SFO012A_HysCmp.slx

printed: 16-Jul-2015 13:48

=

Step

L) BN call_HysCmplnit1

call_HysCmplinit1

Y - - call_HysCmpPer1

call_HysCmpPer1

(2 )————»{assicmaas

AssiCmdBas

VehSpd

VehSpd

CGO—

AssiMechT

SysFric Offs

CO—

WhilmbRejctnAmp

HysCmpCmdDi

AssiMechT

SysFricOffs

WhilmbRejctnAmp

HysCmpCmdDi

HysCmpCmd

HysCmp

Nexteer Confidential -- Copyright 2015 Nexteer I

File Dependencies:
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- Initial Release based off of EA3 Version 008
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call_HysCmplnit1

SF012A Hysterisis Compensation

This function improves steering precision and feel by compensating for physical friction and efficiency losses.

Due to the vibratory nature of a vehicle, the calibrations associated with these physical attributes are allowed

to vary according to vehicle speed and the magnitude of Wheel Imbalance Rejection function command. The function
includes a feature to deal with changing physical system properties over temperature operating range. It also
incorporates calibration tables used to modify how the compensation is applied during transitions between operating
quadrants and during periods of near-zero handwheel torque. Finally the function may be disabled for purposes of

bench testing

Version: 1.0.0

Date: Jul 8, 2015
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Display Variables

dHysCmpAssCmdFild | |

dHysCmpHwTqFild

dHysCmpAvl | | dHysCmpFric
dHysCmpEffCmpTq I I dHysCmpPosAvl
dHysCmpNegAvI | | dHysCmpRawVal
dHysCmpRiseYFac |
PIMs
AssiCmdLpFil | | HwTqLpFil
FinalOutpLpFil |
PrevHwTqFildVal | | PrevAssiCmdFildVal

PrevRiseX | | PrevRiseY

SF012A_HysCmp/HysCmp
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function X . .
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FilLpInit FilLplnit
lc: 0 lc: 0
Ts: ARCHGLBPRM_2MILLISEC_SEC_F32 Ts: ARCHGLBPRM_2MILLISEC_SEC_F32
Freq: HysCmpAssiCmdLpFilFrq Freq: HysCmpHwTqLpFilFrq
StVar: AssiCmdLpFil StVar. HWTqLpFil
HysCmpAssiCmdLpFillnit HysCmpHwTqLpFillnit
FilLplnit

lc: 0
Ts: ARCHGLBPRM_2MILLISEC_SEC_F32
Freq: HysCmpFinalOutpLpFilFrgq

StVar: FinalOutpLpFil

HysCmpFinalOutpLpFil

SF012A_HysCmp/HysCmp/HysCmplnit1
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E
[HwT qFild] &ED) (EE]
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Adiflerent subroutine il determing what fraction of the totato appy
fassCmdrid]| [ @niimbRejcinam]
AssCmdFid WhimbRejctiAmp

1. Establis h baseline amount of compensation available.

[T qFild]

ul

Absit_32_f32

Max f32

EffOffsCalc
L (u16VariX , u16VariY )

HysCmpETCpTq

Coulomb Friction + Efficiency Losses

EffLossCakc
L (u16VariX , u16VariY )

Baseline compensation available
(positive value)

FysTqNotLimd

O——————— »fassiear

AssiMechT

sysFrcorts

SysFricOffs

CoulombFric
CoulombFric

[VehSpd] Venspd
[VehSpd]

ysSatn
Lor (u16VarX . u6VarY )

CoulombFiic

ble compensation
- negative

Blend out with handwheel torque. = pos|

dHysCmpPosAvl

[HysTq]
[T qFild] m 132 wpt2 inp
Absh_f32_f1
[VehSpd] 32 u9p7 BS
HwTqSca

Bilnr (u16MplX , u16MplY

dHysCmpAvl

Abst_f32_f2
NegHysCmpSca
Lir (u16VariX , ut6VarY )

dHysCmpNegAvl

ITmbRejctnAmp)

NegHysCmp
Lir (u16VariX , ul6VarY )

LoLim.

