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Math Channels — channels meanings

Question:
How can | use mathematical channels and how should | interpret their calculated values?

Answer:

Mathematical channels use one or more configuration channels for math calculations in this way
obtaining an additional channel based on instant reference values recorded during the session.

To create mathematical channels:

e enter “Math Channels” tab

e click “Add Channel” and a window that describes each available math channel logic is prompted.
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All | SW4 >
Save | Save As | Close Transmit |
Channels Buttons ECU Stream  CANZ2 Stream  CAN Expansions| |Math Channels || Status Variables | Parameters  Shift Lights and Alarms | Trigger Commands | Icens Manager  Display = SmartyCam Stream = CAN Output
——— Add Channel | ‘ still available math channels: 37 ‘
"% Select a Mathematical Channel X
Bias To calculate the bias of twa channels

VALUE = CH1/(CH1 +CH2)

Bias with Thresholds To calculate the bias of twa channels only ifthey are greater than specified values
VALUE = CH1/ (CH1 + CH2) [if both thresholds are exceeded, else 0]

Calculated Gear To calculate the gear position from engine rpm and vehicle speed

Precalculated Gear To calculate the gear position from engine rpm and vehicle speed, specifing the
gear ratio for each gear and the axle ratio

Linear Corrector To multiply a measure by a factor then add an offsetvalue
VALUE = (a* CH)+ b

Simple Operation To add to or subtract ffom a channel value a constant value or another channel value
€.0. VALUE = (CH1 + CH2)

Division Integer To getthe integer part of the division
VALUE = integer(CH / a)

Division Modulo To get the remainder part of the division
VALUE=CH%a

Bit Composed To Compose & flags in a bit-field measure
VALUE =11 +12'2 + [3%4 + 14°8 + [5°16 + [6°32 + [7°64 + [8°128

oK Cancel
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Bias: this math channel expresses the intervention percentage of the first between two selected
channels (that must have the same function), calculating it in relation with their addition.
In the following example, the relation between front and rear brake pressure channels is expressed.
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save | SaveAs | Close Transmit |

Channels Buttons ECU Stream CAN2 Stream

Add Channel | ‘

7% Select a Mathematical Channel

Bias

To calculate the bias of twa channels
VALUE = CH1/(CH1 + CH2)

Bias with Thresholds

To calculate the bias oftwo channels only ifthey are greater than specified values
VALUE = CH1/(CH1 + CH2) [if both thresholds are exceeded, else 0]

Calculated Gear

To calculate the gear position from engine rpm and vehicle speed

Precalculated Gear

To calculate the gear position from engine rom and vehicle speed, specifying the
gearratio for each gear and the ade ratio

Linear Corrector

Ta multiply & measure by a factor then add an offsetvalue
VALUE = (a* CH} + b

Simple Operation

To add to or subtract from a channel value a constant value or another channel value
€.g. VALUE = (CH1 +CH2)

Division Integer
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CAN Expansions |Math Channels| Status Variables | Parameters  Shift Lights and Alarms | Trigger Commands | Icons Manager | Display | SmartyCam Stream = CAN Output
still available math channels: 37
x S Mathematical Channel Settings be
Mame Bias
Sampling Frequency 10Hz * |
Unit of Measure % |
Display Precision 1 decimal place + |
Bias op
EFstChamnd Front Brake Pres 2 |
SecondCiantcl Rear Brake Pres + |
VALUE = CH1/(CH1 + CH2)
Save Cancel

To getthe integer part of the division
VALUE = integer(CH / a)

Division Modulo

To getthe remainder part of the division
VALUE=CH% 3

Bit Composed

To Compose 8 flags in a bit-fleld measure
VALUE =1 +12'2 + {3%4 + f4°8 + 1516 + 6°32 + {7°64 + f3"128

oK Cancel
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Bias with Treshold: this math channel function is the same as “Bias” but the computation is
performed from set threshold values onwards. This additional setting is useful, for example, when the
selected channels show an unstable behaviour in low values.

