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ÂČóìÚÕÂóä

ÅSlot 3: ÂóäÉČóæîÈßæèòÖÃîÈãóÚßóìÚñ
ÅăÕÚóâõÂÖóâãóèĀæñÂóäÉČóæîÈÂóäëõĈÚÿÜæøîÈÿËøĈîÿßæõÈĂÚ Matlab/Simulink
ÅÂóäÉČóæîÈăÕÚóâõÂÃîÈÿÛäÂ

ÅSlot 4 and 5: ăÕÚóâõÂĀÚèÖòĈÈ
ÅăÕÚóâõÂĀÚèÖòĈÈÃîÈãóÚßóìÚñ
ÅäòÑÃîÈéõæÜñÃîÈäñÛÛæÕĀäÈëòćÚëñÿØøîÚĀÛÛßóëÌöàÂ÷ćÈĀîÅØöàĀæñĀîÅØöà
ÅRoll motion

ÅSlot 6: äñÛÛÅèÛÅùâ
ÅäñÛÛÅèÛÅùâÂóäÜäòÛÅèóâëúÈ
ÅäñÛÛÅèÛÅùâË¬èÈæ¬óÈĀÛÛìâùÚÿèöãÚ
ÅActive roll control
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ÂóäÉČóæîÈßæèòÖÃîÈãóÚßóìÚñ

ÅăÕÚóâõÂÖóâãóèĀæñÂóäÉČóæîÈÂóäëõĈÚÿÜæøîÈÿËøĈîÿßæõÈĂÚ Matlab/Simulink

ÅÂóäÉČóæîÈăÕÚóâõÂÃîÈÿÛäÂ
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ÂóäîîÂĀÛÛãóÚãÚÖ°

Å8 ECST (ÂóäÛääãóã + ÂóäÜÐõÛòÖõ + āÅäÈÂóä)
ÅPart 1 : ĀäÈĀæñāâÿâÚÖ°ØöćëòâÝòëãóÈ×ÚÚ
ÅPart 2:  ăÕÚóâõÂÖóâãóèÃîÈä×
ÅPart 3:  Suspensions
ÅPart 4:  ßæèòÖÕóÚÃóÈÃîÈãóÚßóìÚñ
ÅPart 5:  äñÛÛÿÛäÂ
ÅPart 6:  äñÛÛë¬ÈÂČóæòÈ

ÅÃîÂČóìÚÕÿÛøĈîÈÖÚ
ÅPhysics: ÅèóâëâÕùæÃîÈä¬óÈÂóãØöćÿÃâÈèÕ ÂóäèõÿÅäóñì°ÿèÂÿÖîä°.

ÅApplied mechanics: ÉæÚéóëÖä° ÂóäèõÿÅäóñì°ÂóäëòćÚëñÿØøîÚ
ÅÂóäÿÃöãÚĀÛÛèõéèÂääâ.
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ăÕÚóâõÂÖóâãóèĀæñÂóäÉČóæîÈÂóäëõĈÚÿÜæøîÈÿËøĈîÿßæõÈ
ĂÚ Matlab/Simulink



ĀÚèØóÈÂóäëäóÈĀÛÛÉČóæîÈ
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Forward model Backward model

Source: Onori

Å Physicalcausalityisheld;
Å ÅèóâÿäĆèäîÛÂóäÃòÛÃöćÿØöãÛÂòÛÅèóâÿäĆèä×ÉäõÈ;
Å äù¬ÚăÕäÿèîä°(ÿË¬ÚÖòèÅèÛÅùâPID)ëäóÈÅČóëòćÈÿÛäÂĀæñÅòÚÿä¬È;
Å ÅČóëòćÈÉñ×úÂë¬ÈăÜãòÈÛæĆîÂÝúÅèÛÅùâØöćäòÛÝõÕËîÛĂÚÂóäëäóÈÉùÕÖòĈÈÅ¬óĀîÅØúÿîÿÖîä°.
Å ÅèóâÿÛöćãÈÿÛÚÉóÂÉùÕÂČóìÚÕÅèóâÿäĆè;
Å ÃîÉČóÂòÕÃîÈäñÛÛë¬ÈÂČóæòÈ×úÂÚČóâóßõÉóäÔó;
Å âöÜäñāãËÚ°ĂÚÂóäßòÓÚóÂæãùØÙ°ÂóäÅèÛÅùâîîÚăæÚ°;
Å äèâāâÿÕæÂóäÃòÛÃöćăÕ.

Å ÅèóâÿäĆèØöćÖîÈÂóäĂËĂÚÂóäÅČóÚèÔîòÖäóÿä¬ÈÂČóæòÈØöćäñÕòÛßøĈÚĀäÈĀæñĀäÈÛõÕ;
Å ăâ¬ÉČóÿÜĆÚÖîÈâöäù¬ÚăÕäÿèîä°;
Å ßõÉóäÔóæòÂêÔñĀäÈÛõÕ/ÅèóâÿäĆèÃîÈë¬èÚÜäñÂîÛäñÛÛë¬ÈÂČóæòÈÖ¬óÈąÿßøćîÂČóìÚÕëáóß
ÂóäØČóÈóÚÃîÈÿÅäøćîÈãÚÖ°ĀæñÂóäëõĈÚÿÜæøîÈÿËøĈîÿßæõÈ;

Å ăâ¬ßõÉóäÔóÃîÉČóÂòÕÃîÈäñÛÛë¬ÈÂČóæòÈ;
Å ÅèóâÿäĆèÉäõÈÉñÿØ¬óÂòÚØùÂÜäñÂóäÂòÛÅèóâÿäĆèØöćÖòĈÈăè;
Å ÂóäèõÿÅäóñì°ÿÛøĈîÈÖÚÃîÈEMSØöćĀÖÂÖ¬óÈÂòÚ.



