Math Channels

Practical Use of the RS3A Math Channel Function

X

2l al ]

ECu

* B | = editMath Channel - i

All |Armadillo -
e =i ] GG Frea oz search [ Laps | &

Channels Repor] U"eP" Choose Function unit g [l wentivers ( o
el I Stepped Values A Sessions Channels - Device 3 [f IE ﬂ gg@
p Area |sps _I ECU ABS ALARM " ]

ECU BRAKE PRESS #]

X| @] Jonny~] Comment Outputs the abs value of the sum of the “GPS LonAcc” and “GPS Lathcc” values, S0 BRAKE SITCH P

B R Ecu cLuTeH s || ~ EGPS Speed 113.1 mph
Formula SQRT('GPS LonAcc’[g] * "GPS LonAcc'[g] + "GPS LatAcc'[g] * "GPS LatAcc'[g] |  ECUFUELLEVEL | .
) ECU NTAKEAR T GINF
o -
ECU MAF [kais] ABS ~
ECU OIL LEV SW w  |acos
ECU PPS m |AND
ECU PPS2 e |ASN
ECU RPl [om] | ATAN
ECUSPDFL fmary | [ATAN
ECU SPDFR [morl | A6
ECU SPDRL [mpry | BAND_PASS
ECU SPDRR jmpny [ BRE_ACELAT ECU RPM 6513 pm
ECU STEERING ANG [degy | BRE_ANGLE
ECU VEH SPEED {mpry | PRE_CORNRAD
ECU WATER TEMP FceL
External Vokage [ |COND_VALD_AT LEAST
InineAcc Ia COND_VALID_W_HISTER v
Lateralacc Ia —
n | BlolalEle]e]
e L
OiPress s
VerticalAce ol
Water Press el L
- _ ___ 10000.0
L
Choose.
| Verify Formula oK Cancel | \\

Co-Host: Host: Co-Host:

Emiliano Bina Roger Caddell Matt Romanowski
AiM-Sportline - Software Lead AiM Sports - National Training Manager TrailBrake.com - Owner

O 0O © QO aimsports.com Tuesday June 7th, 2022 LearnFast”



@77p
S3

RACESTUDIO

Emiliano Bina

software@aim-sportline.com

* Graduated in 2000 as Road Vehicles Engineer with a Thesis on a Simulation Model for Toyota
Prius Hybrid Powertrain

* Software Developer for AiM Since 2000: RaceStudio2 Analysis, DragAnalyzer, GPSManager,
RaceStudio3

* Passion for Sim Racing and Motorsport, Cooperated for Data Analysis in Endurance Races

* Many Time AiM Sports Webinar Co-Host!
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Co-Host:

Matt Romanowski
www.TrailBrake.com

(0) @TrailBrakeMatt
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@ TrailBrake.com
D e o go fostor.

Leading Technical and Stocking AiM Sports Dealer
Seminars, at Track Coaching, Offsite Support, Online Sales, Pro Racing DAG
Advanced CAN and Sensor Integrations, PDM Setup/Config, and more!

. Many Time AiM Sports Webinar Co-Host!

www.TrailBrake.com
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Math Channels - Notes ”

——
When there is a problem, RS3 Analysis will tell you where it is.
Note the exclamation next to the channel names and red channel name and error.
£ Math Channels X
OB LD GG
Search | Comment
chamess worery |
4
#r AlMGsum A [a]
AlM_Aeropower #
0 AlM_G_sum A (g]@
() Brake Lap Int # Formula sqrt((CHF(Inline Accel}*2)+(CHF(Lateral Accel}*2))
Brake Speed #
¢ Curvature (5]
#r GSum [a]
.
¢ gear [gear] Function: Infine Accel Matt Romanowski- 2021, Aug 21 10:58 AM
} GPS Function: (Lateral Accel Inline Accel Unknown Channel Function
} W% {7 Imported From Watkins Glen vMin and vMax 2016-12-11 Lateral Accel Unknown Channel Function
’ RS2 Greg_ver4 (20220328_192850)
P Vehicle
Verify Formulas

Race Studio 3 — Math Channels
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Math Channels - Closing @@

This popup only tells you that there are some channels in all your sets that won’t apply.

This is not saying the channel you just made won’t work.