This math channel value is different from zero when both channels instant values are higher
than the fixed threshold ones.
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All | SW4

Save | SaveAs | Close Transmit |

Channels | Buttons = ECU Stream | CAN2 Stream | CAN Expansions [Math Channels| Status Variables = Parameters  Shift Lights and Alarms | Trigger Commands  Icons Manager | Display = SmartyCam Stream | CAN Output

Add Channel | ‘ sill available math channels: 37
= Select a Mathematical Channel x
_— % Mathematical Channel Settings x
Bias To calculate the bias of two channels
VALUE = CH1/(CH1 + CH2) Glame =SS
Sampling Frequency 10Hz ¢|
Bias with Thresholds To calculate the bias oftwo channels only ifthey are greater than specified values
VALUE = CH1/(CH1 + CH2} f both thresholds are exceeded, else 0] Unit of Measure % |
Calculated Gear To calculate the gear position from engine rpm and vehicle speed Display Precision 1 decimal place > |

Bias Mathematical Operation

Win. Threshold

Precalculated Gear To calculate the gear position from engine rpm and vehicle speed, specifying the First Channel ST .2 bar
gear rafio for each gear and the axle raiio
Second Channel e NIB bar
Linear Corrector To multiply a measure by a factor then add an offset value
b

VALUE =(a * CH) + VALUE = CH1/ (CH1 + CH2) [if both thresholds are exceeded, else 0]

Simple Operation To add to or sublractfrom a channel value a constantvalue or another channel value
e.9 VALUE = (CH1 + CH2)

Division Integer To get the integer part of he division
VALUE = integer(CH /a)

Division Modulo To getthe remainder part of he division Save Cancel
VALUE=CH%a

Bit Composed To Compose 8 flags in a bit-field measure
VALUE =1 + 1272 + f3%4 + f4*8 + {5716 + 6732 + f7°64 + 87128

oK. Cancel
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Calculated Gear: this math channel can calculate gear selecting the reference RPM and speed
channels, shifting time and the highest gear number. Once the setup transmitted a gear calibration
lap is needed to make the system calculate each gear ratio.
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Save | SaveAs | Close Transmit |

Channels | Buttons ECU Stream | CAN2 Stream = CAN Expansions |Math Channels | Status Variables | Parameters  Shift Lights and Alarms | Trigger Commands  Icons Manager | Display | SmartyCam Stream | CAN Output

Add Channel | ‘ il available math channels: 37 ‘
% Select  Mathematical Channel X
% Mathematical Channel Settings X
Bias To calculate the bias of wo channels piame EalauladCe
SRS CEINEERSCEtE Sampling Frequency 10Hz z
Bias with Thresholds To calculate the bias of two channels only i hey are greater than specified values
VALUE = CH1/(CH1 + GH2) [ both thresholds are exceeded, else 0]
Calculated Gear To calculate the gear position from engine fom and venicle speed
Calculated Gear
RPM Channel P— . |
Precalculated Gear To calculate the gear position from engine fpm andvehicle speed, specifying the b
gear ratio for each gear and the axle ratio SpeedChamel GPS Speed = |
Linear Comector To multiply a measure by a factor then add an offset value Shift Time 03 él [sec]
VALUE = (" CH) +b
Highest Gear Number 6 fl
Simple Operation To add to or subtract from a channel value a constant value or another channel value
©.g VALUE = (CH1 + CH2)
Division Integer To getthe integer part of the division
VALUE = integer(CH / a)
Division Modulo To getthe remainder part of the diision
VALUE=CH % a
Save Cancel
Bit Composed To Compose 8 lags in a bit-ield measure
VALUE =1 + 242 + [3%4 + f4+8 + F5+16 + [6°32 + (754 + 15128

oK Cancel
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Pre-Calculated Gear: thanks to this math channel it is possible to pre-calculate gear, selecting
reference RPM and speed channels and filling in the left settings, specifically all gear ratios, wheel
circumference and axle ratio. In case a final transmission is also available (i.e. motorbikes), multiply the
primary and final transmission ratio together and type the result in “Axle Ratio” box. In this case

calibration lap is no

t needed.