Homologation Drive Cycle
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èÈÉäÂóäÃòÛÃöćĀÛÛĂìâ¬ÃîÈãùāäÜÃòĈÚÖîÚÂóäØÕëîÛãóÚßóìÚñÃÚóÕÿæĆÂØöćÂæâÂæøÚÂòÚØòćèāæÂ (WLTP)



āâÿÕæăÕÚóâõÂÖóâãóèÃîÈä×ãÚÖ°
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äù¬Ú Simulink ÃîÈä× (×îãìæòÈ)
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Source: https://ethz.ch/content/dam/ethz/special-interest/mavt/dynamic-systems-n-
control/idsc-dam/Research_Onder/Downloads/qss.zip
Source: Guzella

The QSS- ǘƻƻƭōƻȄ 2.0.1 (Mozilla Public License, v. 2.0.)

https://ethz.ch/content/dam/ethz/special-interest/mavt/dynamic-systems-n-control/idsc-dam/Research_Onder/Downloads/qss.zip


èÈÉäÃòÛ
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ăÕÚóâõÂÖóâãóèÃîÈãóÚßóìÚñ
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ÛæĆîÂăÕÚóâõÂÃîÈãóÚßóìÚñ
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ÛæĆîÂæî (ãóÈ)

Road ςtire Limitations:

Wheel inertia
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ÂäñÜùÂÿÂöãä° (ÿÂöãä°)
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æòÂêÔñÿÅäøćîÈãÚÖ°: ÿëÚËòĈÚÅèóâëúÈîã¬óÈâöÜäñëõØÙõáóß
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ÂóäÉČóæîÈăÕÚóâõÂÃîÈÿÛäÂ



ÂóäÿÛäÂ ςÂäÔöĂÚîùÕâÅÖõ
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Source:  Genta



ÂóäÿÛäÂĂÚîùÕâÅÖõ -ĀäÈÖóâãóèÃîÈãóÈ
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ÂóäÿÛäÂĂÚîùÕâÅÖõ ςÂČóæòÈÃîÈãóÈ
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ÿÛäÂĂÚîùÕâÅÖõ
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ÂóäÿÛäÂĂÚîùÕâÅÖõ ςÃöÕÉČóÂòÕÂóäßæõÂÅèČćó
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ÿÛäÂĂÚîùÕâÅÖõ
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Source:  Genta
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ÿÛäÂìæòÈÅèÛÅùâāÕãèóæ°è
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ÿÛäÂìæòÈÅèÛÅùâāÕãèóæ°è

1
2 1 2

äîãĀãÂĂÚĀÚèØĀãÈĀãÂìÚó/ìæòÈ

Master cylinder Master cylinder
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èÈÉäÿÛäÅ
äîãĀãÂĂÚĀÚèØĀãÈĀãÂìÚó/ìæòÈ

1 2

Master cylinder

1 2

Master cylinder
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Master cylinder

Port 1

Port 2

Brakefluid
reservoir

Interface to pedal
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ÿÛäÂăààó -ĀÝÚÝòÈ

Master cylinder
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äñÛÛÿÛäÂÜîÈÂòÚæîæĆîÂ (ABS)
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ÛäõÿèÔØöćâòćÚÅÈ: Âóäÿä¬ÈÅèóâÿäĆèÿËõÈâùâÃîÈ
æîëúÈëùÕÿÜĆÚăÜÖóâãóÚßóìÚñ

ὠ ‘ Ç

ὠ Ὑ

ὠ
Ὑ

ρ „


‘ Ὣρ „

Ὑ
‘ ρȢς
„ πȢς
Ὑ ḙὙ πȢσά
Ὂ τὯὔ
Ὅ ρὯὫά

 τχ
ὶὥὨ

ί

ÛäõÿèÔØöćăâ¬ÿë×öãä: Âóäÿä¬ÈÅèóâÿäĆè
ÿËõÈâùâÃîÈæîâóÉóÂëâÕùæăÕÚóâõÂ

Ὅ  ὓ ὓ

ὓ ‘ ὊὙ

ὓ πȢψ‘ ὊὙ

If, for example


πȢς‘ ὊὙ

Ὅ

 ςψψ
ὶὥὨ

ί

29



ABS

Off Reduce Hold
ĀäÈÕòÚÂäñÛîÂëúÛìæòÂÉñÃãóãăÜãòÈ
ÿÛäÂ

ÂäñÛîÂëúÛìæòÂĀãÂîîÂÉóÂÿÛäÂ 
ÿÛäÂÿËøćîâÖ¬îÂòÛÖòèëñëâ (2)
ÚČĈóâòÚÿÛäÂ×úÂëúÛ (4) ăÜØóÈÕóÚ
ĀäÈÕòÚëúÈÿßøćîÅøÚÜäõâóÖäØöćëúÎÿëöãăÜ

ÂäñÛîÂëúÛìæòÂĀãÂîîÂÉóÂÿÛäÂ 
Öòèëñëâ×úÂĀãÂîîÂ (2)
ÜòĉâÜõÕ (4)

A A A

30Source:  Bosch


