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* 14 Years in the Data Acquisition Business, 20 years of Club Racing Experience
* One on One Data Acquisition Coaching at the Track or Over the Web
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Math Channel Definitions

|distance base time 0:05.331  dist 633.9 feet] Math channels n
[Wooe  Aias [>064 [[®GPS Gsum 0.78]
1.80
o General 1-DriverA-Toyo 2 - DriverB-Toyo
140 Channel parameters Formule construction
Delete Insert oPs G .
120 Name: _Gsum Constants: Symbals & operators
KM ZMI +
1.00 f\ GPS Inv "LonG Unit of measure: l:l KM2MI ~ .
080 // GPS_CornerR. Full scale: H?ﬁ ;
GPS_Curvature
o8 \ / \ GPS_Brake_Speed Zero scale: D KMH2MS. v ||
040 AIM_Gear ) . 10 > .
\ Sampling rate: Name: KM2MI g
a .
J : a
0.00 v e Filter: - Value: 0.621371 ]
1000 1200 1400 1600 1300 2000 221 Decimal figures: 2 ~ Functions:
New Delete sqrt A
. exp
I want to use it as a speed channel
[ ) 4 5:: ifi 9 Identifiers: log
GPS Gsum Use it as speed reference (if inserted) Internal Battery ~ In_
— RPM sin
InlineAcc 1':;2
Lateralacc )
TethOOk FormU|a: VerticalAcc asin
RollRate acos
5 5 add = PitchRate :bh;”
— YawRate i
Gsum = Glong + Giat P GPS_Speed _d?g“
GPS_Msat w||inEa ¥
Empty
Formula
. . sgri((GP5_LonAcc™2) HGPS_Latacc~2))
AIM Formula Using GPS variables: Tmport set
Export set
sqrt((GPS_LonAcc”2)+(GPS_LatAccA2))
Default AIM set
Cancel
Test channel
Green = Math Formula, Blue = Measured Value, Red = Constant

Braking Analysis

GPS_Gsum Math Channel




Math Channel Definitions

1.80

distance base

time 0:05.331

dist 633 9 ffeet]

W02

Ao

[>4165 |#Gprs Inv_LonG

0.0

1.60

140

1.20

1.00

0.80
0.60

040

A

1/a

\

0.00

N

1000

1200

1400

1600

1800 2000

GPS_Inv_LonG

Textbook formula:

Inv Glong = - Glong

AIM formula using GPS variables:

-GPS_LonAcc

Green = math formula, Blue = measured value, Red = constant

Math channels

General 1-DriverA-Toyo 2 - DriverB-Toyo
Channel parameters Formule construction
Delete Insert Name: GPS_Inv_LonG Constants: Symbals & operators
GRS _Gsum Unit of measure:
GPS Inv LonG
GPS_CornerR. Full scale:
GPS_Curvature
GPS_Brake_Speed Zero scale: ]
AIM_Gear Sampling rate: 10 ~
! )
Filter: 0 ~ — 0.631371
Decimal figures: 2 ~ Functions
Mew Delete sqrt "
[]1 want to use it as a speed channel Identf Elg:l
) e . entifiers:
Use it as speed reference (if inserted) Internal Battery N Iq
REM sin
InlineAc: c;s
Lateralfcc n
VerticalAcc asin
RolRate acos
dd PitchRate abt"”
Add > YawRate Ze:iv
GPS_Speed h
<<= Paste GPS_Pisat - :TEEQ_‘,“H o
Empty
Farmula
-GP5_LonAcc
Import set
Export set
Default AIM set
Cancel
Test channel
Braking Analysis

GPS_Inv_LonG Math Channel




Math Channel Definitions

|digtance base time 0:08.240  dist 888 4 fest]

[W-136 000 |[®GPS_Brake_Speed  0.00)

020 ]
|

-0.60

-0.80

-1.00
1.20

|
I
|
B |
-1.40 U

-1.60

unit

-2.00

G PS_Bra ke_Speed (or Braking Aggressiveness)
Textbook formula:
d(Long()
d(time)
= Derivative of
LongG over Time

Brake Speed =

AIM formula using GPS variables,
& only when LongG is less than -0.15:

IF(LT(GPS_LonAcc,-0.15),deriv(GPS_LonAcc),0)