= RaceStudio3 (64 bit) 3.38.01

All | SW4 >

Save SaveAs | Close
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Transmit |

Channels  Buttons  ECU Stream = CAN2 Stream

CAN Expansions |Math Channels | Status variables = Parameters

Shift Lights and Alarms

Trigger Commands

Add Channel | ‘

still available math channels: 37

% Selecta Mathematical Channel

Bias

To calculate the bias eftwo channels
VALUE = CH1/(CH1 + CH2)

Bias with Thresholds

To calculate the bias of two channels only ifthey are greater than specified values
VALUE = CH1/(CH1 + CH2) [if both thresholds are exceeded, else 0]

Calculated Gear

To calculate the gear position from engine rpm and vehicle speed

Precalculated Gear

To calculate the gear position from engine rpm and vehicle speed, specifying the
gear ratio for each gear and the axle ratio
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Icons Manager Display =~ SmartyCam Stream = CAN Output

“ Mathematical Channel Settings X

Name PreCalcGear

Sampling Frequency 10Hz fa

Calculated Gear
RPW Channel RPM —
Speed Channel GPS Speed s |

Linear Corrector

To multiply a measure by a factor then add an offsetvalue
VALUE =(a” CH}+ D

Simple Operation

To add to or sublract from a channel value a constant value or another channel value
£.0. VALUE = (CH1 +CH2)

Division Integer

To getthe integer part of the division
VALUE = integer(CH / a)

Division Modulo

To get the remainder part of the division
VALUE=CH%a

Bit Composed

To Compose 8 flags in a bitield measure
VALUE = {1 +12¢2 + [3% + 4% + 1516 + 632 + [7*64 + [6*128

oK Cancel

Shift Time

Wheel Circumference

Axle Ratio (Load Shaft/ Main Shafty

Highest Gear Number

Gear Ratio (Load Shaft/ Main Shaft) @

’W [mm]
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Save Cancel
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Linear Corrector: it is possible to set a multiplier and a positive/negative offset to the channel instant

value, so to correct

its final measure.

In the following image, this operation is performed on Lambda channel (multiplied), to obtain its

related AFR value.
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All | SW4
save | SaveAs | Close Transmit |
Channels | Buttons ECU Stream | CAN2 Stream | CAN Expansions |Math Channels | Status Variables | Parameters | Shift Lights and Alarms | Trigger Commands  Icons Manager | Display | SmartyCam Stream = CAN Output
Add Channel | ‘ still available math channels: 37
= Selecta Mathematical Channel x
Bias To calculate the bias of two channels = \athematical Channel Settings x
VALUE = CH1/(CH1 + CH2)
Name [ Linearcorr
Bias with Thresholds To calculate the bias of two channels only ifthey are greater than specified values i S
VALUE = CH1/ (CH1 + CH2) [if both thresholds are exceeded, else 0]
Channel 1800 LAMBDA1 (lambda) $
Calculated Gear To calculate the gear position from engine rpm and vehicle speed Wultiplier (a) Offset (5)
0.680 0.000
Precalculated Gear To calculate the gear position from engine rom and vehicle speed, specifying the VALUE = (a* CH} + b
gearratio for each gear and the axe rafio
Linear Corrector To multiply a measure by a factor then add an offsetvalue Function Lambda 4 |
VALUE=(a*CH)+ b
Simple Operation To add to or subtract fram a channel value a constant value or another channel value -
£.9. VALUE = (CH1 + CH2) Sampling Frequency 10 Hz 2
Unit of Measure lambda |
Division Integer To getthe integer part ofthe division
VALUE = integer(CH /
integer(CH/a) Display Precision 1 decimal place s |
Division Modulo To getthe remainder part ofthe division
VALUE=CH%a
Bit Composed ToCompose 8 flags in a bitfield measure
VALUE =11 +12°2 + (3% + 4" + 15°16 + 632 + 764 + 18128 save | Cancel |
OK Cancel

Release 1.01 — October 7" 2021



/AL FAQ

RS3

Simple Operation: starting from an existing channel, a new math channel can be obtained, adding or
subtracting a constant value or another configuration channel instant value.