Remember to check the error codes if it’s a channel you want to apply.

kd

14

Search |

Channels Library

BoEF0 GG

¢ AMGsum A

AIM_Aeropower

#r AIM_G_sum A

) Brake Lap Int

Brake Speed

¥¥ Curvature
#r GSum

Turn1

¢ gear

P crs

} W% {7 Imported From Watkins Glen vMin and vMax 2016-12-11
| P RS2 Greg_verd (20220329_192850)

P Vehicle

| | Verify Formulas

Comment
[a]
#
[a]
# Formula
@
#
[a]
"
[gear] Name: GP

AiM - Race Studio 3 X

! Pay Attention to Channel(s) that Won't Apply. 2021, Aug 21 10:58 AM

o 0 O aimsports.com
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Math Channels - Errors

—

Sessions Loaded:
X | €9 g Matt Romanowski - 2021, Jul 12 4:25 P The note in the channels list indicates that
X |Jl 1:03.312- best 4:58:50 PM 0:31.656 (@) something is wrong with that channel.

Channels:

When you hover over it, you will see a

. RPM 6004 rpm . .
dialogue box that describes the error.
Search Box] |g|
GPS Gyro -44 deg/s A
GPS Altitude 451.23 ft
GPS PosAccuracy 8 in
GPS Radius 1797.7 ft

GPS Latitude  41.9251827 deg
GPS Longitude = -73.3847988 deg

Distance on GPS Speed 161009.4 ft
Curvature 0.001 #

G gear 0 gear
e\ GSum 038 0

Errors detected computing math channel

G ECU RPM: Can't find a channel with this exact name
G
Brake Lap Int 5 z
i AIM G sum 0.00 g
@ AlM Gear 0 gear

Race Studio 3 — Math Channels
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Math Channels - Errors

i
The comments box in the Channels Settings also has the description of what is causing
the error.
Also note the logging rate is set to 0 Hz as the math engine can not compute this
channel.
L Channels Settings X
Features Value = (Value xA) + B Filter
Search Box » gear
ame a1 5[0 Level  [o-wormer =]

GPS Speed mph A Function O

GPS Nsat Source

GPS LatAcc g Units of Measure gear v 100~GPS Speed"/"ECU RPM"

GPS LonAcc g lﬁ =

GPS Slope deg -

GPS Heading deg Frequency [Hz] °

GPS Gyro deg/s Comment Plotting Scale Coloring Scale

GPS Attitude ft Errors detected computing math char Channel Is Not Shown Channel Not Used for Coloring

GPS PosAccuracy in ECU RPM: Can't find a channel with ti

GPS Radius ft

GPS Latitude deg

GPS Longitude deg (" Automatically Scaled

Distance on GPS Speed ft (¢ Custom Scaled

Alarms

Curvature #

e . Max [~ Min |-1 Max | 1

GSum Y

Min [~ Step [gear] ¥ | 0.2
AlMGsum Y v
Apply and Exit

Race Studio 3 — Math Channels
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Math Channels - Samples @f@

Curvature: 1/GPS Radius
Steering Speed: DERIV("STEERINGPOSITION")
Brake Speed: DERIV("STEERINGPOSITION")
Front Tire Temp when Braking:
IF(HIGH_PASS("BRAKEPRESSURE",20),AVG("FLTIRETEMP","FRTIRETEMP"),0)

OmBRS S@ 4 OB | v@
0:16.487 1960.8 [ft]

v

|GPS Speed 71 mph

1:03.312 - best

GPS Speed [mph]

GPS LatAcc -083 g

GPS LatAce [g]

IGPS LonAcc -0.58 g

=
b4 o~ -~ A
: B | o .
§ {\/‘\/‘p\/.«/ lkl ,M / W, \/ "| f,‘.\_( W/ \ I fand e
@ / V) \/
g F AR V \
) J /

v Py b
_ _ B
s = T —Le = A [lF Tire Under Braking 138.0 F
g £ L Tire Under Braking 1520 F
& &
£ 2
s 5
& 2
= -
N N P

0.0 1000.0 2000.0 3000.0 Distance [ff] 5000.0 6000.0 7000.0
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Math Channels — Creation i@
(LookUp Tables) é’

You’re now allowed to define your own curves.

* New

* Delete

* Properties
* Edit File

* Import

* Export

+ < I AR

FuelLevelEmilianosCar (2D)
INJvsTPSandRPM (3D)

Race Studio 3 — Math Channels
© aimsports.com LearnFast™
o o o P Math Channels (LUT)



Math Channels — Creation i@
(LookUp Tables) é’

& Edit New LookUp Table 2D ot
While creating a lookup table or modifying
its properties: Hame FuelLev&IEmiIianusCarl
* Set table name (will be the file name) ¥ Interpolate
e Choose if to interpolate it Function X votage | Unit v |
* Choose function and units for X axis Function ¥ Fuel Level | Unit | |
* Choose function and units for Y axis

Ok | Cancel |

When you choose to edit the lookup table file, you're prompted a
Windows Explorer window, through which you can access the file and edit
it with any text editor, i.e. Windows Notepad.