HiLim

outp

Satn

[HysTq]

SF012A_HysCmp/HysCmp/HysCmpPer1/CalcAviCmp
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[WhiimbRejctnAmp]

WhlimbRejctnAmp

VehSpd

[VehSpd] 32 udp7

\
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Lnr (u16VariX , u16VariY )

\

[VehSpd] 32 udp7

WhilmbRejctn On
Lnr (u16VariX , u16VariY )
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\
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For a given vehicle speed, find the constant friction value, then blend between them
according to "CoulFricWIRBInd" table".

Then scale the whole thing up or down according to the ball nut temperature signal.

Finally, adjust by the offset value recevied from SF-07 Average Learned Friction.

WhiimbRejctnOffFric
—>| u9p7 32

—>| u9p7 32 - -
WhilmbRejctnOnFric

Inp1
Inp1*(1 -Fac) ->|—|
»Inp2 | +|-> Outp >
(Inp2*Fac) ->|—|
Fac » -
X - >+ CoulombFric
CoulombFric

|

TSca
Lnr (s16VariX , u16VariY )

u9p7

WhiimbRejctnCmdBIndFac
—>| u2p14 32

Bind_f32

A 4

+

SysFricOffs dHysCmpFric

SFO012A_HysCmp/HysCmp/HysCmpPer1/CalcAviCmp/CoulombFric
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[TqChg]

[PrevRiseY]

No

IF TrqChange = 0 THEN

Change
ELSEIF sign(TraChange) =sign(PrevRiseY) THEN
More Compensation
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Zero Hysteress C produces the nominal asset curve
Fully steering into corner produces max allowable hys compensation (adding to assist)

HysCmpRiseX

width

Fully steering out of comer produces max allowable hys compensation (subiracting from assist)
ELSE Transitioning will reduce magnitude of hys comp toward nominal assist
Less Compensation
ENDIF
[TqChg]
PrevRiseX | [PrevRiseX] PrevRiseY | [PrevRisY]
ul if(u1) :
[ B 2
Absit_f32_132 < ut it ()
[Previsex] Prev RiseX RiseX|
EPSILON_ULS_F32 .
[PrevriseY] Prev RiseY RiseY |——
elseif(u2) [ NoChg
— elseit ()
= [Tachg] TqChg RiseX Merge
—f=s08
- [PrevRiseX] PrevRiseX RiseY
—f=s
else VoreCmp
MergeX
[ else ()
[TqChg] Tqchg RiseX
[PrevRiseY] PrevRiseY RiseY
LessCmp
Merge
MergeY

HYSRISEYLIM_ULS_F32

LoLim

HiLim

RiseYFac

outp PrevRiseY

dHysCmpRiseYFac

SF012A_HysCmp/HysCmp/HysCmpPer1/CalcRiseFac
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Action Port
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"Partial Reversal" means driver is changing directions and Hysteresis Comp is reducing its magnitude toward
zero (nominal assist). When function crosses zero, Hysteresis Comp calls this a "Full Reversal". Once

Full Reversal is reached, the next calculation loop will branch to the "More Compensation” block rather

than the "Less Compensation” block.

[PrevRiseY]

No Change - no change in handwheel torque (do nothing)

More Compensation - greater hys comp magnitude

Less Compensation
Partial Reversal
Full Reversal

- less hys comp magnitude
- toward zero magnitude
- zero crossing

|[Mdﬂ'thg] >l }—' ul 1 €U2)  [rmrmsms oo
Absit_f32_f1 i
v
if {}
|[PrevRiseY] =I ul }—' W@ dse bocomne ! [PrevRiseY] PrevRiseY RiseX » Merge
i > D
Abslt_32_f32 i > RiseX
i
i [MdfTqChg] ModTqChg RiseY
i
; PtiReversal
A 4
else {}
[TqChg] TqChg RiseX
- Merge
[PrevRiseY] PrevRiseY RiseY a RiseY
FullReversal

SFO012A_HysCmp/HysCmp/HysCmpPer1/CalcRiseFac/LessCmp
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Action Port

PrevRiseY

HysCmpRevGain

HysCmpRiseX

LoLim

i

HiLimJ‘

Outp

XLim

» Convert »( 1)
useless block RiseX
do not code
»132 ——<08 ‘
x
RiseY
Jul |—>|f32 u2p14’—> . u2p14 f32
RiseY
Absit_f32_f32