In the following example, instant barometric pressure value is subtracted to the manifold air pressure
one, so obtaining the boost pressure value, given by the difference between these two channels
values during the session.
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All | SW4 >
Save | Savehs | Close Transmit |
Channels | Butions = ECU Stream | CAN2 Stream | CAN Expansions |Math Channels | Status Variables = Parameters  Shift Lights and Alarms | Trigger Commands  lcons Manager | Display ~SmartyCam Stream | CAN Output
Add Channel | ‘ stil available math channels: 37
"% Select a Mathematical Channel X
Bias To calculate the bias of twa channels
VALUE =CH1/(CH1 + CH2)
Bias with Thresholds To calculale the bias of two channels only ifthey are greater than specified values
VALUE = CH1 /(CH1 + CH2) [if both threshalds are exceeded, else 0] % Mathematical Channel Settings X
Calculated Gear To calculate the gear position from engine rpm and vehicle speed Name Bost
Function Pressure = |
Precalculated Gear To calculate the gear position from engine rpm and vehicle speed, specifying the
gear ratio for each gear and the axle ratio
Linear Corrector To multiply a measure by a factor then add an offsetvalue Sampling Frequency 10 Hz s |
VALUE =(3" CH) + b
Unit of Measure bar ke |
Simple Operation To add to or sublract from a channel value a constant value or another channel value g T . |

©.0. VALUE = (CH1 + CH2)

Formula

VALUE = 800 MANIFPRES % El Constant (] 1800 EXHAUST PRESS 5

To getthe integer part of the divsion
VALUE = integer(CHJ a}

Division Integer

Division Modulo To getthe remainder part of the division

VALUE=CH % a

To Compose 8 flags in a bitfield measure
VALUE =1 + 2+2 +{3°4 + [4*8 + 516 + 632 + [7*64 + 18+128

Bit Composed

Save Cancel

oK Cancel
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Division integer: this math channel gives back the integer part of a division. In the example
M800CHANNT is divided by 1000. Assuming MB0OOCHANN1 = 8530 Division integer is 8
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Simple Operation

To add to or subtract from a channel value a constant value or another channel value
e.9. VALUE = (CH1+CH2)

Division Integer

To getthe integer part of the division

save | SaveAs | Close Transmit |
Channels | Buttons ECU Stream | CAN2 Stream | CAN Expansions |Math Channels | Status Variables | Parameters | Shift Lights and Alarms | Trigger Commands  Icons Manager | Display | SmartyCam Stream = CAN Output
Add Channel | ‘ still available math channels: 37
& Selecta Mathematical Channel X
Bias To calculate the bias oftwo channels
VALUE = CH1/(CH1 + CH2)
Bias with Thresholds To calculate the bias oftwo channels only ifthey are greater than s pecified values
VALUE = CH1/(CH1 + CH2) [if both thresholds are exceeded, else 0]
Calculated Gear To calculate the gear position from engine rpm and vehicle speed
= Mathematical Channel Settings X
Precalculated Gear To calculate the gear position from engine rpm and vehicle speed, specifying the Name Divisioninteger
gearratio for each gear and the ade ratio
Sampling Frequency 10Hz pay |
Linear Corrector To multiply a measure by a factor then add an offsetvalue
VALUE=(a*CH)+ b
Display Precision 1 decimal place s |

Division Integer

First Channel

VALUE = integer(CH / a)

Division Modulo

To getthe remainder part of the division
VALUE=CH% 3

Bit Composed

To Compose 8 flags in a bit-fleld measure
VALUE =1 +12'2 + {3%4 + f4°8 + 1516 + 6°32 + {7°64 + f3"128

oK Cancel

or
¥ Divider

1800 CHANN1 4 || 1000 o

VALUE = integer(CH / a)

Save Cancel
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Division Modulo: this math channel gives back the remainder in a division with integer result.
In the example: M800 CHANNT is divided by 1000. Assuming that M800 CHANN1= 8530 Division
Modulo is 530.
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save | SaveAs | Close Transmit |

