RS3 Math Channel Function

A New and More Powerful Tool
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Math Channels - Application @@

The idea is to create your own set, made of many subsets, that we call “Areas”.
You can export/import sets, to share them with friends or colleagues.

You can import channels from RS2A. They will be converted in the RS3 format.

Math channels are computed only when created or modified, differently from RS2A that used to
compute their values every time you open the session.

This allows you to enable a lot of them and leaving them ‘ON’, without having the RS3 slow down
when you open a session for analysis.

Another item of difference from RS2A is that there’s always, in RS3, at least one open session while
using the math channels windows.

Race Studio 3 — Math Channels
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Math Channels - Application s

= WMath Channels X
© @ O | _mport | Export E
Search Comment it Outputs the distance that the driver is in a corner. The output resets to zero at the start of each lap
A Rl TENPTESTING AREA
Test CHE. {auta]
A emiiano
BRK_SPD 2
E [mph]
ssssss k]
A cps
G sum %] Formula LAP_INTEG(GPS CRN On * Speed
GPS BRK LapD i
GPS BRK LapP )
GPS BRK LapT 8]
GPS BRK On
GPS BRK SessD ]
0P B SessT Bl e e
GPS CRN LapD. i@y [ Foncton ops canon Matt Romanowski-2021, Jun 11 10:29 A1
PS CRM LapP ) Function: Speed [ms]
GPS CRMN LagT i
GPS CAN On
PS CST LagD il
PS CST LagP )
@PS CST LagT 51
@PS CSTOn
PS5 G Sum %
PS5 TPS On
A gos
mimmo k)
A vehice
BRK On
CAN LapD i
CAN LapP 61
CAN LapT 5]
cANOn
Verify Formulas | Apply Channels Exit

> All your Math Channels, grouped in Areas. v
Comment and Formula, for a quick glance at the selected channel.

Simply choose which channels you want to enable.
Choose if to enable them for all sessions or if you prefer to enable them only for a specific logger.

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

—

S Math Channels

% ET H__J Impnrtl Export ||
g '

Channelz Library

* “Add”, adds a new channel;

» “Delete”, deletes the selected one;

*  “Edit”, edits the selected one;

*  “Clone”, clones the selected one;

*  “Import”, lets you import new previously saved channels (differently from RS2A it keeps adding
channels, instead of substituting) either from RS3 or from RS2;

 “Export”, lets you export one channel, one area or all your channels into a file;

Race Studio 3 — Math Channels
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Math Channels - Application :

= Wath Channels

@ © & O [impot| Epot]
\

® x
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Al AiM TEMP TESTING AREA
Test CHF
A emiano

BRK_SPD

Emia
aaaaaa
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GPS BRK LapP
GPS BRK LapT
GPS BRK On
GPS BRK SessD
GPS BRK SessT
GPS CRN LapD
GPS CRN LapP
GPS CRN LapT
GPs CRN On
GPS CST LapD
GPS CST Lapp
GPS CST LapT
GPS CSTOn
GPS 6 Sum
GPSTPS On

A gps

mmmmm

=
Verify Formulas | Apply Channels l

[auto]

)
[mph]
Whkm]

%)
[m]
%]

[s]

Wnkm]

[m}
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Is]

m

@IGH | Foncton: GPs cau on Matt Romanowski - 2021, Jun 1110:20 Al

Comment t Outputs the distance thal the driver s in a corner. The output resets (o zer at the siart of each lap

Formula LAP_INTEG(GPS CRN On * Speed)

Session(s) Errors.

Function: Speed [ms]

Exit

“Verify Formulas” allows you to doublecheck the enabled channels with the selected session.
“Apply Channels” inserts channels into the session.

o 0 O aimsports.com

There’s always a ‘loaded’ session:
either the selected session(s) in the DB window
or the session(s) open for analysis.

Race Studio 3 — Math Channels
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Math Channels - Application

= Math Channels

© [ ) _import | Export

Search I

ap
GPS BRK LapP
GPS BRIC LapT

GPS BRK SessD
GPS BRKC SessT
GPS CRN LapD
GPS CRN LapP
GPS CAN LapT

@PS ST LapD
GPS CST LapP

ap
@ps CSTOn
GPS G Sum

mmmmm

CRN LapD

apt
CAN LapT
AN on

Verify Formulas | Apply Channels

Formula LAP_INTEG(GPS CRN On * Speed

Matt Romanow ski- 2021, Jun 11 10:28 AW

Function: Speed imis]

Exit

When you select a set of channels, they get inserted into the sessions. In the highlighted area RS3

shows potential problems in channel computation.

