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Realtime Multi-obstacle Avoidance Algorithm Based on Dynamic System
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Abstract With the increasing application of autonomous robot control, the risk of dynamic interference in the working area also
increases. Aiming at the problem of real-time obstacle avoidance of robots in the workspace, this paper proposes a realtime multi-
target avoidance algorithm based on dynamic system. Firstly,the modulation model of the dynamic system is constructed,then the
modulation matrix is set up, then the obstacle avoidance path is constructed, and finally the multi-obstacle dynamic avoidance
model is proposed. This algorithm no longer takes the prior analysis of obstacles as a prerequisite,but directly calculates the mo-
dulation matrix according to the obstacles in the current scene,and uses the dynamic system modulation method to realize the im-
penetrability representation of obstacles without changing the equilibrium point of the dynamic system. In the simulation experi-
ment,aiming at the problem of avoiding spatial attachment obstacles.the continuous modulation algorithm(CM) is used to com-
pare and simulate with the proposed algorithm,and the effectiveness of the algorithm is verified. Finally, the simulation results
show that the algorithm can effectively solve the problem of static multi-obstacle and dynamic multi-obstacle avoidance path plan-
ning.

Keywords Space robot.Realtime obstacle avoidance, Multi-obstacles.,Path planning,Dynamical system
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1——L . W(®T E<0

o] r (13)
1, n(&T >0

AR (L3 AT n (6™ &6 I K A48 2 39 17 3 S TG 5 ik
9. a3 AR 3(h) B R 25 5 M@*ﬂu%&,
JE RN R KRR T o ELR: Sy T A 3 3 14 3 S Mk L 3 o
BRI ) B AR AT IR T SRR A o

5 ZMEHGHE KA

AR A5 I SC AT S KT B — A A B AR X4 S ] op A A
LA FES B, BEAT A Sl 2 R o) R B A R SR Y, T B
X HHEATAEAE  DUAL 3 X i A B B4 ) s e, B X = ) 22 B
5 I J30 , JHL 5y 265 0 7 4 B S 6 TR P b 3 ek 9T A I 0 1) )
25 VR L AR TR AT B, R SR K R R UE H o — AN R AR Y N
R EEE MR, B, [ B 5 EOCHE S5 N & 1 R AR W LA
FRHH R (6,84 k=1,2,+, K, ¥R () #ATEH,
HRHE S £ A 05400 224 115 R 25 R L At 8 15 0 bR 285 330 % R AIE A
= (14) K45 .

A§<Ek):17wk(7§”)
|| (&)
~ (14
. k 3
A?(E“)=1*L§), 1=1,2,.n
o &)

Horp, gt =g—£" (&) D& TR 0! (8D R
FZ B AT AR R 2 kA

of (3= 1l —— (@(5')_1[
LB — 1)+ (B(E —1)

(15)

o CEJE 0 1 22l AR 46 e B A, B 0ot (8 <1,
HAN S & AR B B AL @ (&) =1 B, AL Z B 2
W () =10 (§)=0(Yi€1,2,,K and i#k) .,

A RN (T 45 8 B RHAEAE 58 B4 v, D 254 B B
Y 20 258 ) RE R R R

M(E)=E(E)D(E)(E(E)) ! (16)

TE UL IE A A 2 R B AT B A ) 5 R A AL R R
FEwafr b A BRI AS AT 5 35 1

Ms):kle(Zf*) an
6 HEXRIE

FATFE 1. 6 GHz 1 1. 8 GHz W A% CPU.8GRAM %4 1
4 1,32 H PyCharm IDE T H S T AR SCR L, i H2H
A1t 57 A ROS 7 45 20 B, IF fo i 5439 S 7E B A [H)



114

Com puter Science THEMES  Vol. 47,No. 11A, Nov. 2020

JEARSE R B R R AT . SRR L AR A EE R Y S0 AN
Z HABARAE 5 0

TEX A B P, % T Continuous Modulation(CM)
B RA SR MR . FE05 B R — A il A B
5 HER (AL BT Y = 4 Y X S, R AR p () =K (g—
p(), K=10 B,

WA A4 PR AR SCR R BEOE AK 1R B A AU A AR T
CM B35 i 5 A2 H 7 JR) 8 de /M A 45 1 . 78 CM B3 v
S PR T R R T A R . TR A 3 TR A e B A R A
B BT LA AS 48 22 18 A BE 2 nT RB RIS S 28, BT DL 380 CML 3.
AR H MBI G . T CM Bk BT AR 13X —
[B) R, 75 D A 1 R AT R R B R B T3S Al i
UL AR T bRz H . AR A SORT IR B I AN T B e
WA RR . ERREAT, B REERB B R A5
FHIXA R TR G B . SRR B T Sl A AR R
38 H AT AT Y AR

0.05
p 0
—005 7| _ i i = i -1
BEA — R#BE -05
017 e #K  —— CMEREE 0 2
. HE —— AXHAHE s
-10 -08 -06 -04 -02 0 02 04

’

B4 BRI ROR
Fig. 4 Algorithm comparison renderings
18 AR SCAE 1 X B B A LR IS R EAT T O B, oo
TEFE T PR (8] 5 1 AR T AS B ML R B AR, S An 1 5 NI
6 Pram. P LR 6 T A A D FOAR AL 1 1 B X 30 2
IFi] 5 ey, B R R AL AR AN AT . P 5 R g X
IS5 1] B Y R B A AT 6 SR b A BRI AR

5 K5 1) A B — e ik AL B £ 1

Fig. 5 Horizontal entry single obstacle avoidance simulation diagram

6 1) HEA B i B3R £ 1A

Fig. 6 Oblique entry single obstacle avoidance simulation diagram

AL a8 NN U6 £ B B 2k B bR 2 5T IR 22 BEAS 4 Y
B . 07 2R b, HLAS A 4 Uk T 2 o5 BT 3101 43 A6 ()
12 Mg @iy, LER RO mEME. J 7 AR
T A (0 R i A D 1) 5 8 Shy 42 U I A A I O B AR R 9
Sy L 3 2 ) B i ORI 2 1 B AR 07 B Y B AR

N
203

P 7 X 1 22 A JLRE Bt A R ) i R A
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Fig. 11 Intermediate state of dynamic multi-obstacle avoidance

path planning
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