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Abstract: Classical motion control of multi-robot systems is dependent on the dynamic or kinematic equations, where
the input control signals for robots are obtained by solving a set of differential equations. With the increase of the number
of robots in a system and the more complexity of environment, it is hard to describe the behavior of robots exactly by
only applying the dynamic equations and cannot deal well with some logical problems, such as deadlocks. This paper
summarizes the state-of-the-art motion control technologies, especially emphasizes our research work with regard to the
application of discrete event systems (DESs) on the motion control of multi-robot systems. The motivations are as follows.
1) DES-based motion control can deal with the logical problems, such as deadlocks, during the evolution of the system.
First, use the DES models to formalize the motion of a multi-robot system; this can reduce the computation complexity.
Second, based on the DES models, design distributed safe control algorithms for robots to avoid collisions and deadlocks,
as well as guarantee that they can move independently; design distributed robust control algorithms such that the failures of
robots have the least detrimental effect on the system. 2) DES-based motion control can be combined with the kinematic
equation-based motion control such that the system can not only resolve high-level logical problems but also determine the
input signals of the actuators of robots.
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Fig. 1 The inappropriate motion control causes the stagnation
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Fig. 3 The control architecture for the motion planning of
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control based on discrete event systems)
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B TLTSHERY, SR 1 flf 8 F1 A0 B A0 38 1) 20 A7 20
SEIE S, DL E B P . X RREMPC
(model predictive control) EAETE B HUFHF RS T IB)
RN . A% 48 FIMPC LA 8] 4 J9 ¥ 5l dk (receding
horizon)KFEAT AL TR, T 5 T B AT R T71%
HIMPC LR iR Sl AT S .

4.1.1 Ailf 48 A0 B8 B BK 38 4% il B ¥ (Collision and
deadlock avoidance algorithms)

F= T LTS KRl 1 8E o4 B2 AR TN 2R 2
Z WA — ML Bk, SAHLs A A E
PRI E E R — P R S A,
T HA R B ¥ (mutual exclusion):, BITE [F]—Bf Z| L&
—AMHLae AT LUEH B — M R 2 RS, FRil
B A — AR (B RS IO KA R L8 A i
KA TE B 2 ] LIRS KN LA .

T AEALES N B kT Rl B 0 PSR, 24
BLas N2 (BT RE2 HBAEEA. tnkES(a)Fs, Akt Gehl
i, vy T BT A s HE R ry B T 595 o5 B TE 5o 3755
Fers B ss; AN, rafS B E s3 ASEREr B T s, PRI,
ry — rs RIEARSERF T ASEBURES. — 4N AR,
TRARAS TR (102 2 N HLas N R PR S5 45 11 TeiEL %
R L. BEAIAG I (1) XE 557 T R G0 AR AE iR B SR .
P i B AU, 48 1042 R G IR A TS 1, 2R
FRGMEEN, TEA RIGER 2 5 DR ESEBUIRE.
—HHLE N RA B et in B H AT —AN Al iR
PINLEs NriZ#e— 2 )5, A E—HEB AR, R, C
R, 15 {r} UR! MR —AFEEIRES. TR, —2HAL
52 N RIIEEM FEE I 1) H P AT — AN AT ERE L
NI — BB AIX A2 NI HADHL A G
R AR FIFEES; 2) 77— DN aERE HINLER N, B
— IR R RX AL A N ) FAd L NGRS o)
ok — 1B A8 EI5M)ER 17— M2 JE8t. AR, M
— AT R NI AN R ey, b, ra i B — K4
AT FEHCRAS, Tr T8 — 0 il — AN 88
KA.

72 3

ﬁ» O S7 /Tss SSOk
S1 S, ” ‘ ‘ 2 QS ©S4
y o 5 {
S3 " Se Q re 72

(a) FEHH (b) 2B FERH
Kl 5 ZEBUFI =R
Fig. 5 Deadlocks and higher-order deadlocks
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Fig. 7 A hybrid framework for robot motion control
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