AiM Software RaceStudiod » AIM_EXE » 32 » R53 » user » lookup-tables v |
Mame Date modified Type Size
Q{' FuelLevelEmilianosCar.lut2d 6/6,/2022 18:10 LUT2D File 1KE

Race Studio 3 — Math Channels
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Math Channels — Creation i@
(LookUp Tables) é

2 |Input my
3 |Volume ! Chart Title
4 80
5|V o 0 70
6 |V 500 15

Take any 2D curve... 2N = = ©
8 |V 1500 20 a0
g |V 2000 24 0

... and make a lookup table v = = 2

. 11|V 3000 50 10

out of it 12]v 3500 65 ;
13|V 4000 68 0 2 4 6 B 10 12
14 v 4500 70
15 |V 5000 71
1A

1 X, mv, 21, —
5 The exact number of rows.

¥, 1, 1430
5 I, INTERP
¢ BEGIN TABLE
s wv,Jo, o

& wv,ls00, 15
7 v,| 1000, 18

& v,|1s00, 20 The curve points, using the
9 A2 r 2 — . e . .

¢ V.p2000, 24 units specified in the first
10 V.| 2500, 35 .

11 v,l 3000, s0 two lines.

12 v,| 3500, &5
13 v,| 4000, &8
14 v,} 4500, 70
15 v,|s000, 71
16 ENIIEEE

Race Studio 3 — Math Channels
© aimsports.com ™
o 0 o P Math Channels (LUT) LearnFast




Math Channels — Creation i@
(LookUp Tables) @

= Edit Mew LookUp Table 30 *
While creating a lookup table or modifying
its properties: Name INJwsTPSandRPM
* Set table name (will be the file name) W Interpolate
* Choose if to interpolate it Function X Percent Throttle Luadl Unit % |
* Choose function and units for X axis Function ¥ Engine RPM | Unit rpm |
* Choose function and units for Y axis Function Z II1le_,:mnJe,dj,,,amn__| Unit = |

* Choose function and units for Z axis

0] | Cancel |

Race Studio 3 — Math Channels
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Math Channels — Creation ,’-@
(LookUp Tables) é

A B c D 3 F G H | J K L M N o P a

il column1 [ column2 B column3 B columna B columns B columné Bl column7 B columng B columns B column1o B column11 B column12 B column13 B columnia B column1s B columni6 B colum
k 2 [Tps (%)\rpm 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 !
Ta ea ny 3 D curve... 3o 1 1 1 1 1 0.932 0.932 0.932 0.932 0932 0.847 0.793 0.695 0.588 0.521 C
4|25 1237 1237 1237 1237 1237 1237 1237 1229 1221 122 1215 1161 1107 1.034 0.978 <
55 1538 1538 1538 1538 1.538 1538 154 154 1541 1548 1565 1536 1479 1387 1.328 1
6 |10 1938 1938 1938 1938 1.938 1938 1.941 1933 1941 1941 1935 1.962 1.99 1991 1.974 1
an d ma ke a IOO ku ta ble 7 |25 3.32 3.32 3.32 3.32 3.32 3.32 3.312 3.321 3.312 3.312 3.303 3.294 3.281 3.275 3.22 :
vee p s |33 3.46 3.46 3.46 3.46 3.46 3.96 3.456 3.456 3.465 3.465 3.465 3.465 3.456 3.456 3.435 :
. 9 |50 3.65 3.65 3.65 3.65 3.65 3.65 3.636 3.645 3.645 3.645 3,618 3.609 3.6 3.582 3.537 :
Out of |t 10|66 371 3.71 371 371 371 371 3.708 3.708 3,708 3.699 3.708 3.708 3.699 3.69 2,609 :
1175 3.75 3.75 3.75 3.75 3.75 3.76 3.762 3.762 3.771 3.762 3.762 3.762 3.753 3.754 3.702 :
12 [100 3.8 3.88 .88 3.8 .88 3.88 3.888 3.888 3.888 3.888 3.888 3.888 3.879 3.879 3.848 :

13

1 X, %, 3713,

Z Y, rpm, 15| <=

Z, ms, 2214

s 1, INTERP The exact number of rows.

