VA= amivo [ o jlouis [V 6,93 [NWAF Jlo /o yLib g Lo jl SilSo

s A
fub)fubub?uﬁ/djgv,{f

Aowe &
DOI: 10.22044/jsfm.2017.942 ”/‘(/U"”le)

Sl (o33 090 J yBS 3l 0oliiwl b Jlad 3o 55 s bamgi 95095 (b3 52 (5)lualy dgae

Tilale e 5 @31 ol 530 oo
R JPRA K NS AT PRUSFEPIE 9t L PRPRTIPRII S T L
It oo )y dlgs  iaio oKD (Sle (oo 0SS ¢ yLudils T
by oM OGS (S oA (Sl (cwrditen 09,5 15 SIS (Ggaminild T
AARTZRRVAL SRV CIAL SYNER7RN WP S CCIAR SN JEY VAR SPROC TR SN F E IR | T-7%

oS

shecwl oo (2l Jlaé o5 piasw 5l oolainl b o5 1> (Il sgup cg (Badas L33 050 aisS S G lie cpl yo
5 WS o0 41,8 ool Slasl oo ;o s aile el )l 40 1sd (o ,me 40 lag 095 ( SYsb slo Sasl, Cansy jo oS Ll
O 4 Sal 03V (65l el Sz (erlal polile (JIUS B9, o wmpd ol @ 5305 oy (Siuly s 4 iznes
Sy gho,y S 0aisS Pl Lis > liS Gl ( SYL Y jo aS eal (ol Y o jlisle b J S pteen G oelate
o oS S S o el 355 sllas ke (53, 1y oz s 5 (el Y 5 355om (e 3955 oslas (252
30T o0 )5 a4 pasrie o)) ,S L e piael Bl cya 1) adad J853) (soo ppo s b pian Gl ol 4 aST o0l
- A 5 0 o3l 5 gerelS (s luends Sz o 25 o e oo 5 50l a3 Sk b 5,055 (Saslis Jan
et S el &5 15 sy 39m 3 5 Kt slaosl 55, LS s 5 oo Al 5595 slessle s easss
S35 9395 57 Soluk e )3 pampe (B3 S 0uisS S8 Jlie )5 (ooleiin oanS ST Solie 3 Sles Sila

el 33 glaosl>

(7 Sl 19,995 Sealiys 1kl (533 090 J5uS 1 galS GlolS

Vehicle Yaw Stability Improvement via Active Braking System Using Adaptive Sliding
Mode
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Abstract

In this paper, an adaptive sliding mode controller has been proposed to improve the vehicle yaw stability
through an active braking system. Since the vehicles undergo changes in parameters with respect to the wide
range of driving condition, such as changing in road friction coefficient and also the dependency of braking
forces on this coefficient, an adaptive robust control method is required to guarantee the system stability. So,
a two-layer hierarchical control architecture has been designed which in the upper-layer, the value of
corrective yaw moment is determined to track the desired vehicle yaw rate and the lower-layer adjust the
longitudinal slip of the wheels to its target value. The designed controller, which is insensitive to system
uncertainties, offers the adaptive sliding gains to eliminate the bounds of uncertainties. A dynamics vehicle
model with seven degrees of freedom and Pacejka non-linear tyre model have been used to computer
simulations and evaluated the effect of controller in the step steer input and lane change maneuvers on dry
and slippery roads. The simulation results demonstrate the high effectiveness of the proposed controller
against the conventional sliding mode controller to improve the vehicle yaw stability in the slippery roads.

Keywords: Adaptive Sliding Mode Control; Vehicle Dynamics; Yaw Stability.
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® Linear Parameter-Varying (LPV)
® Adaptive Sliding Mode Control (ASMC)
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'Direct Yaw-Moment Control (DYC)
2 Yaw Rate

® Side Slip Angle

* sliding Mode Control (SMC)
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! Radial Basis Functions (RBF)
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