HysRiseTbl
Lnr (u16VariX , u16VariY )

SFO012A_HysCmp/HysCmp/HysCmpPer1/CalcRiseFac/LessCmp/FullReversal
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O——-

PrevRiseY

+

ModTqChg

Action Port

HysCmpRiseY

A 4

Inp

LoLim Outp

HiLim

YLim

» Convert

L= "1
useless block
do not code

o e

u2p14’—> :

Abslt_f32_f32

HysRiseTbl

RiseX

Lnr (u16VariX , u16VvariY )

u2pi4 32 RiseX

Note : To determine Rise X, the Xtable is to be fed with HysCmpRiseY cal
and Ytable input with HysCmpRiseX cal in HysRistTbl interpolation block.

SFO012A_HysCmp/HysCmp/HysCmpPer1/CalcRiseFac/LessCmp/PtIReversal
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TqChg

PrevRiseX
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Action Port

»{ Convert »( 1 )
useless block RiseX
do not code

f32 :':sos

P Inp
—>| Jul Hf32 u2p14}—> :
LoLim Outp

Abslt_f32_f32
RiseX - HysRise bl
Lnr (u16VariX , u16Variy )
HiLim

Width

RiseXSatn

HysCmpRiseX
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if{}

Action Port
D (D
PrevRiseX RiseX
D (2D
PrevRiseY RiseY
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SF012A_HysCmp/HysCmp/HysCmpPer1/CalcRiseFac/NoChg
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AssiCmdBas

StVar: AssiCmdLpFil
SysGlbPm SysTqRat

FilLpUpdOut :
X Inp pLp P Outp [AssiCmdFildVal]

[AssiCmdFildVal] “ ut if(u1 > u2)

Abslt_f32_f32

HysCmpAssilnpLim u9p7 32 u2 else  fr---

Note:

HwT( filtering is expected to happen every periodic, so filtering

block is placed outside the 'else’ block.
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________ . PrevHwTqFildVal

In1

In2

Out2

1 ‘
i
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i —  ——

i PrevAssiCmdFildVal

i I

i

i

i

i

FilLpUpdOut
Inp pup P Outp

HwT
q StVar: HwTqLpFil

|[Ass'CmdF|IdVaI] N

In2 Out2

A4

Merge

PrevHwT gFildVal

A4

Merge

‘ A
|

TqChg

PrevHwT gFildVal

»( 2

HwTgFild

—>| dHysCmpHwTqFild

PrevAssiCmdFildVal

»( 3

AssiCmdFild

—>| dHysCmpAssiCmdFild

SF012A_HysCmp/HysCmp/HysCmpPer1/FilAndLiminp
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if{}

Action Port

1 ) »( 1 )
In1 Out1
(2 ) »( 2 )
In2 Out2
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SFO012A_HysCmp/HysCmp/HysCmpPer1/FilAndLimInp/If Action Subsystem
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else {}

Action Port
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SFO012A_HysCmp/HysCmp/HysCmpPer1/FilAndLimInp/If Action Subsystem1
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O—w
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FUT)  frmrmimrmmimm s i
A 4
else b—mimimimimmioo X if {3
: Out
i Zero_Command
! »
! Ll
A 4 M
oo ) erge———» (1)
CalcHysCmp
———P
RawHy sCmp Out
HysCmp

SFO012A_HysCmp/HysCmp/HysCmpPer1/FilHysCmpOutp
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else {}

action Port Nexteer Confidential -- Copyright 2015 Nexteer

FilLpUpdOut
Inp pep P Outp > Inp
RawHysCmp StVar: FinalOutpLpFil
ar- FinalutpLpr! P -u P LoLim Outp P X
HysCmpOutpLim » HiLim J‘
FinalLim . Out

SysGlIbPrmSysT gRat

SFO012A_HysCmp/HysCmp/HysCmpPer1/FilHysCmpOutp/HysCmp
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if{}

Action Port

rIC

Out
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SFO012A_HysCmp/HysCmp/HysCmpPer1/FilHysCmpOutp/Zero_Command
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