There’s no need to sort the channels as RS3 creates a computation cycle that iterates the

computations and solves cross references between channels.

RS3 cannot solve loops within channels, i.e., channel “A” that uses channel “B” that uses channel

o 0 O aimsports.com

“C” that uses channel “A”.

Race Studio 3 — Math Channels

Math Channels - Application

LearnFast™




Math Channels - Application @@

General

SOO n h ere... o Channel parameters

ST Name: .|| AM_Gear

AIM_Max_Speed
AIM_Linear _Acc_1

| [ ]
All the channels of the RS2A default math channels set; A Sl Foc - %

Unit of measure:

AIM G sum Zero scale:

AIM_Aeropower Sampling rate: 10 ¥
. . AIM_Wheelpower Filter: 0 o
Improvements in the errors that are shown, to better guide ATV Distancebeters

Decimal figures:

ra
<

. . . . . AIM_DistanceFeet
USGFS 18 |dent|fy|ng Where a problem COUld hlde. AIM_Time [J1 want to use it as a speed channel
Use it as speed reference (if inserted)
Add >
<<< Paste
Empty
Formula

gear(Engine, Speed #1, 1, 6)

Test channel

Race Studio 3 — Math Channels
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Math Channels — Creation/Edit @@

The idea is to create the channel(s) that will be available in the math channels application window.

When you verify the formula, you’re matching its syntax against
the channels of the loaded session(s).

Race Studio 3 — Math Channels
O 0O © QO aimsports.com - LearnFast™
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Math Channels — Creation

(Area/Comment)

@77P

Remember to use the “Area” and “Comment” fields to help identifying the channel

and selecting it correctly in the math channels application window.

= New Math Channel x
(7]
Name [HytdainChannel Freg 10 Hz Search [
= ; ] Sessions Channels - Device )
e ‘Emmm > Sessions Channels - GPS L
4] Sessions Channels - Math 1
Comment Sample channel BRK SPD Bl
Distance on GPS Speed Iml|~
| A Math Channels - AM TEMP TESTING AREA ¥
Test CHF fouto]
A Math Channels - Emilanc [
BRK_SPD 1#
o
aaaaaa Whkm] | sgg A~
] Math Channels - GPS. ACOS
] Math Channels - Vehicle AND
A Math Channels - gps. ASIN
mimmo [Vhkm] | span
A Log Sheet - WeatherLogbookSet ATANZ
Wind Direction Hdeal avg
Wind Speed [m'sl| BanD_pass
Air Temperature [ BIKE_;CCLAT
Humidity [%]| BIKE_ANGLE
Barometer [oar]| BiKE_CORNRAD
Corrected A Facctor CE"__
Name: External Votage IV | AirDensity Ratio I%] | pERv
Name: FUELPRESSURE [oar] Dew Point i€l gq
Corrected Air Factor 151 | Exp
FLOOR
GE
GEAR
GT
=
Choose.. f___
Verify Formula OK

Race Studio 3 — Math Channels
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Math Channels — Creation (ldentifiers) @@

Identifiers come from:

* Channels of the loaded sessions
e  Other math channels

* Log Sheets

== New Math Channel

X
o
o [ G Frea 10k Search [ [ |
I Steppedvaues P Sessons Channels -Devics
area ‘Emmn I P sessions Channels - GPS.
4 sessions Channels - lath
Comment Sample channel SRCSPD =
I Distance on GPS Speed il
Formuia "Extemnal Voltags"[mV] * CHF (Engine RPM) + "FUELPRESSURE "[bar] / $Dew Pointil | < Math Channels - Al TEWP TESTHG AREA
Test CHF aute]
A Math Channels - Emiiano
BRK_SPD #
o
aaaaaa wnkm) | M ~
B Math Channels - GPS. s
B iiath Channeks - Vehice 5
A1t channels - gos "
mimmo Wikl | My
A Log Sheet - WeatherL ogbockSet Lo
Wind Direction [deq]| Mo
Wind Speed tmis]| @lnp_pass
A Temperature 1c1| Qe aceLar
Humidity [%] | ke _ANGLE
Barometer toar)| e cORNRAD
Corrected Al Facetor .
Channeis Ussd and Parameters Densty Alitude im| s
Hame: External Votiage Air Densiy Ratio ol %
Name: FUELPRESSURE & Dew Point 1
Corrected AirFactor | e

Choose. "

Verity Formula oK Cancel

Race Studio 3 — Math Channels
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Math Channels — Creation i@
(Operators/Functions) @

Same operators of RS2A.
Some more functions.

