and view them either
individually or two at a time, overlaid.

This secion uses screenshots primarily from Chart
running on a Pocket PC. You can also run Chart on a
desktop or laptop PC. The functionality is the same, with
just a few minor differences in the user interface which

< 10:44 [X

will be discussed later.

The data shown hereD UwUT | wi DOI w?, PUE
downloadable from the MaxQData website. You can
follow along with the examples by transferring it to your

Pocket PC or using it on your PC.

[« T » (o]0

(=[] +-20s [

[ |
Run Chart. You do not need to have Flight running. You [
will see this screen. To ensure consistency with this %
I BEOx Ol OwaOUwUi OUOEwWUEx w? %bp;

L]

UUUI wUl EUw®1 OAE__E‘Lu~l.ﬂ EcE,Icha,m:L]eDiUw File Chart Map g-g
?P1OEEWUEEI 2 OQwUl I Ow? %bOl ws w eeor

Uw
62 WEBE U
—OEwWUi U0

make the change take effect.

-Obw UExw ?%DbOH&w wuE GBE EBGI OI
2, DUET Yy Y yroeGmadkmap wilioe displayed in the
plot area of the screen. ( Ow 0T PUwYDI buwp?
North is always at the top of the screen.

f.’ Chart

§

4z 10:49 [X

D

L/h\

[na baacon] [no baacon]

[=][+] +-20s [ttA=0001s )« ] » J[4]»
) Mich00 mad | [E) Mitchiii.mad

[\ A n.000s oA 01.000=
E Selact,., E Selact,.,
] Select,,  [od Selet,,,
Ty‘ Select,., T;:

File Chart Map g-g
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On a PC, it will look like this:

oz Chart [=llE =
File Chart Map g-g
A) Mitch000.mqd |
0.000s
Select
Select
Select
[no beacon]
+|+20s « |y a0 P
tA=0.0015
B) Mitch000.mqgd \

0.000s :I;

Select...
Select...

Select...

I " I
- |Ehar.l: - 7||| < 11:03 ok

Select pararneter to view, .,

Flight recarding trigger [0, 1]
GPS Alkitude ft [-300, 15000]
GPS Altitude m [-100, 5000]
(5PS Beacon timestamp s
(3PS Digtance % 1/4 mile
PS5 Distance Ft
4] i [ [»

Mk

4]

Raw - o - Smooth

DK

Cancel
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EQEWUExwW?. *20ww- ObpwadUwii Ow
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4 » | Chart peet

A

D

T < 11:05 [x [ Owui O

L/h\

[na beacan] [no beacon]

(=[] +-20s [etA=0m0i: | 4« T » J[4]»
) PAEchO00 g d | [EJ Mitchii,mqd

[ 0.000s [y 0000
[\A narMPH [ Selet,,,
Té Select.., ? Select..,
t; Select.., Tf Select..,

File Chart Map g-g

User Interface

This is a good time to describe the user interface. Here we have expanded the

screenshot and

numbered the various areas of the screen you need to learn about:

e

il <

4

£11:05 [X

TN

(11)
Q) —
[no beacon] a2) [mo beacan]
-] 200 [etA=0001s00][ 4 Jer ][ 4 ]o»

A4 tchon.mad (4)

Bl Mitchonn.magd

[ ) 0.000s [
V@ @ 0OMPH [
E Select,., E
33 Q Select,., M

0,000z
Select,,,
Select,,,
Selact,,,

File Chart Map g-g




In order to get the most out of the small screen on a Pocket PC, we made the display elements

respond to screen taps in order to access related functionality. You are encouraged to try these out to

learn how to access all of the features of the software.

371 w/ OEOI Uw/ " wUEOI UWEEYEOQUET 1 woOi wOT T w?PUExWwEOEwWI OOEL wi I
ECEwi OOE> wOl EOUwWUOwWI OOEwWUT 1 wUUaOUUWEOPOwWI OUWEWEOUXxOI1 w
around the tap point, and then something happens, either a menu pops up or a value underneath the

stylus changes. On a desktop or laptop PC, you would use a right button click to do the same thing.

2?2 w UwaObOUwRUUOwOl EUODI & Dnedd Ehat albv yaw t iseett fadmeallisbd wWE UD OT U wl
sensor values to view. The current value is displayed here.
Tap and hold on this area to bring up a context menu as

shown in this screenshot. On a PC, you would right -click
to get the menu.