Channels | Buttons ECU Stream | CAN2 Stream = CAN Expansions |Math Channels | Status Variables | Parameters  Shift Lights and Alarms | Trigger Commands  Icons Manager | Display | SmartyCam Stream | CAN Output

Add Channel | ‘ still available math channels: 37
7% Select a Mathematical Channel x
Bias To calculate the bias of twa channels
VALUE = CH1/(CH1 + CH2)
Bias with Thresholds To calculate the bias oftwa channels only ifthey are greater than specified values

VALUE = CH1/(CH1 + CH2) [if both thresholds are exceeded, else 0]

Calculated Gear To calculate the gear position from engine rpm and vehicle speed
= Mathematical Channel Settings X
Precalculated Gear To calculate the gear position from engine rpm and vehicle speed, specifying the Name Divisionhodule
gearratio for each gear and the ade ratio
Sampling Frequency 10Hz pay |
Linear Corrector To multiply a measure by a factor then add an offsetvalue
VALUE=(a*CH)+ b
N N Display Precision 1 decimal place E |
Simple Operation To addto or subiract from a channel value a constant value or another channel value
£.0. VALUE = (CH1 + CH2)
Division Integer Oop!
Divider
Division Integer To getthe integer part of the division First Channel 1300 CHANNT 4 |[1000 ¢
VALUE = integer(CH /a)
Division Modulo To getthe remainder part of the: division _
VALUE=CH % a VALUE=CH%a
Bit Composed To Compose 8 flags in a bit-field measure
VALUE =11 +12°2 + {3%4 + f4°8 + 5°16 + 632 + {764 + f3"128
Save Cancel

oK Cancel
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Bit composed: you need up to 8 channels with 0/1 values, you can use to compose these values into

each single bit of a byte. Normally this can be used to compose more information into single channel
of a byte to be sent via CAN bus.
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Save | SaveAs | Close Transmit |
Channels | Butions | ECU Stream | CANZ Stream  CAN Expansions | Math Channels | Status Variables | Parameters  Shift Lights and Alarms | Trigger Commands | Icons Manager  Display | SmartyCam Stream | CAN Output
1
Add Channel | ‘ still available math channels: 37 = h | Setti %
E snnel Settings
8 Select a Mathematical Channel x Name [BitComposed
[ Chamer ——— Dessipon | SampingFreaen ]
Bias To calculate the bias oftwo channels
VALUE = CH1/(CH1 + CH2)
Display Precision no decimal place fay |
Bias with Thresholds To calculate the bias oftwa channels only ifthey are greaterthan specified values ) ’
VALUE = CH1/ (CH1 + CH2) [if both thresholds are exceeded, else 0] [t Op
Enable
Calculated Gear To calculate the gear position from engine rpm and vehicle speed
[¥] FlagChannel 1(f1)  LeftBution2 v |
Precalculated Gear To calculate the gear position from engine rpm and vehicle speed, specifying the Flag Channel 2 (f2)  Left Button 3 : |
gear ratio for each gear and the axle ratio
Flag Channel3(13)  LeftBution 4 s |
Linear Corrector To multiply a measure by a factor then add an offsetvalue
VALUE =(a* CH} + b FlagChannel 4 () | LerBution 5 s |
Simple Operation To add to or subtract from a channel value a constant value or another channel value Flag Channel § (16} Right Button 2 a |
.0 VALUE = (CH1 +CH2) M
Flag Channel 6 (16) | Right Button 3 = |
Division Integer To getthe integer part of the division
VALUE = int CHI
integer(CH I a) [¥]  FlagChannel 7 (7)  RightButton 4 = |
Division Modulo To getthe remainder part of the division a
VALUE =CH%a Flag Channel 8 (18)  RightButton 5 a
VALUE =f1 + f2°2 + f3*4 + 1478 + 1516 + 16°32 + {764 + 18*128
Bit Composed To Compose 8 flags in a bit-field measure
VALUE =f1 +12*2 + f3*4 + f4*8 + 1516 + 16°32 + f7*64 + f§*128
oK Cancel Save Cancel
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