5 New Math Channel x
Function Freguency Unit. Hz | (
[ Stepped Values P sessions Channels - Device )
P Sessions Channels - GPS [
Area ‘Emmann
A Sessions Channels - Math 1
Sample channel
Comment ample channe| BRK SFD kN
Distance on GPS Speed i N
Formula "Extemal Voltage"[mV] * CHF(Engine RPM) + "FUELPRESSURE [bar] / $Dew Points | < Math Channels - A TEMP TESTING AREA
Test CHF [autdll !
A Math Channels - Emiianc B
BRK_SPD I
aaaaaa whkrll ags ~
[ Math Channels - GPS ACOS
> Math Channels - Vehicle AND
A Wath Channels - gps. ASIN
mimmo [Vhkrl s7an
A Log Sheet - WeatherLogbookset ATANZ
Wind Direction [dedl sve
Wind Speed [m'l BAND_PASS
Air Temperature [ BIKE_ACCLAT
Humidity "8 BIKE_ANGLE
Barometer [bal BIKE_CORNRAD
Corrected Air Facctor CELL
Channels Used and Parameters Density Altitude: "8 cos
Name: External Votage V| AirDensity Ratio 1% perny
Name: FUELPRESSURE [oar] Dew Point 1M e
Corrected Air Factor '8 Exp
FLOOR
GE
GEAR
GT
HIGH_PASS
Choose.. "
Verify Formula OK

Race Studio 3 — Math Channels
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Math Channels — Creation i@
(Operators/Functions) é—

What has been added:

Time Shift: TIME_SHIFT function, to which you pass the channel to be shifted
and the shift value, in seconds

* Filters:

FIR function, to which you pass a number from 1 to 3, representing the
strength of the filter

ROLL_AVG function, to which you pass a number from 3 to 10,
representing the number of samples that are averaged
Intuitive operators for greater or lower: you can now use >’ and ‘<’

Race Studio 3 — Math Channels
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Math Channels — Creation
(Verification Results)

right after having clicked the “Verify Formula” button.

@77P

In the bottom left part of the window, you can get the result of channel verification,

= New Math Channel x
(7]
Name [HytdainChannel Freg 10 Hz Search [
[ Stepped Valuss | Sessions Channels - Device i
rea ‘Emmm ] sessions Channels - GPS L
] Sessions Channels - Math 1
Comment Sample channel BRK SPD Bl
Distance on GPS Speed Iml|~
Formuia "External Voltage"[mV] - CHF(Engine RPM) + "FUELPRESSURE [bar] / $Dew Point§ | & Math Channeis - Al TEMPTESTING AREA i
Test CHF fouto]
A Math Channels - Emilanc [
BRK_SPD 1#
o
aaaaaa Whkm] | sgg A~
] Math Channels - GPS. ACOS
] Math Channels - Vehicle AND
A Math Channels - gps. ASIN
mimmo [Vhkm] | span
A Log Sheet - WeatherLogbookSet ATANZ
Wind Direction Hdeal avg
Wind Speed [m's]| BanD_Pass
Air Temperature Ic1 BIKE_;CCLAT
Humidity [%]| BIKE_ANGLE
Barometer [oar]| BiKE_CORNRAD
Corrected A Facctor cE"__
Channels Used and Parameters Density Altitude: Ml cos
Name: External Votage Air Density Ratio I%] | pERv
Name: FUELPRESSURE [oar] Dew Point €1 eq
Corrected Air Factor EXP
FLOOR
GE
GEAR
GT
“hannel Functions HIGH_PASS
Choose.. f___
Verify Formula i

o 0 O aimsports.com
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Math Channels — Creation (Formula) @@

The “Formula” field is or, better, can be a little more complicated, if

compared with RS2A

= New Math Channel

X

(2]

