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Math Channels - significato dei canali

FAQ

Domanda:

Come posso utilizzare i canali matematici e come devo interpretarne i valori?

Risposta:

| canali matematici utilizzano uno o piu canali della configurazione per calcoli matematici ottenendo
in questo modo un canale aggiuntivo sulla base dei valori istantanei di riferimento registrati durante la

sessione.
Per creare i canali matematici:
e entrare nella tab “Math Channels”

e cliccare “Add Channel” ed appare una finestra che descrive la funzione di ciascuno dei canali

matematici disponibili.

* 8= %S L w &
Al [SW4 ]|

save | SaveAs | Close Transmit |

Add Channel

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

| ‘ still available math channels: 37

" Select a Mathematical Channel

Bias

To calculate the bias of two 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, specifjing the

gearratio for each gear and the axle ratio

Linear Corrector

To multiply a measure by a factor then add an offset value
VALUE = (a* CH)+ b

Simple Operation

To add to or subtract from a channel value a constant value or another channel value

e.g. VALUE = (CH1 + CH2)

Division Integer

To get the 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 = +12°2 + 134 + f4*8 +5*16 + 16°32 + [7°64 + 15128

0K

Cancel
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Bias: il canale matematico Bias esprime la percentuale di intervento del primo di due canali selezionati
(i canali devono avere la stessa funzione), calcolandolo in rapporto con la loro somma.
Nell’esempio seguente & espresso il rapporto tra la pressione del freno anteriore e posteriore.

=] 64 380 = [u] X
AXBETS L% & TeQ an
Al [SWa |

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
g otio Name Bias
Bias To calculate the bias of two channels Sampling Frequency Wik * |
VALUE = CH11(CH1 + CH2)
Unitof beasurs % |
Bias with Thresholds To calculate the bias of two channels only ifthey are greater than spscified valuss: = |
VALUE = CH1 / (CH1 + CH2) [if both thresholds are exceeded, else 0] Display Precision 1 CEEE e s
Bias on
Calculated Gear To calculate the gear position ffom engine rpm and vehicle speed
EFstChamnd Front Brake Pres 2 |
Second Channel -
Precalculated Gear To calculate the gear position from engine rpm and vehicle speed, specifying the Rear Brake Pres : |
gear ratio for each gear and he axle ratio ST
Linear Corrector To multiply a measure by a faclor then add an offsetvalue
VALUE = (a*CH) + b
Simple Operation To addto or subiract from a channel value a constant value or ancther channel value
©.9. VALUE = (CH1 + CH2)
Division Integer To getthe integer part ofthe division Save ancel

VALUE = integer(CH / a)

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

Bit Composed To Compose 8 flags in a bit-fleld measure
VALUE =1 +12'2 + {3%4 + f4°8 + 1516 + 16°32 + [7°64 + f8"128

oK Cancel
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Bias with Threshold: |a funzione del canale matematico & la medesima del canale “Bias”, ma il calcolo
viene eseguito a partire da precisi valori soglia. Questa impostazione aggiuntiva & utile se i canali
considerati presentano un comportamento non stabile ai valori bassi.

Il canale matematico assume valore diverso da zero se entrambi i canali hanno valori istantanei
superiori ai valori soglia impostati.

M RaceStudio3 (64 bit) 3.38.0 - a
¥ 0@ O&s L w g TR amw
Al | 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
[ Chammel ——— Deserpton | = Mathematical Channel Settings X

Bias To calculate the bias of two channels

VALUE = CH1/ (CH1 + CH2) e RS wiies

Sampling Frequency 10Hz g

Bias with Thresholds To calculate the bias of two channels only f they are greater than specified values

VALUE = CH1 (CH1 + CH2) i both thresholds are exceeded, else 0] Unit of Weasure % |
Calculated Gear To calculate the gear position from engine pm and vehicle speed Display Precision 1 decimal place - |

Bias Mathematical Operation
Win. Threshoid

Precalculated Gear To calculate the gear position from engine rpm and vehicle speed, specifying the First Channel TR 4|2 bar
gear ratio for each gear and the axle ratio
Second Channel _r 2|[2 bar
Linear Corrector To multiply a measure by a factor then add an offset value

VALUE =(a* CH) +b VALUE = GH1T/(CH1 + CH2) [if both thresholds are exceeded, else 0]

