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Abstract: For different purposes, hybrid systems can be modeled differently by a few equivalent models. In this paper
the research is focused on describing linear hybrid automata (LHA) with state-dependent space models. The difficulty of
this description lies on that LHA are a class of autonomous non-deterministic models, while state-dependent systems are
deterministic models with input. The uncertainty in LHA can be represented by introducing new input variables. In this
way, the equivalent state-dependent models can be built up, where equivalence means that the two systems generate the
same trajectories.
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1 5|% (Introduction)
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43 BT B & 4510 (piecewise affine, PWA): HE fE 15
FUAEG AN G P B SRR Y R A4 AR

B A2 4 8 & R 457 (mixed logical dynamical,
MLD): ¥ 3@ 5 . B & LY R =35 45 5 1 45 2 1 &
SRt

2k 1k 14N 2 418 (linear complementary, LC): ¢ #)
R THUMC % RS @R, Ja k) H T4k — K
KRB RG.
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Fig. 1 Translations of some hybrid dynamical models
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2 FREEFRF S (Notations)

REREL, v € RrBRe gL En, I Hal
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3.2 R ] 45 Y (State-dependent models)
RS HA A TR ) M Ak Ay
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%4 (Conversion of linear hybrid automata into
state-dependent models)
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4.1 R BE R A E P 48 (Des-
cription of the uncertainty in the process of con-
trol mode transition)
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Fig. 2 Transformation picture
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dependent models)

ETLHASE A 10 PR 285 4 25 () B A iR T
LHAE Z2IR 25 48 15 (1) 20 25 38 4 Jok i R g 54 i)
Ak o AR, A AREL T AR Ak i R T A7
TE AN P, IF B TLHAMAT B — At {z. (1),
ue(t), M (t) PR R, 755 2 S0 AR A
[F) AR TR o BB AFAE — AN {2 (8), w(t), M (t) MR i
W5 Z AR, Hthz(t) = z(t), u(t) = [u(t)”
w(t)]T.

EIR 1 5 SAPTHE R 2% A S LS )
IR T AL PR RGBT
a(t) = Alx(t), u(t))x(t) + B(x(t), u(t))u(t) =

l
Zl Eq(M(t), M;) - (Tj0A;0 +
=

lj
; Tjoos (i) * Ajioy (i) () +

l
> Eq(M(t), M;) - (Tjo - Bjo +
j=1

lj
Zl Tjﬂj (i)Bj#Tj(i))u(t)'
i=

1T R e AR 7] B s IR B A (o (8, ()
B(x(t), u(t)) @A 58 AR ), BRI de — 10 2101
A(z(t—1),u(t—1))FMB(z(t—1),u(t—1))n LA Tt
EIﬂL%JM(t) H@HX{E ,H;EP Ajy() :Aj, Aj,aj(i) = Ag].(i),
Bjo = [B; 0""%], Bjo,i) = [Boyi) 0"7%].

ik RAR AR 2k

1) EHCRE AL B R G5 W A 50 45
B B A B B, MEINM (1) = M.
P S LHASE I (PPIRAS WO TRl ik v, HAT 4o
110 = 1, HABL A SAF I G AR L0, LIRS
AR

(t) = Ajox(t) + Bjou(t) = Ajx(t) + Bjuc(t).
IXFNLHALS j Fhdas A X R A 1 s A e FEAH 7).

2) BHUIRAS R A SR, B R 4K A A X
Bk, MBS 7R B Sk 2 S o (¢) P s il A8 X
JE TS LHASE Y (1) R 25 MO TR) i ik v, b ik
AT, 3 SR A A B — o B R A 200 A2 Bk
BelFT (192 0.0,y FE 240 RS FEL 1A (08 i T
JRLHABK % ok B v (R AN o Pk, M(t) = MR
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Table 1 Continuous dynamics, input and invariant associated with each discrete control mode
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5.2 AR R Bod B (0 AN 5E 1 K 138 (Des-

cription of the uncertainty in the process of con-

trol mode transition)
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5.3 R )7 FE (State-dependent equations)
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