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Abstract: This paper presents an adaptive variable weights tuning system for an integrated chassis control with
electronic stability control (ESC) and active front steering (AFS) for lateral stability enhancement. After calculating the
control yaw moment needed to stabilize a vehicle with a controller design method, it is distributed into the tire forces
generated by ESC and AFS using weighted pseudo-inverse-based control allocation (WPCA). On a low friction road,
lateral stability can deteriorate due to high vehicle speed. To cope with the problem, adaptive tuning rules on variable
weights of the WPCA are proposed. To check the effectiveness of the proposed method, a simulation was performed on
the vehicle simulation package, CarSim.

¢ F9 M3 BANrad) L B 2AA AR B8 A3

d o elRw me waa o A2 (m)

F, F, F, : Btolo] £2, =, 5242 (N) m A FETE (k)

FypF, @ A3 F8 Eolo] 93 (N) M, Ao 2 EHAE (Nm)

Fy tAFSol| o3t H& Ehelo] F¥ (N) X : Bfolo] Aol o] WE

G . 9938k 3 (effectiveness matrix) Py : g HHE (m)

L : 2 ¥4 T E (moment of inertia)(kg-m?) Py : Al's E (MPa)

J :WPCAS] 54 g 4 1, AEIH FES &7 (m)

K D Eofeld BE Aol7]e] ARl Ve v, DA RS FEE (m))

Kp  Als BEA-9E W3k 44 (MPa/N-m) v A S (mfs)

L C Ao A 2Ele] WEZ F7] w :WPCA®] EAX oA 7h5A] 3d
BB : LY (rad)? FEHZ W3S (rads)

+ Corresponding Author, acebtif@seoultech.ac.kr & ;AR ok AFE ZFZ (rad)

=
Al
© 2016 The Korean Society of Mechanical Engineers A5 . AFS of o]&t =7} %z} (rad)

=]




104 ol A %
& : 543 Etolo] 3o gk 7tsA
v Va : AACL 7IE 88 (radls)
p :WPCA| A 7} 7152 9] ¥lH
. : Efojol-ie¥ mpEA g
1. M

et oz akg b Aloj= Ao S E(yaw
rate)©] RS 3] o ANE VI 8&
(reference yaw rate)> FEotES &l Ao|ttd o=
A3 A i}‘j/koﬂ RUES wEAYE #5717 2

[3ft}, A TEVIEE ZE5H 5 AE
77] & xﬂ% S e U= A Aol FA
(Electronic Stability Control: ESC),? A& F71& %
g7ts e Y= TF AE i@}(Active Front
Steering: AFS),Y 18] #Z3} = 23&Hd| 2] v}
E T EdE vEoUle B WHH(Torque
Vectoring Device: TVD)?¢] Qlth. wkeF zpfo Al o
HHAEES “P~01 w7l f1al 2 i o] FAE o
&= AF A HAA AAdE TF AAL Al
(Integrated Chassis Control: ICC)2}aL &} ©

1990 Al ZRkoll ESC 7} W= A xpge] <17
de o m YEAT 1 A wE Alale
A Fasgleon 1 g3E AR} ESC & 2000
dd) $uiE o How AFE7] AFPCLEO
2000 Ao SHF AFS 7} 7BIEWHA ESC o] 9]¢l o}
E 75715 o835t Ao AAE AT 2
7 59T} ESC ¢ AFS 7} 7572 A}%H—E Al
ARA] Aole] A 72 FE7I7F NEA SR AREE =
Al vaE] o AL Aol fEow o 2 Aol &
= = glrk w3 ESC 9] AlE gHS ALgst

A QAT AFS WO R T ZAAE A& 4 9}71] =
WA Fapdo] dE A AbFe] & AStE 1A
93\1—4,'(5)

B =T A= ESC 9 AFS = A3 xpefo] o
sk 5 ARA XMOH s g S AIAL Al
oM XS A7 =d Qs Alo] & B

9l E (control yaw moment)E RF5°] W7] ¢|&l ESC
o] AlE=H AFS © F7F 2dzs AAsoF g
. ols g B =RoAdE UM 7HEHA
(variable weight)E 7HA+= 7F5 <A 84d 7|qk
Ao} wul WH(WPCA)S A &gcH) WPCA <] 7}
W 752 o]83lH ESC T ESC 9 AFS 9
TE7 2F¢e 44 5l F Jdov 54 1E
7IRhS ARESHAY g FEvIEe] ddiA
S 24T e drh® dE 5o WPCA
483 wf AFS o sdst= 7MY tEAE A

=
= 10 &2

2]

o
R

A dAsH WPCA & 3

HAs]= ESC o Al
O A}RE}A] il AFS RS AMgS A "t
o] 7<% ESC ¢

AFHE g gonz

2pgbe] AgET Al &£ Asrt 3A @A
A A @ RWEZ wsol 7]
AFS THS Ag3he 73% g 7k EA7F A7)

Al EW} 7+ 1 A97F Ao &7}
o= Qs a9
AFS 7} Aloje] g
EP% 2l OlD}. o] TAE
= AFS 9] Alof™
% %lﬂ%%ke ZHete= A

1= - ]o]-o},o:hq_ ©)

mﬁ*r
_V,‘i

A u]—zl
al AFS W& *}%’3}%
W 3 & Zh(side-slip angle)©]
“dd(lateral stability)®] #] 3}% T},
EXzk o|Ao 2 =rtsl= A
A|ghetal ESC 9] xﬂ%éﬁz—;

487 At
T | R

°!

N
QL
ES

oot F

19

off
e o g

oldl
>

o
5 &

N
ol
1o, w2
o
gy 2
>
e oo N &

ey mlo g

Nt o do 1o > f no
ol

iy e

.
ol
fr

ESC ¢} AFS &
}\]}\Eﬂoﬂ ;HgH AFS
a1 ole] el F&

rE i
_l\‘ T e
o|\

2
iy oft L

o o > op
oo
ol
kS
o Jf ol ol

o JP%
>
i) ﬂ\L
o
lo

ol
rir

oL

rf

N tlo rfr 2 ok

2,
2 2
o N
g
o 2
05§
T

oo o
oot

ofN o O oif ot X
=
o
=2
=
)
=
g}
@)
>
o
)
B
)

[>
% o2 '-1>-1
o »n
o w10 1 ol
o o B oox o w
s ) ot Mo s o>
tio AN
oL N v}
o =
5 rO‘
olo r_?(-:
N O

¢

o

to o oo > o

2. S MAl Mo{Z7| AA

B =wollA AAlsE S AA A= 2 F
TEEA L] Al7|ek 9 A= T

0]
PR

1 &9 Moi7| HA
*JH Aol 71 = Fig. 1 3 28 2 A-H% AHA
7 Rds 7Igrew AZFA1 A o(time-delay
control) ©]&S& Zgalo] 2FS A 7=
Za3g Ao & BRHE ME AL



I, I A y }
Vy V Fyf
ar, Ve B 55 é.‘f
Vx &
M7 m, I

Fig. 1 2-DOF bicycle model
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