Green = math formula, Blue = measured value, Red = constant

JAath channels

General 1-DriverA-Toyo 2 - DriverB-Tayo

Channel parameters

Delete Insert

Formule construction

Name: . || GPS_Brake_Speed Constants: Symbaols & operators
GPS_Gsum : i KMIML AT
GPS_CornerR, Full scale: ICI MMIIN
GPS_Curvature MI2KM /
= Zero scale: KMH2M5 w | |"
AIM_Gear ) +
Sampling rate: 10 < Name KM2MI }'E
Filter: 0 ~ Vel 0.621371
Dedimal figures: 2 w Functions:
New Delete sqrt s
[J1 want to use it as a speed channel Identif E:;l:l
) . . entifiers:
Use it as speed reference (if inserted) Internal Battery - In_
RPM =in
TnlineAcc cos
LateralAcc E'_-'
Verticalacc asin
RollRate ag’s
v PitchRate ab n
A £ YawRate ze:iv
GPS_Speed h
S e GPS_Nsat v ||nteg v
Empty
Formula
IF{LT{GPS_LonAcc,-0. 15),deriv{GPS_LonAcc),0)
Import set
Export set
Default AIM set
Cancel
Test channel
oK
Braking Analysis

GPS_Brake_Speed Math Channel




GPS Inv_LonG vs Brake Pressure

|distance base time 0:50.690  dist 6103.5 feet] |distance base lime 047.808 _dist 5719.3 ffeet]
1200 --J’Eake_Fmssue :1“"1 |QEake_F : {13_
190 I GRS Long 048 1904 1200 [@inv_GPS_Long 002
11504
1809 41004 1804
11003
1707 1050 1704
oy 1050 3
160 4 - 1809 10004
1.50 e 1509  g5p 4
1.40 =
! 850 1404 9pp 4
1.30 E E
800 3 /-' \’ 1.30 850
1204 7504 1204 800
1104 7003 1104 70
1009 57 o] ™04
600 E
0.90 4 om0y 0
550 5004
080 g9 L
0704 450 E
= \,, / \ 070 5o
0.60 350’ 0609 4504
050 E 0504 E
0] 7 i -
: 250 040 3504
0304 g0 0a04 300
0204 150 0204 250
Unt {  psi J \ wmd P
000] 50 ! ' I 000] 150 . | | |
5600 5700 5800 5300 6000 6100 6200 6300 5500 5700 5200 5500 5000 5100 £200 5300

Driver A: on Hoosiers, 126mph at Braking Initiation

Better Modulation Control

Driver B: on Toyo RR, 111mph at Braking Initiation
Lots of Hunting for the Limit

Brake Analysis

Brake Pressure Substitute




GPS _Gsum vs GPS_LatAcc & GPS_Inv_LonG

@®GPS_ Lamc 0.49]
/@ inv GPS Long 0.49
@GPS G_sum 070
/_\\—--—-.. \
/ S ‘\__\
'\/ )
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GPS Gsum vs Friction Circle

| distance base time 1:26.194  dist 9620.3 ffeet]
140
1451@GPS G sum _ 063
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120 4
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GPS Gsum vs Friction Circle
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I 1
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GPS Gsum vs Friction Circle

140 | $GPS_Lathcc 0271 ‘
:ﬁg ®inv_GPS_long  0.73]] 1.20 7 ‘
om | -
0.40 3 1 [ 0.80
0.20 - { » i ' |
- — —
040 1 I
0.60 3 : j- » | 0.40 ,
.80 . |
1.00 . \ —""1 020 |
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1.40 £ \\ 0.00 |
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GPS_Gsum vs Friction Circle




GPS Gsum vs Friction Circle

a? + b? = ¢?

Egl 0. 27 e tshec 027 . ) ,
12 ®Inv_GPS_Long  0.73]] GS’Lth — GlOTLg + Glat
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] I 1 I 050 3
020 3 | ] | ‘
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p i N |
1.40 / \‘\ 0.00 4 '
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Putting the Pieces Together

@®GPS G sum 0.54]]

i ®inv_GPS_Long 050 1'2”';

1.80 5 L

170 3 |

U'El}j . . 4

CE ! Half of Friction Circle
. 0.60

1.40 3 0.40 4

130 |

120 -

110 0.00

=t /‘\/\./\

0.90 - /\ 020

0.80 040
0.70 4

060
0.60 -

0.50 - 080
0.40 ]
-1.00 7
0.30 |
0.20 4 \-"\/ -1.20
g ]

- \ 1.40
0.00 \ ]

2400 2600 2800 3000 3200 3400 3600 0 0.2 0.4

Driver C: Keyhole at MidOhio, Giving up Available Tire Usage
- Typically This Means he Could Have Braked Later
- However in This Case it was in the Rain!!! (Be Careful of the Assumptions You Make)
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Putting the Pieces Together