,ir.\." Chart

GPS ¥ehicle speed
MPH [0, 150]

The top line of the menu indicates the sensor value that is
being displayed. The next line shows the range, in this

case 0 to 150 MPH. That meas that the bottom of the plot
areais 0 MPH and the top is 150 MPH.

You can set two marker positions specifically for this data Set Marker 0

trace using the Set Marker 0 and Set Marker 1 menu Set Marker 1

options. This is used for calculating minimum, maximum, o 222" Show Markers
) ! ! (=[] +-20s [-rA=] =

and average values over a given time period, or for [& Thootmad

calculating time deltas. You would do this by scrolling [+ .00
through the data to the first time position (e.g. the entry to %: EJZ?
a particular corner), setting marker 0, then scrolling to the = Calect

second time position (e.g. the exit of that corner) and
setting marker 1. Finally, when you bring up this context
menu after setting the two markers, you pull up th is menu again to read the values. The maximum,

average, and minimum values for that sensor reading over the time between the two markers will be

POwWUT T w?2ZOERE? QOW?CZEYT ¢2 OWEQEW?2ZO0PO¢» wxOUPUPOOUBwWwwW3T 1 u
PCAY ¢ YO0 0w EYPHW?2 @BUI wUUI Ewi OUWEEOEUOEUDOT wUDOI wkE
Pl DEIl wpDPOOwWEI wEPUEUUUI EWOEUI UBww?) UOxwUOw, EUOI U? WEOOOD
marker point.

File Chart Map g-

2@l A2 w3T DPUwWPUwWUT T w, /' wEE @isar VdlLE el enaBlé€d @adlier) Mofe@atR 8T wUOOwUT 1 u
color coded to match the numeric value. In this example, you can see that the car is initially stopped,
and then after about 13 seconds the vehicle starts moving and the MPH trace rises.

? ot A2 w31 D tumsEdn larfl OfEtAeRcorresponding data trace. This is useful when you get so
OEQAwWEEUVUEWUOUEE] UwOOwWUT 1T wUEUT 1 OwlOT E0wabOUwWEEOz Owl EUPOaA WO
to unclutter the screen.
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many files, but you can only view two files at once. You select the files you want to view by tapping

OOwl PUT T UwWUOT T w? 2 w-ODWERE 17wl i RO Wil Uil oY EQWIVWBEE Ul useE OOOUWE
EOUPUT wEOOOUUOwWPT POI w?! > wUPET wi DO UwlUI wUl EEDUT WEOOO
?2 2WEOEwW?! 2 wUPETI UOwbi PET wPUwPT E0wadUwlOl 1 EwOOWEOwWDOwC
data file.

Tapping on this field brings up a screen that lets you choose which of the loaded files you want to
view.

2k A2 w3T PUwPUwWUT T wEUUUT OU0wi OT wODPOT w?2U» wi OUVwWOT T w? 2w
the data forward in time, you drag the plot area to the left of the screen with your stylus (or with
your mouse on a PC). To scroll backward, you drag the plot area to the right.

UOEOOWEUUOBAREBUUUOOU W? o

26K2 w3 T DUWE T 10RuEOER O Il EOWOOEOUwWUT 1 wEEUEWUUEET Uwi O0wUO
allowingyouto scroll UT T w?! 2 wi DO with {hristylds O Ehis @& Wi<dfal for comparing laps.

3T T ww!i POl WEOUOWT EVUWEWOOEQWET 1 EOQE GO @OV i Eillu & Pw B ki
independently.

