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Study on the Pitching and Depth
Control of Biomimetic Robot Fish
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Abstract In the paper, a heave locomotion robotic fish TPF
(Three DOFs posture-controllable fish robot) is proposed, which
is composed of a multi-linked oscillating tail and a barycenter-
adjustor which can change the robot-fish’s center of gravity by
moving an inside weight. The pitching angle and submergence of
the robotic fish are analyzed. In order to make such a biomimetic
robot realize heave locomotion and suspend in water, a control
paradigm is proposed. In this paradigm, multi-link propulsive
system and pitching angle are controlled separately and work
together. The propulsive system keeps the robotic fish at a uni-
form speed based on swimming gaits and oscillating frequency.
And a controller with deformation compensation is presented to
adjust the turning angle of the barycenter-adjustor’s servo mo-
tor on the basis of the depth feedback. Experimental results
show that the proposed control method is valid, and its perfor-
mance is much better than that of a general controller in depth
maintaining of robotic fish TPF.

Key words Biomimetic robot fish, barycenter-adjustor, pos-
ture control, depth control

SR AT RGBSR
B B SORIBUBR LR |, 25 A0, T« FERLBL R
5, O A2 U TR FBLAB A, AR 072 L2
11, AHIERTA . PEHLE AR5 )7 I S, R 1
SR KRS A O A28 LY B A )%y T T
FEBFIL, 7 T e R 12,

ki HIY 2007-02-07 e ki HIY 2007-07-10

Received February 7, 2007; in revised form July 10, 2007

MK A RFHEIES (50475179, 60635010, 60605026), [ wH ARk &
&I (863 iHKl) (2006AA11Z225, 2006AA04Z258), 1 IHF}F 2Bt [ 2 LT
FUIT AR RHE G FT 5 4 9t )

Supported by National Natural Science Foundation of China
(50475179, 60635010, 60605026), National High Technology Re-
search and Development of China (863 Program) (2006AA11Z225,
2006AA04Z258), and Innovation Fund for Young Scientists of Insti-
tute of Automation, Chinese Academy of Sciences

1. hEFRRE B AT OIT R A R gE S R AR E AR % Jbat 100190

1. Key Laboratory of Complex Systems and Intelligence Sci-
ence, Institute of Automation, Chinese Academy of Sciences, Beijing
100190

DOI: 10.3724/SP.J.1004.2008.01215

N T BRSSP TG ML, T EE LA i B AT K i =
Yeizshfie )y, ol i LA SRR T HEEAN RE BV R,
FERYUERRRE R, STHR [9] 45 LR 7 58 KB ids
g 5 PRTIR AR v BL B T AR . 3 JLA A AL
PR RPN RO BB, A sl Bk E
K, oy LS f RERLIE F 8 716 O =12 oy A Ay
87 FRTOL: e i K 2 O AU v T e SRR B, i T
YRS BRI L P BT FUAR R D A SCHE O 2 51 1)
AP AL, Wt AT AL /L TPF (Three DOF's
posture-controllable fish robot), J& T FL ARk, 5l
MU AR VR I8 ). Bevt (RIHLAS fh R T ATE R LE o
ST EALEIZ By b V7, i G, ZhASRFELF. 2B £
PC T DAy B ) SO ML f A Is gl 22 T Re, 57 1 HLds £
IR BERT AT A J8E L T E FRORERY. 45 R P TR i, Dty
5 B UE R (0 TE A P AR 7 i AT . A SR PR
I 45 L SRR IE TR IR AT 1

1 rERasaS Mo Hh

P LA a2k e I W 1, = AN sl R RIS, $2
PENLAS AT HER ) ), AR R TSR A 1 2o e
FEAR S B, HLES (08 2228 T I AR s, Tk IR,
A P BV B, S RENLEE I A 1R D, T
IR BT AR H K, kAT SEELL A g A i R, AEiE
SN2 B, AT LASE LTI

—
[ ]
w ' GG

e St %3
o

71
Bl1 il s i
Fig.1 The structure of biomimetic robot fish
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Fig.2 The gravity and buoyancy acted on the fish robot in

initial still state
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Fig.3 The gravity and buoyancy acted on the fish robot

in a steady state
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Fig.4 The forces acted on the fish robot and decomposition of
the fish robot’s velocity
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Fig.5 Prototype of the experimental robot fish TPF
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