Verify Formula

Name [HytdainChannel Freq 10 Hz Search [
[ Stapped Values | Sessions Channels - Device i
res ‘Emmm > Sessions Channels - GPS L
£ sessions Channels - Math 1
Comment Sample channel BRK SPD W
Distance on GPS Speed Iml|~
Formuia "Extemal Voltage"[mV] * CHF(Engine RPM) + "FUELPRESSURE [bar] / $Dew Point§ Math Channels - Al TEMP TESTING AREA i
Test CHF fouto]
Math Channels - Emiianc i
BRK_SPD 1#
o
aaaaaa Whkm] | sgg A~
Wath Channels - GPS ACOS
Math Channels - Vehicle AND
Math Channels - gps ASIN
mimmo [Vhkm] | span
Log Sheet - WeatherLogbookSet ATANZ
Wind Direction Hdeal avg
Wind Speed [m's]| BanD_Pass
Air Temperature [ BIKE_;CCLAT
Humidity [%]| BIKE_ANGLE
Barometer [oar]| BiKE_CORNRAD
Corrected A Facctor L
Density Altitude M| cos
Name: External Votage IV | AirDensity Ratio I%] | pERv
Name: FUELPRESSURE [oar] Dew Point €1 eq
Corrected Air Factor 1] | Exp
FLOOR
GE
GEAR
GT

Channel Functions HIGH_PASS

Choose..

IF

OK Cancel

o 0 O aimsports.com

Race Studio 3 — Math Channels

Math Channels (Formula)

LearnFast™




Math Channels — Formula Syntax @f@

Use of identifiers

Channel names, surround the channel name with quotation marks, example: “RPM”, “GPS
Speed”...

* Channels, referenced by functions, CHF(Engine RPM). CHF stays for CHannel Function. You
need to insert the exact AiM function name, you can be eased into this using the “Choose
Function” button (center bottom of the window).

* Log Sheets items, surround the item name with the dollar char, example: SDew PointS,
SHumiditys.

These formats are applied automatically when double clicking the identifiers.
Surrounding chars allow the presence of spaces in identifier names.

Units

In case you want an identifier to be used always with the same units of measure, just add the
units you want aside the identifier name, example: “GPS Speed”[mph] * 2
If you export this channel, and you give it to a friend that uses km/h, well
- His GPS Speed channel will be displayed in km/h;
- The math channel you give him will be always converting his speed into

mph for its calculations;
- He will be able to choose the units in which he will display his math channel, according to

the units available for the AiM function you choose for the channel.

Race Studio 3 — Math Channels
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Math Channels — Creation
(CHannel Function)

@77P

You can refer your formula to a channel, choosing it by its function
instead that by its name. Our advice is to use our helper.

= New Math Channel x
12
Name [MylainChannel Fraq 10 Hz Search [
Function Freguency Unit Hz. | Identifiers {
[ Stepped Values ] sessions Channels - Device )
ren ‘Emmm | Sessions Channels - GPS L
A Sessions Channels - Math 1
Comment Sample channel BRK 3PD Ik
Distance on GPS Speed |-
Formula "Extemal Voltage"[mV] * CHF(Engine RPM) + "FUELPRESSURE [bar] / 5Dew Point§ |« Hath Channels - AIM TEWP TESTHG AREA i
Test CHF fauto] /
A Math Channels - Emiianc B
BRK_SPD #
aasaaa Whkm] | apg ~
[ Math Channels - GPS ACOS
> Math Channels - Vehicle AND
A Math Channels - gps. ASIN
mimmo [Whkm] | span
A Log Sheet - WeatherLogbookset ATANZ
Wind Direction [degl | ave
Wind Speed [ms]| BAND_PASS
Air Temperature (€1 | BKe_accLar
Humidity [%]| BIKE_ANGLE
Barometer [bar]| giE_CORNRAD
Corrected Air Facctor CEILi
Name: External Votage V| AirDensity Ratio 1% | pERIV
Name: FUELPRESSURE [oar] Dew Point el gq
Corrected Air Factor 1] | Exp
FLOOR
GE
GEAR
ar
_=
Choose.. =
Verify Formula OK

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

Soon here... you'll be able to define your own curves.

—
*
|

= Edit Math Channel - Ai
Ve
Funzione Scegli la Funzione.. | ( @
I Scalinato A canaii Sessione - Device ~
. &= = Alttude il ][
= . . Battery v
Comment ::l:zltﬁsu:i:srntiz i:;feer?e::‘i‘:: the driver was on the brakes. Starts each session from zero and Battery Perc L |t
Battery Vottage m "
Formula INTEG("GPS BRK On"*"GPS Speed”[m/s]) Brake Pos ml |
Braks Prass tar] |/ v
Charger Status L ABS ~
Clutch Pos B | Lcos
Core Temp L € |
Engine RPI el e
Exhaust Temp €| e
Fuel Level 0| aranz
GPS CLOCK SYNCH fmsec | g
GPS InlAce L O | ganp_pass
GPS LatAcc L O ke acousr
GPS PosAccuracy | Gie ancLe
GPS SpdAccuracy [mis] BIKE_CORNRAD
GPS Spesd (L
Gear el | oo
HW Status L DERV
Head Temp © | .
Inline Acc: 1
Lambda [lambda] OFGE
Lateral Acc [a LookUp Tables
Latitude [deq]
Logger Temp Ic]
LoggerTemp Ic]
Longitude [deq]
— v
i del Canale
Scegli
Verifica Formula FileE