P2 w3 PUwPUwUT T wUPOT WUEEOT wi OUwUT T wEEUEWUUEET U6 wuw(
twenty seconds. That means that the right edge of the plot area is twenty seconds in the future, and

the left edl 1 wPUwUP] OUawUlI EOOEVUwPOwWUT T wxEUUBww3T 1 wOPEEOI 1
E1 UDI1 OE whickaarPeEponds to the numeric values.
SOwWET EOT 1T wUT T wUPOI wUEEBD OWd
the left. Thisis how you zoom in or out on the data t races.
Here we have zoomed out to + 1000 seconds:

To switch to plot -by-distance mode, you tap and hold (or
right click) on this field. In plot -by-distance mode, both
data files scroll the same distance, keeping them aligned
according to track position. You will then see (for
I REOx OH WY+ D O U Uyl (B2 ESundsi T ubPUHu O 1
edge of the plot area is 500 feet ahead and the left edge is
KYYwill OwEITPORUEIUUQO e

dist li in thi d [no beacon] [no beacon]
istance scaling in this mode. [F][F] +-1000:  [(tA=0001= [ 4 | ¢ |[4]*
51 [tchon0 mad | [EX ¥itchind.mod
To switch back to plot-by-time mode, tap and hold again [+ 0.0005  [od 0.000s
on this field. [ 0.0MPH [ Sda.
= Select... [ Salect...
. Select., [

File Chart Map g-g
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time scale (orthe distance scale).

2% >? w31 1T WUOEOOWEUUOP WE UUUOGOGU w U-Bundedt® of thé timauscald(@ thd® Owb OE UIT Ol
distance scale).

PPABT PUwPUwWUIT T wUBOI wEI WEPUxOEadww UwWEI UEUPEI EwOEUI
ECEwWOT T w?! 2wi POT ww3l I Il WE]l OUEWET UPT 1T Ow?2U>? wepUT 1 WEU
UT OpOwi T Ul ww3-0wdpddadwilE®addwUi pUwi bl OES

1142 w3 T 1 WEDT wUIl Ew? H? wUPT OwPUwkT T Ul wOT T wWEEUWPDUWEOwWUT 1T wE
will see the car move around the track.

21282 w3 T 1T wi Ul awEORwkT 1axPwE EOIOE EWww? ¢ o EE HE@EGuE OUOUIT Uwi E
timestamp of the most recent beacon before the current car position, if any. Also, if you tap and hold

or right -click on this box, you will get the beacon context menu. Please read the section onsetting up
beacons for more information.

Viewing Data ¢ Simple Corner Analysis

Here we will wa |k through the steps to determine the following values in Turn 1:

1 Top speed before the turn
1 Entry and exit speed
1 Elapsed time from entry to exit
1 Mid -corner average and peak lateral acceleration
Turn 1 is shown in this screenshot. f.r Chart

Step vow 3 Exw U1 1 w E el LOE2u WO G UE
Vehicle speed MPH [0, 150p 6

201 xwl 6 w3 Ex w07 Ted EW EIww 03 1E@iu P \
[l Owl ¢~ 8 UT iy

Step 3: Drag the plot area to he left to start the car moving
EUOUOEwWUT | wOUEEOQOS ww6el weddz U Turn 1 ‘T Uawi pUuUC
that the car enters Turn 1, because it is only just leaving

. . . [mo beacon] [ma beacon]
the pits gnd is not up to speed. So continue to advance the B =t I EA
data until the car goes all the way around the track and [& Michootmad | [EJMitchoon.mgd
comes back onto the front straightaway. [ 0,000 [ 0.0005
= Select... 1] Select...
] ] Salact,,,  [od Salact,,,
Step 4: Look at the blue MPH trace and find the peak = Select... [

MPH. Drag the data traces so that the MPH peak is under
the vertical crosshair.

e
w
(]
=
=1}
=
=
4
=]
=
e
I=]
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At this point, your screen should look like this:

You can read dof the top speed directly, which is 120.2
MPH.

To determine the entry speed for Turn 1, we first need to
figure out where the corner begins. We will say that the
corner begins when the car turns in and the lateral
acceleration builds. In this case, the @r is entering a left-
hand turn and the lateral acceleration will go negative.
You can see this in the green trace just a few seconds to

. . . [na beacan] [no beacon]
the right of thg vertical c_rossha|r. Sq, dr_ag the data trages Tl +20:  [EemEs | < [ <>
to the left until the vertical crosshair is over the point [&TAhoormad | [E] Mitchoid.mad
where LatG starts to go steeply negative (e.g. where LatG [ 1465665 [W 146 SBEs
goes below-0.10 g). v 120:2MPH e Select..
[+ 0BG [ Select...
T\o“ Celect,,, T\o“

File Chart Map g-g

Here is the new screenshot. The data is aligned to the f.r Chart
corner entry, signified by the first point where the LatG
trace goes below-0.10 g (it is-0.14 g in this image). You
can read off the corner entry speed, which is 84.9 MPH.

