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An Investigation into Coordinated Control of 4-wheel
Independent Brakes and Active Roll Control System for
Vehicle Stability
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ABSTRACT

This paper describes an investigation into coordinated control of electronic stability control (ESC) and
active roll control system (ARS). The coordinated control is suggested to improve the vehicle stability and
agility features by yaw rate control. The proposed integrated chassis control algorithm consists of a
supervisor, control algorithms, and a coordinator. The supervisor monitors the vehicle status and determines
desired vehicle motions such as a desired yaw rate and desired roll motion based on control modes to
improve vehicle stability. According to the corresponding the desired vehicle dynamics, the control algorithm
calculated a desired yaw moment and desired roll moment, respectively. Based on the desired yaw moment
and the desired roll moment, the coordinator determines the brake pressures and the ARC motor torques
based on control strategies. Closed loop simulations with a driver-vehicle-controller system were conducted
to investigate the performance of the proposed control strategy using CarSim vehicle dynamics software and
the integrated controller coded using Matlab/Simulink.

1.M 2 ol B FAYS AN A RS FHIE &
= 13

2 AREHAYY g Ak gojo] wAE S g

A2 5ol Ayl U kol FAH: Ao FE TF WA A7 eAFTHE ol 85t
oy NSy A7) e ke e ESCEe AUAE @ & e sHsAel AAE
SHYL AT & Y BE 55 Ao AzxgEoel A GdR dFse] ARHAT TF d7b Al=E
Adsla AA el Hgsa gk dwbdor x & S8 ESCEHl disi dAe V€ drEE o
o] AEs SE @spsEe CDCY ARCE A &% 2Tk Eoloje] MRS o8l aF ol
93t direct yaw Alojolth (AolA = T A=A

- AL o ARl F A 8 ARIE LA, B
o AR FFA T ¥ & SHEE YIRA 2T 21 ATUE 1
E-mail : hhd9@snu.ac.kr st WA F A AFdolEE FHEh &

KNSt MES| K H5H, M1, pp. 37~43, 2013(=2 82X+ 2013.6.5, MAI2 L} 2013.6.17) 37



S
3k T}k =EEol A= CDC ESC A28l £33}

2 23 QY= o RUEE Esto] ESCY
Aere] B34S Fa)atgry. ©0O

o & AAE
Al TEEO}W ESCS’Jr S¥ste A7E A
AA Lda#EL Supervisor, Control algorithm,
Coordinator= A ¥t} Supervisorol| A+ 252 4
HE EUHHS}L 53X Ass AA4s, Control
algorithmoll & 5% A¥S FF37] A% Ao ¢
28 A4 "ot olgA AAHE Ao g4HES 4
ko] dFoolle] Ag 27-& 1 sted Coordinator
oA HZ wufstA €dcth AA ¢aE]Ee Carsim¥t
Matlab/Simulink 2 71 25| 1

2. ARS Modeling

2 =R AMEE ARSEHS (2) & Fase] 4
741?4»5}. o2 8oz YJehH oS3t
7} 71 & Ao upgba] gz drpgR|st whgE 229
of wtebd & uprh HEEn o] Atelo] RE7F A
= Txolth

Fig 1. Behaviour of active roll bar system
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Fig 2. Active anti-roll bar system
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3. Integrated Control Algorithm
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Fig 4. Integrated Chassis Control Algorithm Scheme
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3.2.2 Yaw control
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4. Evaluation
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