Race Studio 3 — Math Channels
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Math Channels — Creation 7
(LookUp Tables) -

¥, "mph", "SPEED", €
5 Y, "lbf", "FORCE"
4 I, INTERP

5 BEGIN TABLE 2D tables

& Vv, 10.0, 100.0

7 WV, 30.0, 150.0

= Vv, 50.0, 210.0

s Vv, 70.0, 250.0

10 Vv, 90.0, 370.0

11 Vv, 110.0, 510.0

12 END TABLE
z [, "rpm", "REM", &

¥, "i", "PERCENT", COL NPOINTS
4 Z, "lambda", "LAMBDA"
5 I, INTERPD
& BEGIN TABLE
7 v, ¥, 0.0, 20.0, 40.0, €0.0, 80.0,
3D tables s v, lo00.0, 0.0, 0.0, 0.0, 0.0, 0.0,

s v, 2000.0, 0.1, 0.1, 0.1, 0.1, 0.2,
10 Vv, 3000.0, 0.2, 0.2, 0.3, 0.3, 0.4,
11 Vv, 4000.0, 0.3, 0.4, 0.6, 0.5, 0.6,
12 v, so00.0, 0.4, 0.5, 0.7, 0.7, 0.9,
13 vV, €000.0, 0.5, 0.6, 0.7, 0.8, 0.9,
14 END TABLE

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




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

Race Studio 3 — Math Channels
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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
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RS2 Analysis to RS3 Analysis

Tips & Tricks to Get You Started Right

Sﬁgiﬁ‘ar\LLLv‘%l’l CR AR R - TP *| || E| ] L] Do | T2 2| e
Measures and laps —
Messures Laps  User Profies | || #|Measures Graph Al | Kart Basic Light - SouthGardakl
[7Per Lo oo - 3an2022_Snowmable > FOS = El (o] 8] e ] el ] eln] AIM Driver - 2020, Feb 22 8:63 AM Laps | & |
[dstance base ime 017 z Channels Report ** Time-Distance
crame] s 18] o] Olsl slslsle] slm al clc)sl
020,083 18244 1
Al oz w2 I T I I N T N N T B KT T
2 20083 0 WGPS Speea 70.1 men
Jsrpm [rpm] \ I A y
JSspeed _[mph] 00 | /1 7k |
VagnetomX_[nG] 0.0 850 Y \ \
MagnetomY _[mG] 0.0 \ / \ f \ |
Wagnetomz _[nG] 0.0 e v/ | A f \ {
MaEPM _[rpm] 8600 550 | | / L f "‘ [\ /
Pos EV Sol_[#] 1 \ / Y /o
Pos_TPs_[%] 100 =00 \ | .I i / o \ A /
Prs_Paro_[PSI] 142 450 ¥ Y Vo o]
Sts_Broke_[] ) WJ i [y /
Sts_Kill_Swtch_[#] 0 1 IR
Ra ce u | AR
Tp_Engine_[F] 70 4 ~
Tmp_Int_Air_[F] EE) WRFM 12831 1pm
TrackSlip _[mph] 40 16000
Vit_Chassis _[V] 14.015 A ]
Vi DET MAG_ [V Las 000 U l"' d W J s
Vit DET PTO_[V] L3 /| /
Vs 1 ] 5.000 2000 f A L S | f
Vit Snsr2_[V] 15584 [y L i r‘v“-l
Gutch rato_[atio] 166 J0000 | f Y Vi A .
dutchratio L.70_[#] 1 ¥ \ \m"d{ \L / A
AIM_Gear _[#] 5 - \ ¥
R o] =% s000 l Il; hy f,’,} oy
Time _[Unif) 17.67 ) b
VerticalAce _[q] 0.29 6000
Lateralacc _[q] 0.02 4000
InineAcc _[g] 0.37 0.0 5000 10000 15000 20000 25000 30000 35000
s Latace_[a] 051
s Lonace_[g] 0.0 o o
B crsPoshcaracy [2] | 0.8 A
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