Simple Operation To add o or sublract from a channel value a constant value or anather channel value
€.g. VALUE = (CH1 + CH2)

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

Division Modulo To getthe remainder part of the division Save Cancel

VALUE=CH%a

Bit Composed To Compase 811ags in a bitfield measure
VALUE =1 + 272 + 3%4 + f478 + f5°16 + f6"32 + 7°64 + 18128

oK Cancel
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Calculated Gear: questo canale matematico € in grado di calcolare la marcia, selezionando i canali di
riferimento per RPM e velocita oltre al tempo di cambiata ed al numero massimo di marce. Una volta
trasmessa la configurazione € necessario effettuare un giro di calibrazione, cosi che il sistema sia in
grado di calcolare ciascun rapporto di trasmissione.

™= RaceStudio3 (64 bit) 3.38.0 - o x
¥ 0@ Os L w g TR aw
Al | 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 | ‘ il available math channels: 37 ‘
% Select a 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— B |
Precalculated Gear To calculate the gear position from engine fpm andvehicle speed, specifying the
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: grazie a questo canale matematico, & possibile pre-calcolare la marcia,
selezionando i canali RPM e velocita ed inserendo le informazioni mancanti, in particolare tutti i
rapporti di trasmissione delle marce, la circonferenza dello pneumatico ed il rapporto al ponte. Nel
€aso in cui vi sia una trasmissione finale (es.: moto), moltiplicare il rapporto di trasmissione primario
per il rapporto di trasmissione finale ed inserire il risultato nel campo “Axle Ratio”. Utilizzando questo
canale matematico, il giro di calibrazione non € necessario.

= RaceStudio3 (64 bit) 3.38.01 - a x
- = :
¥ B 9sS k2w F TP R am
All | SW4
Save SaveAs | Close Transmit |

Channels  Buttons ECU Siream | CAN2 Stream  CAN Expansions |Math Channels | Status variables | Parameters  Shift Lights and Alarms | Trigger Commands  Icons Manager  Display | SmaryCam Stream | CAN Output

Add Channel | ‘ stil available math channels: 37 ‘
= Select o Mathematical Channel X
% Mathematical Channel Settings X
Name PreCalcGear
Bias To calculate the bias oftwo channels -
VALUE = CH1/ (CH1 + CH2) Sampling Frequency 10Hz B
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]
Caleulated Gear To calculate the gear position from engine rpm and vehicle speed Calculated Gear
RPW Channel RPM s |
Precalculated Gear To calculate the gear position from engine rpm and vehicle speed, specifying the Speed Channel GPS Speed 2 |
gearratio for each gear and e axe ratio
Wheel Circumference 1600 [mm]
Linear Corrector To multiply a measure by a factor then add an offsetvalue
VALUE =(a* CH)+ b
Axle Ratio (Load Shaft/ Main Snaft) 1 @
Simple Operation To add to or subiract from a channel value a constant value or another channel value 3 a]
£.9 VALUE = (CH1 + CH2) Shift Time e @
Highest Gear Number & fl
Division Integer To get the integer part of the division =
VALUE = integer(CH / a)
Gear Ratio (Load Shatt/ Main Shafl) @
Division Modulo To get the remainder part of the division L 2 |ss 3 45
VALUE=CH%a . B ' PO T —
Bit Composed To Compose 8 flags in a bitield measure
VALUE = {1 +12¢2 + [3% + 4% + 1516 + 632 + [7*64 + [6*128
oK Gaial save Cancel
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Linear Corrector: & possibile applicare un fattore moltiplicativo ed un offset positivo/negativo al

valore istantaneo di un canale, cosi da poterne correggere il valore finale.

Nell'immagine seguente, il canale Lambda & sottoposto ad operazione (moltiplicatore) per ottenere il

valore AFR relativo.

= Ra 03 (64 bit) 3.38.0 - o X
4 = & O 7
* B @98 kL w & = @ Q @
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
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Simple Operation: a partire da un canale di riferimento, & possibile creare un nuovo canale, al quale
viene sommato/sottratto un fattore costante oppure il valore istantaneo di un altro canale presente
nella configurazione.

Nell’esempio seguente, il valore istantaneo della pressione barometrica & sottratto a quello della
pressione dell’aria nel condotto di aspirazione, per ottenere il valore di pressione turbo, dato dalla
differenza di valore tra i due canali durante la sessione.