[WGFS_G_sum TOT ]
1.90 [®inv_GPS_Long  1.01 1.20 7
1.80 4 1_00_:
1.70 ]
0.80
1.60- - [ ] [ ] [ ]
] Half of Friction Circle
150 0_50:
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1.30 - ]
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1.00 . — PowerPoint
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Driver C: on Toyo RRs at the Keyhole at MidOhio, not in the Rain
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Putting the Pieces Together

J@GPS Gam 113 ]
190 {®inv_GPS_Long  1.12 120
1.80 4 11]}-
170 4 1
160' 03’0'4 [} L] ]
| ; Half of Friction Circle
1.50 4 0_501
140 1
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120 020
110 -
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Driver D: Same Car as C, Keyhole at MidOhio
- Kept the Same Purple Outline Trace
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Putting the Pieces Together

|IGPS; G_sum 034:1' 1.40
1.90 [@Inv_GPS_Long 062/
1.80 7
1.70 1.00 1 o 4 .
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150 N\ '
140 . ,/ \"‘“ 0601
130 4— f i i / 0.40 1
120 N .
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Driver A: on Hoosiers, Keyhole at MidOhio
- Kept the Same Purple Outline Trace
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G PS_B I'a kE_S pEEd (Brake Aggression)

|distance base time 1:15.416  dist 7692.4 Feet]
1.50 ; I@GPS_LonAce 037
1.00 [®GPS_LonAce 0104
0.50 | ! ! ! ! | |
A, N et S i N — — — _

E; N\ 7 ¥ N\

ot ] L AT {@GPS_Brake_Speed 0.08
040 5 II [#GPS_Brake Speed  0.00
060 J

0.80 4 l ¥
-1.00 3 {

1.20 4 q L/

) : T T T T T T T
7400 !5 7800 8000 8200 8400 3600 2800 3000 9200 9400 9600 9300 10000

Unitless Measure of How Fast GPS_Long Builds Up
Comparative Between Similar Circumstances
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Time To Full Brake?

1- = SRLNNREEY (MEEEY
distance base time 0:18.362 (0:01.162)  dist 2623.9 (175.492) feet]

127 1.24 (1.07)
1.27 1.28 (1.10)

Can be Measured Using the Delta
Function on the Measures Graph.
0.5 seconds is FAST!

1) Click Delta 7
2) Click Start Point
3) Click End Point
4) Time Delta in (xx)

2400 2600 2800 3000 3200 3400 3600

u
I | i ] 3
HEEEEE EnC = Braking Analysis i
ﬁmﬂh ; Time to Full Braking L




Now Some Live
Race Studio 2 Analysis
Examples
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Let’s Open This Up For
Questions & Answers
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Additional AiM Sports
Training and Support
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LearnFast™ E-Training Video

Currently 60 Videos and Growing ° vou'l'uhe www.youtube.com/aimdata
@i _ * All New Bi-Weekly 2020 Webinar Videos
Host: Rogle, Cadﬁéu » Software Updates with Race Studio 3

e Pre-Calculated Gear Position Function

m * Configuring WiFi Communication

— Co-Host: James Clay

. . * Customizing AiM Device Logos
Web'nar Serles * Race Studio 3 Basic Configuration - Part 1

Bringing Data Support and Training to You « Race Studio 3 Basic Configuration - Part 2

* *| Have Downloaded my Data, Now What - Part 1
* *| Have Downloaded my Data, Now What - Part 2

Understanding Track Slope
During Data Analysis in Race Studio 2

* GPS Lap Insert * Selection Criteria
EI-- 1 T T T . + Data Views * Sensor Calibration
lilii=ii:====.. g i, o « Measure Units « Conditional Alarms
www.aimsports.com Sy 1.800.718.9090 e Sort Channels e Gear Position
* Test Properties * Firmware Update
* Per Lap Color * Solo Configuration
@i _ @i _ * Export Tests * Transmit Tracks
wﬁ'l!ml;%., 5::;; ; upgﬂaisi:gg,e,: 2 * Channel Reports * Gps Manager Overview
Confiuing Wi i Commuricaion SoftwreUpdes * Setting Time * New GPS Track
e * Track Mapping * Webinars

* Most Popular and Recommended

n . .
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!!!!!!_.. ........ LearnFast* E-Training Video -




Customer Support

AiM Sports technical support staff
regularly attend races and other events

Call us at 1-800-718-9090 and
Look for us at a track near you!

Customer Support

At an Event Near You!




Next WEbmar Co-Host: James Colborn

th
Tuesday May 5, 2020 www.jamescolborn.com
10:00am Pac / 1:00pm East

Finding Trends
in YOUR Driving
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Next Webinar Topic -
Finding Trends in YOUR Driving ’te
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Roger Caddell Jeremy Lucas
roger@aimsports.com jeremy@fasttechlimited.com
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