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3D simulation system of micro robotic fish for obstacle avoidance research
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Y (College of Automation, Harbin Engineering University, Harbin 150001 China)

2 (College of Information and Communication Engineering, Harbin Engineering University, Harbin 150001 China)

Abstract: A 3D simulation system of micro robotic fish was developed in windows operation system with VC++ 6. 0
developing environment and OpenGL international graphic standard, in order to reduce the cost of obstacle avoidance
research using real robotic fish and reduce the damage to the real robotic fish. A virtual robotic fish was built using polygon
modeling method and the swing of fish tail was simulated. A virtual ray method which simulated infrared sensor detecting
obstacles was proposed. Based on the information of multiple sensors, a composite fuzzy controller using real time fuzzy
control algorithm was designed to decide the avoidance behavior of micro robotic fish. The simulation results demonstrate
the composite fuzzy controller is of real-time and has high efficienly. Micro robotic fish was efficiently conducted by the
composite fuzzy controller to avoid both single arbitrary shape obstacle and multiple continuous obstacles and achieved the
targeting result. A reliable, realistic and convenient platform was provided for researching the autonomous obstacles
avoidance capacity of micro robotic fish.

Keywords: micro robotic fish; composite fuzzy controller; autonomous obstacles avoidance
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Fig.1 General structure of simulation system
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2 EMMSFERBNET

2.1 WMEFENFEER

ASCAE ] OpenGL A O A {5 L& S8 19 8 T
o, R 22 0008 R0 5 1 40 2 R AUHL 4% £ A A A
TR ORI PR o UL R
LR INIE 3 (a) B s o SR, A OpenGL $2 43t 95
M BRI 0B 25 ) R ) A A Y AL 2 £ AR R AT T
Qe (R EE CFH . B 3(b) (¢) N SERLER f
I HE B A% (1 BOCR A

(b) AL

(c) FEAUML AR F1

3 SEMRHILAS o S LA £
Fig.3 Real and virtual robotic fish

2.2 WEGENREEERISN
L Brof ZA 0 #0280 s R B 1R Bl g R 1

WL FIRETE K B, f0 28 R S8 42 sl Rl o 5 A (1)
R I RZ P
Yioay (2,8) = (cyx + e,x’)sin(kx + wt) (1)

A, o, AR IR S OL 7, v Sy T A6 A 32 5l
MIRLHS e, R 1 URIBEHR R A0 2 2k R4, ¢, O 2 IR
TR R RE b =2m/X R IE X B B E A ik
Ko =2mf=2n/T R IE LW AR, f R e i 15 5)
Wt SR

1.2 14 3 ) 2 K £ 44T AT J0 B0 HE 1) 98 30 S 3
8, 0K A T BN I D61, AN T i 3
HIAT WA (1) o ICPF X AE 1 E GE A1 K} BE G2 151 10 £
Y TCHLICTT , DT B BE - A4 AR L £ 38 R 6 Y 42
g, EHEENREMILE G, e shid R, B
Al AR U B () .

TEA)T H ARG AU £ 2 1 438 S e e, T R DI A £
Rl (1) A A RS R B O 2

ybody(x’i) = (cx +sz2)5in(kx _Zﬁ’ni) (2)

X, =TI A BB RS M o —
AN B E B B BT 4(a) R ¢, =0.1,¢, =0.0,

fi R Eh it £
0.15 : : ‘

0.1+

0.05 -

RIS
(=}

012 0.‘4 Of6 0‘.8 Il 1.2
R R o
(o) HERILER o FEBR IS4

(b) HE P th BB SR BRI
4 AL R R B ek

Fig.4 Characteristic of virtual robotic fish tail swing
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Fig.5 Robotic fish coordinates and global coordinates
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Fig.6 Sensor coordinates and global coordinates
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Fig.7 Structure of composite fuzzy controller
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Fig.8 Obstacles avoidance simulation experiments
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