5 BEGIN TABLE The exact number of columns.

& WV, *, 250, 500, 750, 1000, 1250, 1500, 1750, 2000, 225i
7 v, 0,1, 1, 1, 1, 1, 0.%32, 0.%32, 0.932, 0.932, 0,932,

= v, 2.5, 1.237, 1.237, 1.237, 1.237, 1.237, 1.237, 1.23

& v, 5, 1,538, 1.538, 1.538, 1.538, 1.538, 1.53%, 1.54, .

10 v, 1o, 1.%38, 1.938, 1.938, 1,938, 1,938, 1.938, 1,941, . .
i1V, 25, 3.32, 3.32, 3.32, 3.32, 3.32, 3.32, 3.312, 3.32. The curve points, usmgthe
1z v, 33, 3.46, 3.46, 3.46, 3.46, 3.46, 3.46, 3.456, 3.45 C— units specified in the first
13 VvV, B0, 3.65, 3.65, 3.65, 3.65, 3.65, 3.65, 3.636, 3.64! .

14 v, &6, 3.71, 3.71, 3.71, 3.71, 3.71, 3.71, 3.708, 3.70! three lines.

i v, 75, 3.75, 3.75, 3.75, 3.75, 3.75, 3.76, 3.762, 3.76

i Vv, loo, 3.88, 3.88, 3.88, 3.88, 3,88, 3.88, 3.888, 3.8

17 END TRELE

Race Studio 3 — Math Channels
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Live RS3A Demonstration @ 4

=

i} a
S Edit Math Channel - AiM x £y

a@rrp |

Name o sum] Freq 10 Hz Search [ Laps | &

Function Choose Function Unit g | tifiers (
I Stepped Values A Sessions Channels - Device )
[
area [os BRAKEPRESSURE Ipsl
BrakePercent rpm] )
Comment Outputs the abs value of the sum of the LatAce and LonAce values. CASEPRESSURE el |
Calculated Gear |
Formuia sqrt(‘Inline Accel” * “Inline Accel” + "Lateral Accel” * "Lateral Accel” ) Extemal Voltage M
FLROTOR n |
FLSHOCK |
FLTIRETEMP I
FLWHEELSPEED [mph]
FRSHOCK W | os
FRTRETEMP I e
FRIWHEELSPEED |
FUELPRESSURE Ipsl
ATAN
" F g
nlineAce e
Lateralace 9 o ass
LogoerTems -
posrTETR M ake_acoLar
— B ake_anoie
OILFILTERTEMP Pl | e coman
. OILPRESSURE S
ann
OILTANKTEMP F
Funcion: Iniine Accel 1l cos
PREDTIME "
Function: Lateral Accel o) DER
PitchRate gl |
RIGHTAFR WA
RIGHT Diagn Mo
RIGHT Lambda tamoda) |
RIGHT LmdTmy
Z d 7 e
ceAR
Choose. er
Verify Formula oK Cancel
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LearnFast” E-Training Videos

Practical Use of the RS3A Math Channel Function
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S - * Data Views .
O 0 ® © aimsports.com Tuesday June 7t, 2022 LearnFast~ ‘ M easure U n Its ‘
* Sort Channels .
* Test Properties .
* Per Lap Color .

Optimizing Bike Gearing
' * Export Tests °
-1  Webinar Series * Channel Reports .
Bringing Data Support and Training to You o S e t t| n g T| me .
] Data DownIoad»Options i

E:-:zn In Race Studio 3 ° Track Ma pplng °

| www.aimsports.com 1.800.718.9090

Additional Materials

© aimsports.com LearnFast™
o o o P LearnFast™ E-Training Videos

* Most Popular and Recommended

@77p

Currently 211 Videos and Growing °Y0uTube www.youtube.com/aimdata

* Pre-Calculated Gear Position Function

b i * Configuring WiFi Communication

e * Customizing AiM Device Logos

| * Race Studio 3 Basic Configuration - Part 1

| * Race Studio 3 Basic Configuration - Part 2

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

Selection Criteria
Sensor Calibration
Conditional Alarms

Gear Position

Firmware Update

Solo Configuration
Transmit Tracks

Gps Manager Overview
New GPS Track
Webinars



Customer Support @@

AiM Sports Technical Support Staff Regularly
Attend Races and Other Events

Look For Us At An Event Near You
Or Call Us At 800.718.9090

gadﬂg

Customer Support
© i : ™
O 0O © QO aimsports.com A vt Near Yo LearnFast



TBD

TBD

=)
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@ |

k| e BB B ]| ] P B @
o |2l B« & olz|cle] bl =a]

(B An Events (65 sessions of 65)