Now we will set several markers:

'f*&bﬁ -
1 tap Chart > Set tA U

9 UExw EOQEwW T OOEw OOw ?WKA3N, 21
, EUOT UDwy-»
f UExwWEOEwWiyOOUKLOQEDE wUI Ol

[na baacon] [no baacon]

[= 1] +-20s [tA=151831 | 4 [ » [[4 ]
&) Mitch000,mgqd | [EXMitchind mqd

[+ 151830 [ 151,830z
[ g43MPH [ Select...
[ 0ddg [ Selact..,
. Select, [

File Chart Map g-g
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Next, we will scroll forward in t he data until we find the

corner exit. We will define the corner exit as the point

where LatG comes back above-0.10 g. Here is the new
screenshot.

Note the vertical green line in the left half of the plot area.
3T PUWODOT wPUwWUT T w? Ud a theddroed
entry point. You can read the elapsed time through the

EOUOI Uwpki T GO wpOwpi BEUwP OwA &

can also read the corner exit speed, which is 88.6 MPH

-OPOWUEXxWEOEWT OOEWODOW? WwWb t
hu? 6 ww# Olwwil § BuWEIO-» 6

After setting marker 0 and marker 1 for a given sensor
value, you can get min/max/average information by doing

another tap-and-hold (or right click) on the value. For

example, if we tap-and-hold on the MPH value, we get
this display wh ere we can read off these values. Through
Turn 1, our maximum speed was 89.1 MPH, our
minimum speed was 69.6 MPH, and our average speed
was 77.6 MPH.

Similarly, we find that our maximum LatG was -1.21g, our
minimum LatG was -0.06g, and our average LatG tlrough
the turn was -0.76g.

Data Smoothing

data analysis difficult and misleading. It would be wrong, for example, to conclude that your car has
amazing cornering potential if you see a 1.5¢g spike on a corner where it otherwise only averages 1.0g.
3T EQwUxDOT whbUwU ®dbight hdve vesiiifedifion hitiirg b Be®rp, on from a GPS signal

&

VoS,

(e
u
™3
[na beacan] [no beacon]
(=[] +-20s [eta=Faoars [« T v [«
A1 Micchi00.mad | [E2 Mitchnd.mad
[ 158927 [ud 158 9275
[\A gaerMPH [ Selet,,,
3 -0.0Fqg ? Select..,
t; Celect,., Tf

File Chart Map g-g

GPS ¥Yehicle speed
MPH [0, 1507

G

[na beacan]

(=[] +-20s B

) EChO00 rrgd

15
i

<

=

t0-t1 max= 89.1MPH
tD-t1 avg= 77.6MPH
t0-t1 min= 69.6MPH

Set Marker O
Set Marker 1

v Show Markers
Jump to Marker 0
Jump to Marker 1

ml-m0 = +7.097s
m0-t& = +0.000 s

File Chart Map

ml-th = +7.097 s

glitch, or from something bumping the accelerometer, or for any number of other reasons.
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By default, Chart smooths the data in the graphs § V)| x 1:28
somewhat to reduce noise and make the graphs less _
misleading. You can control the amount of smoothing on ~ SElECt parameter to view...

each data trace. When you select a data trace, you are |=PS Lap count -
presented with a parameter selection screen. On this  [aPS Lap time m:s

screen (as shown here), there is a slider for controlling the ~ [&P= Lap time s
GPSLatG g [-1, 1]
3PS LatGg g[-10, 10]
GPS LatG g [-2, 2]

smoothing of the data. Moving the slider all the way to
Ol T w?21EP2 wuxOUPUDPOOWEDUEEOI
2200007 »w UOOO0T Uw BOw O @éaultE [ -
setting, in the middle, has proven to be a good all-around
setting. The smoothing factor is separate for each data

trace plotted. Raw Smooth

The data in the previous examples was all shown using OK
the middle setting. Take a look at how the LatG (green)
data trace varies from the Raw setting to the Smooth
setting:

Cancel

+ ¥ Ax 137 (X

i &

ﬁ g
\ N
™ Raw Smooth

[me beacon) [r beacon) [mo beacon) [ma beacon]
[Z]FF] +-=20= [tA=F0a7=s J 4 T v J[4]» [=][] +-20= [ttA=r0dfs [ 4« | » J[4 ]
&) FAEchann, maod | [EJ MitchOnd.mod ) Titchinn magd | [EX Mitchind.mod
[ 155927 [wd 158,927 [+ 155,927 [ 1569275
[ SEEMPH [ Select.., [ BEEMPH [ Select..,
[\ 0063 [ Salact,., [+ 2y [ Salact,,,
. Select... [ Select... .. Select... [ Salact...
File Chart Map g-g File Chart Map g-g

Raw Smooth
You can see the minue instantaneous variations all along ti 1 w+ EU&WUOUEE]l wDOwUi 1 w?1EP

UGEOOwi OUEUUEUDPOOUWEUI wlhi Eyowcdn séd thatthéseuflugtuBtions are goRe2 OO O UT -
but the excessive smoothing erased evidence of a midcorner correction right where the arrow is

pointing. Still, this amount of smoothing is sometimes helpful. Notice that in the right half of the

plot, where LatG goesto about +1.0 g(corresponding to the right -hand Turn 2), smoothing makes it

immediately clear that the driver gradually increased his lateral acceleration through the turn, as if

feeling for the limit. This isO1 UUWOEYDOU U wb Oeutvthdnaiel Eb 2 wx OOV WE U
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Landscape Mode User Interface

Pocket PCs based on Windows Mobile 5.0 o | 4% 2:19 I
and later are able to rotate the screen into
either portrait or landscape mode. Here is
an example of landscape mode:

i

In landscape mode, in order for the numeric

values to still be readable, it is necessary t0 [ng beacen) [no beacon]
maintain the font height of the numeric [S]f]+-20: [LA=T097 | L4 [ » J[4]0
values and squeeze the plot area LAIMich000mqd | |BACIER000Te
i [ 158.927s [ 1589275
Unfortunately, this makes the trackmap i BEMPH ] Salact,..
much smaller and the data traces shorter. [ 0069 [w] Select...
. Select.. [

File Chart Map g-g

mn

You can turn off the bottom three lines (the : : o T Ax 224 (X
ones containing the numeric data values) by o i
UGET 1 EOPOT w?" T EVUV WG w2

the display will look like this: m

This makes the trackmap and data traces '
easier to view. The feature also works in 3
portrait mode and can be useful when the
track is tall North -South and skinny East-

[mo beacon) [ma beacon]

West. This feature is not enabled (and is not 420, (A= 07 | ERENEIL
necessary) on the PC version of Chart. A1 Mitchion.mad | [EY Mitchinn.rmgd
[l 156.927s [w 1569275

File Chart Map g-g

Using GPS Beacons

beacons. They can also be set up taive you real-time lap and segment times while driving. They

are far more convenient than optical beacons. It is expensive and time consuming to set up three or

four optical beacons around a typical racetrack, whereas you can set up ten GPS beaconwith just a

few screen taps.

P&/ 2w! 1 EEOOVUWEUTI wEOUOwWUUT Ewi OUWOEUODPOT wEOGOT UWEUUDPOT wE w
later in this chapter.)

The accuracy of GPS beacon lap timing is about as good as a handheld stopwatch, or better (typically
down to a few hundredths of a second).
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You place beacons bystarting with at least one full lap of data , which you load into Chart, then you

scroll through the data until the car is at the position on the track where you want a beacon, then you

mark that positon PPUT wil DUT T UwUT |l w? EEWEI EEOO?> wOUwW? EEWEI EEC
shortly. You do not need to download a trackmap from anywhere, since you make your own

trackmaps. You can place up to ten beacons. The course can be opeanded or closed. You canuse a

flight recording generated by driving or by walking the course.

There are a few rules of thumb for successfulGPSbeacon placement:

In general, try to place beacons on straightaways shortly before the braking zone. This is not always
practical, but it gives the most consistent results.

Do not place too many beacons. GPS leacons are not a reliable way to measure elapsed time over

short distances (use the time markers explained earlier). Also, it is hard to analyze data when

segments are short. PlE] wa OUUWEI EEOOVUwU0OwT 1 OwUI T w?2EDPT wxDEUUUI
naturally break down into one fast and two slow sections, or two fast and two slow sections. That

should be your guide for beacon placement.

