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Propulsive and Maneuvering Performances of Two-Joint Biorobotic
Autonomous Underwater Vehicle SPC-III
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Abstract: In order to evaluate the practicability of the caudal fin thruster, SPC-III biorobotic autonomous underwater
vehicle (AUV) is taken as the research platform, the power and mobility of a caudal fin thruster and a screw propeller are
compared under the condition of the same tonnage. The sea trial results about the power and mobility of the caudal fin thruster
and the screw propeller show that the turning radius of the former is about 2/5 of that of the latter and the power consumption
of the former is less about 7% than that of the latter at the speed of 2.2 kn. Using caudal fin propulsion and carrying water
quality multiprobes, SPC-III has successfully performed a 49 km probe experiment and collected concentration distributing
data of blue-green algae in the water of Taihu Lake.
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Fig.1 SPC-III biorobotic AUV and an AUV with a screw
propeller
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Fig.2 The principle sketch of caudal fin thruster
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Fig.3 Structure diagram of the screw propeller
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Fig.6 The power of screw propeller vs. the motor speed
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3.3 FrEbEEML st R

50 UUV wl BEMAE 55 45 1L 152 (R
W, KT VUM AN, XRS5 AEAE 2K UUV iR
EEEIL H xR, [ SR RE S i, X IR AL B Pk



730 Bl 28

A 2010 £ 11 A

JuohEEE. Fln, 75 A EAATIRE T AUV SN
(23 0], IR E AUV JUb ] DL IR 2T @ K 35,
1B B i 5% 1% B ROV 8 HI I HL sl 1 L i 4 £
B AUV JE 2 2K

VCUUV [{#EES 4500 2 A K (BL), 3745
HARILH] 75808 i T B A R B e i S
K DY T R, DN L S WL sh PEAR 4. SPC-
T BRS8NI e dk, JF H A 2 A0, (H il
FHURF K IR L5 M, FREETTSEIL 0 ~ 90° I W 11,
EEL 1 90° I, ] T Al Eh.

0 0.005 0.009
— —

K9 SPC-IIL R AN[F] e i i e 1N (e sh il Gl B2 K24
1.1m/s)
Fig.9 The trajectory of SPC-III AUV performing different
caudal fin deflection at about 1.1 m/s

0__0.005 0.009

10 BRBER UUV RHIANRI 7 17 A8 O 1N (R0 S (G
JERZI A 1.1 m/s)
Fig.10 The trajectory of the UUV with screw propeller
performing different rudder deflection at about 1.1 m/s
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4 5 EREHR M LI (Exploration of blue-
green algae)
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