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Abstract: This paper presents modeling and estimator/controller design for the hydraulic system in Vehicle
Stability Control(VSC) system. A nonlinear mathematical model of the VSC hydraulic system is proposed and
its accuracy is experimentally verified. A brake pressure estimator is then designed based on the derived
mathematical model of VSC hydraulic system. And a disturbance observer, which compensates the estimation
error between the brake pressure and the computed brake pressure is also designed to enhance the accuracy of
the estimator. The proposed controller has the form of a feedback controller and determines explicitly the on/off
ratio of valves' driving PWM signals by means of making use of the simplified mathematical model in the
VSC hydraulic system. The performance of the designed controller whose feedback signal is generated by the

brake pressure estimator is validated through experimental results.

= o9 Q, :=Bdcla FUg Bste 43
Q, @ HANE BRI £
= H _]E]_ _1:_-‘_7 _9_ vl Py %Z
K, 23 WH (outlet valve)s7} 223 3| 0 onort TIE WHE A §3
K, A% dely B3] g el v Cwe om
° N . = . QPUMP‘SE:\'—L— MIRG] (=K4)
K, 97 ¥H(nlet valve)s7t 272 W3 Vo um B2 ds ATe)
K, @®= % - dele el ealel ns
N y, A2 g §49) 2
Ky B S5 AEAR AR A qumpr: BT 0B 57} 2992 B8 (=K
P pyyps Q7 HE] YT 4 A pppr Q7 MBO 57 2892 WY (=K,
Py AT EBY ST 4 A oy BHYE WHe] $7} 0¥~ WA
P, AT Y B odd M v As
P acc  F¢7(accumulator) @] ¥ U D SAle AAA S
Py | TUE WHEit vave)® U4 FEHz A B2 @94
13 329 A4S A AT 4 bs ¢ BEE) Pl
Pper - X AT &Y d D EERY AE
Pyasrer’ PHEE AW o4F v.ooRERY R
p D RAY 45
A5g 0 20059 119 39 jzﬁﬁiz oo B4 &7
ol ZY(AYAA) : AghstE AAFT IR
E-mail : ki@snu.ackr, Tel : 02-830-7135 R= 3211A5: o3} B Atole] A} AR}
47, AT ALUGE AAFTFEE e Ad*



VSC Fa-RRY 49
o= Bzl 4 AY wn
P,, ' EEEFEH ALE AHA
n D AR AE dEH ANE A dEHe
2}
x D xS FAA
x xS FAHLA (= )
4L, BE7 A
v D Zb#Fe] 8 & (yaw rate)
B » 2] 3 vl11y ZH(body side slip angle)
8 D ApEFe] 237}
a, AFY B SR
P DA 7t FE Al el Aol
cLcC,): FF) elojold] Iy 34 AT
[£1,) AFFATAHAT EAS Atel9] o]
I, DAY 2 3F e IABA
v, | AFY WY S
e kel 57t 3 w3 A
7 Efojo] ¥R
K, svgjo]lz A
w el &

K A% %8 Aelr A9
T ne} A3
T, AT WE EE ST el A A

if x<T .

Sat T(x)={x o T . ¥ 3}(saturation) &<

.M B

HI AEF AT gt #Ao] FobRlel ulel
71EY 53 FEH AAEREPAAG A Holut
TEAHOE AL AAE FHEtaAtslie A
BAAA 2" tig FA4le] JolA | Aok 1 F
L2 AE]of(oversteer)tt AT 2=E]of(understeer) 2}
2o AT 3 W) Ebgs AFE Alofsted
T+ VSC(Vehicle Stability Control) AlZ€L& 7]
£9] ABS/TCSET B FAZA FujolAe
FE 17 s&akgd AFEo Atk VSCx At
Foll AFE Y JEE A, 2F2 AN, 8 &
T AAN 283 28 AXNEREH A% 3 A
A3t zpgo] EQFAS a3 A

i

F371 R A7l AAC B AT

=zt wpFel] HPHez AFgEe 3459
Agel 4 ATE I AAFH olF
VSCell Hig AFE F2 A Tt 7Nt 3t
o AFe] FAHAASE ARSI HAst da
5 2 FRES g5 F= b F2 2
ol “‘—iroixi Mi AR ol 2 ZHEE A

T A="EE Aojshke £

C‘:

JhH o2 wEg Aot
m}aw B =RdAe VSC #gAlo] AlxE
N3k A7 Aolr) MAE Bxa A4 gt
£ =844 oFe VSC F¢A]
VSCH 4, EBdlelz g agx
233 old g FEH RdS
=2d 2dg HEe=
(feedback controller)&
loop)Alo] W& H-8-3

Al 252
e HE
T Z34 o)
&8 =HEY A7)
AA st HFEZ(open
gl A £ e

AE A4 Aol AU A A sEs
b - 55 A=
2. 2ozl
B =F AFEE VSCHYE fHe I Uy
kAl xlEko] ARE Ao 2] Fig. 19 EA1H 3F
259 e px7 mo|gith

2. booster
4. master cylinder 5. filter
7. high pressure switch valve & pump and motor
9. check valve 10. inlet valve 11. accumulator

12. outlet valve 13. caliper

Fig. 1 VSC hydraulic circuit diagram
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Valve | Valve | Valve HPSV Motor
Normal mode open close open close OFF
VSC pressure partially
increasing mode open close close open ON
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Fig. 2 Increasing mode schematic diagram
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