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Abstract: A distributed moving horizon estimation (DMHE) algorithm based on the consensus principle was proposed
for constrained state estimation of full-car active-suspension systems. Firstly, to reduce the calculation demand in the state
estimation, the vehicle active suspension system is decomposed into several subsystems with reduced order. Secondly,
to improve the effect of distributed state estimation, the moving horizon estimation (MHE) method is used to deal with
the state and noise constraints of the active-suspension system. Considering the correlation between the subsystem and
its neighbor estimation states, the information fusion of states of the active-suspension system is realized by applying the
consensus principle several times in a sampling interval. The sufficient conditions for ensuring stability of the algorithm
are further established. Finally, the effectiveness and the superiority of the algorithm are verified by some comparison

simulation experiments.
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Fig. 1 Schematic diagram of full-car active suspension system
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Table 1 State vector configuration of full-car active-
suspension system subsystems

TARSG TR EARE

FREL it =6 & & €0 €11 €12 13 E14]
FRH2 =& & & 10 €11 €12 13 E14]
FRE3 =& & & €10 €11 12 13 E1a]T
FRG4 =& & & €10 €11 12 13 E14]T
T R4S P® =€ €10 €11 €12 €13 E14)T

TARGZBFEEMEHATEG = (V, B) R
R, HAFEY = 1,2, mERMERLE, EAE =
V x VIR TT R B (g, 0) R s A 1 a5 ml A ) 4% 18
SRIBE R X TR AL € V, VIFRIRT R4l
JEEEE BV L {5 (j,0)}, K AN B ¢
Ve RBEPRVY, i € VRERBREIAN T RG5H
BHESNT RGNS T RGHRIRE.

B LB G RN T RS UL
PAT B S [RDIR A2 [ A ik -

n

xiﬂ = Aixi + ;#Aijx{ + B
J=L97

Hepit€{0,1,- - }; 2" RRTFRGUNRE Hi € V;
y' € REARTRGUNFIHINEME; o' € RERT R
il FE T3 JEFEAY, BY R B 2 4 B 1 5L
FERE, 73 BIZRs T R G PR 1A SBR[ R 2R
o e B 5 i N ud FRR N 3 FE T P! IR 2%
Py AV i =1,2,--- n, ] # T RGEMEAEE
B, EZIE T8N T RAEFANT RAMB) 12448
KMk, FER R, AT RS0 € VAHRFIEE N

THES C”x; + D’:vz, )

T
T

uy + Bw;,  (3)

Horp: CTRID /& 3 24 4k FE 10 W e B, 20 990 R 7w
ST ARG R S AR R T AR GUIR S A
HIAHSCHE; v € RFER T RGN ERR.

e AR T RGBS 45 — DB
K e RM*Mgs&, M reR

K930, (G,0) € BB, s
Jii =0, Hofh, (5b)
M ..

Zk,z,]:]_7 Vi:1,27...’M7 (SC)
Jj=1

I i A2 30 (5a)—(5c) [ [ KA 5 T8 45 X 45 A2 R
(1), B 25 52 — /M lAE 40+, 0 0E KA 2 Mk £ DLRIE
RS TH 35 LSS B O T (A 1. AR 4R
K, e Z0EE, A28 8 @ (5 B B AR & T R 48
AANAE B, BIAH 7 R GEi e — AN KRR BE P ] LR A
P EE vyl § € V.
3 FIMBERGE SRS
XT3 5B R 4 (3)~(4), KHDMHE /7
1 RGUIRASHATAN T, W E2FR, TR ZE,
AT G € VRS BN v #0222 AH ), v,
oyt LA T AR R g € VI3RS B ZI5%
N A SRS B EFEH 14 A 2l 7 R,
N F RGR P — AMHE M 8. ¥ 55 % & — A K/

NN + 1, JEE Nt — N, t — N + 1, - - -FEE K/
WEhE 0, 1Y) = col(yi_no Yt noas - YD) BT

ARG s & O BT BT R R R R P
f i IIDMHESL% (1 H AR R AR A 1 R GLAE 1 2
T S B PR R R Y AR i AL 5 A
i RGUIRSMRANE B, DURIFEh T DR)Ia S5 5%

EARAEAT IR T

A
x| | ! x| | a2 x| |2
v 1Y v v v |y
|f‘r‘fﬁ“2ul| | it 2 fhiita 5
- g 1 ys

K 2 BEEBIRAG ARG TR

Fig. 2 A schematic of distributed state estimation for a full-
car active suspension system
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Fig. 5 Vehicle attitude estimation results
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