* DateA p— LRP - 2021, July 12 - Webinar Data
1 2022, April 16 Andersen 2 A v 2021, Jul 12 Lap(s) Best Venue Type Racer Vehicle Championsnip. Track
Andersen Spring Race 3
Eetori @ 4:25 PM 22 102311 Race Matt Romanowski Chiquita Webinar Data (&) LRP
4 2022, April 14 NV 3080 47
1 2022, April 09 LvOutLong ﬁ
Orlando K2
1 2022, April 08 fi @

1 2022, April07 TCKECOSA
1 2022, March 26 NcMFuHﬁMD L—"IIEIEIQIEI

3 2022 March 25 RATGA'Z P Matt Romanowski - 2021, Jul 12 4:25 PM (12 laps enabled)
2 2022,March 25 RAGP P 103312 [»] < ro7sts
- h
1 2022, March 19 TCKC 1A é 1= LA it i Avg EES 120.0
20 1:03.312 100.00 58.4 831 1157 L
4 2022, March 10 NON%’E >
103020 53 550000 19 1:04.371 10167 582 81.8 114.8 1100
1 2022, March 09 . VR
) GeneralRun &~ 18 1:04.502 101.88 58.7 816 112.7
1 Palmer CW
1 2021, 0ctober 20 Support Data ﬁ. 10 1:04.514 101.90 50.0 81.5 113.0 100.0
{2021, septemoer 25 Runofts ﬁj 16 1:04.617 102.06 57.7 815 114.0 o
1 watkins Glen 15 1:04.810 102.37 58.8 813 114.4 B
4 2021.July28 Webinar Data %j £
1 LRP 13 1:04.974 102.63 58.9 81.0 115.4 H
1 202, July 12 Webinar Data ) &
14 1:04.984 102,64 58.8 80.9 114.5 )
1 2020, Juiy 11 ERX FE“U‘I‘.\BB 5
) [ 1:05.320 103.17 58.9 80.6 114.5
2 050, unez MidOhia Full F
2 TH2 1 1:05.376 103.26 58.0 80.6 157 70.0
SouthGardak v
22070 Fabruar 21022 wak 17 1:05.437 103.36 50.0 80.4 113.4
Recent Sessi
ecent Sessions 7 1:05.548 103.53 58.1 80.4 114.9 60.0
() smart Coltections el 12 1:05.548 103.53 59.7 80.4 137
() Manual Collections o 5 1:05.613 103.64 505 80.3 115.6 50.0
v 0.0 10000 20000 30000 Distance [f] &  5000.0 6000.0 70000

Host: Co-Host:
Roger Caddell TBD

AiM Sports - National Training Manager TBD
Next Webinar: Tuesday June 14th, 2022 - 10:00am Pac/1:00pm East

Next Webinar

© aimsports.com o LearnFast™




Contact Information

Kk | @ | = cditMeth Channel - AiM
Al |Armadillo -

Name [6Ps & sum

2| (e8] =]

Channels Repor]|

Function Choose Function.

2| O

ECU

X

@ TP |

Freq 10 Hz Search [

Unit g | [r—

Channels| Laps I Stepped values

A sessions Channels - Device

 arca |GFS

ECU ABS ALARM
ECU BRAKE PRESS

_{ Comment

Outputs the abs value of the sum of the “GPS LonAcc” and "GPS LatAct” values.

ECU BRAKE SWITCH
ECU CLUTCH SW

SQRT('GPS LonAcc'lg] * "GPS LonAcc'[g] + "GPS LatAcc'[g] * "GPS LatAcc'[g] | ECU FUEL LEVEL

ECU NTAKEAR T
ECU LAMBDA

ECU MAF

ECU OIL LEV SW
ECU PPS

ECU FPSZ

ECURPM

ECU SPD FL
ECUSPD FR

ECU SPDRL

ECU SPDRR

ECU STEERING ANG
ECU VEH SPEED
ECU WATER TEMP

External Voktage

Verify Formula

IniineAcc
LateralAce
LoggerTemp
Luminosity
Oil Press,
Verticalace

Water Press.

Channel Functions L

Choose

waps [ ]

C

CPEEE]

+

MGPS Speed 113.1 mph

, v

ABS bl
ACOS

AND

ASIN

ATAN
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VG
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BIKE_ANGLE
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ceL
COND_VALID_AT_LEAST
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Lookiprames ]

Tables

10000.0
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Emiliano Bina

AiM-Sportline - Software Developer
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roger@aimsports.com

Tuesday June 7th, 2022

Co-Host:

Matt Romanowski
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