= RaceStudiod (64 bit) 3.38.0 - o
& = a8 O 7
¥ RS L TP e am
All | SW4 >
Save SaveAs | Close Transmit |
Channels  Buttons ECU Siream | CAN2 Stream  CAN Expansions |Math Channels | Status variables | Parameters  Shift Lights and Alarms | Trigger Commands  Icons Manager  Display | SmaryCam Stream | CAN Output
Add Channel | ‘ stil available math channels: 37
= Select 2 Mathematical Channel x
Bias To calculate the bias oftwo channels
VALUE = CH1/(CH1 + CH2)
Bias with Thresholds To calculate the bias oftwo channels only iftney are greater than specified values
VALUE = CH1/ (CH1 + CH2) if both thresholds are exceeded, else 0] % Mathematical Channel Settings x
Caleulated Gear To calculate the gear position from engine rpm and vehicle speed Name Bost
Function Pressure fa |
Precalculated Gear To calculate the gear position from engine rpm and vehicle speed, specifing the
gearratio for each gear and e axe ratio
Linear Cerrector To multiply a measure by a factor then add an offsetvalue Sampling Frequency Wk * |
VALUE =(a* CH)+ b
Unit of Measure bar a |
Simple Operation To add to or sublract from a channel value a constant value or another channel value . |
Ca T e e Display Precision 2 decimal places =
Formula
Division Integer To getthe integer part ofthe division . . N
VALUE = integer(CH / a) VALUE = 11800 MANIFPRES % ” -4 ‘ Constant [] ‘ 11800 EXHAUST PRESS 4
Division Modulo To getthe remainder part of the division
VALUE=CH%3a
Bit Composed To Compose 8 flags in a bitfield measure
VALUE = 1 + 1242 + f3% + F4°8 + 15416 + 1532 + 764 + f+128
save Gancel
oK Cancel
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Division integer: questo canale matematico restituisce la parte intera di una divisione.
Esempio: M800 CHANN1/1000: con M800 CHANNT1 = 8530 Division integer=8

¥ o2& kv @
Al [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

Add Channel | ‘

still available math channels: 37

7% Select a Mathematical Channel

x

_HI—

Bias

To calculate the bias oftwa 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
e.9. VALUE = (CH1+CH2)

Division Integer

To getthe integer part of the division

Display | SmartyCam Stream | CAN Output

Name

Sampling Frequency

Display Precision

S Mathematical Channel Settings

X
Divisioninteger
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

1800 CHANN1 4 || 1000 o

VALUE = integer(CH / a)

Divider

Save Cancel
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Division Modulo: questo canale restituisce il resto in una divisione con risultato intero.
Esempio: M800 CHANN1/1000: con M800 CHANN 1= 8530 Division Modulo = 530.

¥ RS ke § T®a
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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

still available math channels: 37

Display | SmartyCam Stream

Add Channel | ‘

7% Select a Mathematical Channel

To calculate the bias oftwa 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
e.9. VALUE = (CH1+CH2)

Division Integer

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

Division Modulo

To getthe remainder part of the division

CAN Output

Name

Sampling Frequency

Display Precision

S Mathematical Channel Settings

DivisionHodule

10Hz

1 decimal place

Division Integer

First Channel

VALUE=CH%a

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

op

Divider

1800 CHANN1 4 || 1000 E

VALUE=CH%a

Save

Cancel
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Bit composed: sono necessari sino ad 8 canali con valore 0/1, utilizzabili per comporre i singoli bit di
un byte. Normalmente questo canale viene utilizzato per comporre piu informazioni nel singolo

canale di un byte da mandare via CAN Bus.

E 4 bit o x
& = 8 O
* B @y & ko O T P e aw
Al [swa
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
p iq igg g play P
1
Add Channel | ‘ still available math channels: 37 = h | Setti %
E snnel Settings
8 Select a Mathematical Channel x Name [BitComposed
[[Chanel — Deseripon ] ST —— Lt s |
Bias To calculate the bias oftwo channels
VALUE = CH1/(CH1 + CH2)
Display Precision no decimal place fay |
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] [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 Channel 3(3)  Lef Button 4 s |
Linear Corrector To multiply a measure by a factor then add an offsetvalue
VALUE=(a*CH)+b FlagChannel4 (f4)  Left Button 5 A |
Simple Operation To add to or subtract from a channel value a constant value or another channel value Flag Channel§ (15)  Right Buttan 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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