Avoid placing beacons where the track folds back on itself tightly . You might get erroneous triggers
if the track folds back too close to a beacon position.

GPS beacons work by remembering the Latitude and Longitude of the beacon position and the

direction the car was traveling, then finding the point where the car comes back closest to that
position and is still heading in the same general direction. If the car is too far away, the beacon will

be ignored. However, the software makes generous assumptions about track width, so you do not

have to worry about triggering a beacon if you happen to be way off line as you pass it.

Technical note: When adding a beacon manually to a flight recording, the beacon is actually marked
by the time of the current sample, therefore segment times for this file will b e multiples of the base
sample frequency (e.g. 0.200 second for 5 Hz sampling). This does not mean that the segment times
are only accurate to the nearest 0.200 second. The segment time is exact. In effect, it means that the
beacon position you requested is adjusted slightly so that the segment time is precisely a multiple of
0.200. When exporting the beacon to a file, the beacon Latitude and Longitude are taken from this
sample and placed in the beacon file. When this beacon is imported into a new file, the
Latitude/Longitude samples will be slightly different from the Latitude/Longitude samples as
recorded for the first file. So the beacon times are interpolated based on the closest that the car comes
to the original beacon Latitude/Longitude, in orde r to preserve 0.001 second precision. This is why
the segment times for the new file are not multiples of 0.200.

Example ¢ Placing Beacons

Now we will walk through the procedure for placing beacons. Take another look at the trackmap we
have been using. The track naturally breaks down into slow and fast sections:
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% Chart == EEE =
File Chart Map g-g
A) Mitch000.mqd |
v 0.000s
g Select...
¥ Select...
lect...
E =elac Slow
[no beacon]
-] #|+20s | x| A P
t-ta&=0.001s
B) Mitch000.mqd | Fast
0.000s
R,
Select... \\“‘*«
Select...
[no beacon]

O T w?i EV02 wUI EUDPOOS wwb | wPdket®a kisiOnofudhait butlydd an GodHg wi UOOwUT |
exact same process on &C.

Start by moving back to the beginning of the run (use

2"TEU0wsw OBOOwlddaUAEWW! UD
speed data trace. You see here that we are staring with
the car just about to come out of the paddock onto pit lane:

Just to emphasize, you do not place beacons by tapping on P \
the trackmap where you want the beacon to be placed. Ty
This is imprecise. Instead, you must move the data until

OT T w?H? wUAOEOOWPUWEUWUOT T wdo EOVUwWEWEIT E
then add a beawn at that point.

L . . . [na baacon] [no baacon]
Drag the data forward in time (slide it to the left with your T+ [ < [ 4

stylus or mouse). Continue until the car is on its first hot [y Mitchooa.mgd [ [B) Michooo mad
lap. This makes it easier to see braking points and place [ 0.000s [ 0000
beacons relative to them. The lap times on warmup laps ”f;‘;}“ -] ge:ec:---
are unimportant. % Selelct.ﬁ % elect...

File Chart Map g-g
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In this example, you can see the driver is up to speed by

the time he comes around for his first full lap (notice that

the car in this screenshot is on the front straight, not pit

OEOI Abww6i zUI wi OPOT wOOwxMMEOwUwl whKt §YYYUWEUwWUT I wOOE
the first beacon, because it is shortly before the braking

zone going into Turn 1.

Adding Beacons

To place a beacon, youtap-and-hold (or right click) on the
| DIl OEwPI PET wUI BEU#D@OOwDGwEOOd?® » WwUDEI

this example. You will see the beacon contextmenu pop
up as in this screenshot.

You have two options:

1. 7 EEwWE]I EEOO?» ww3T PUwxOEETI UWEwWUDOT Ol wel EEOOWEUwWUT b

count.

? EEWEI EEOOw! EET WwOEx?2 ww3l PUwxOEEI UwEI EEOOUwWOOW
every successive lap staring at the current file

time (but not earlier). It also increments the

3axPDEEOOaAOw aOUw POUOGEW UUT w? EEw EI EEOOwW 1 EET w OEx 2 8 wi
"OPT YT UOwadbUwoODPT T U ufdd pkcialized Firfing ot iEyBWdde adding in a missing

beacon.
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