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AUV—state-of-the-art and prospect

XU Yu-ru, PANG Yong-jie,GAN Yong, SUN Yu-shan

(State Key Laboratory of Underwater Vehicle Technology, Harbin 150001 ,China)
Abstract : Autonomous underwater vehicle(AUV), as a sophisticated system integration of artificial intelligence, under-
water 'target detection and identification, data fusion, intelligent control, communication and navigation sub-systems, is an
unmanned platform to carry out various civil and military missions in complex ocean environments. Owing to the expecta-
tion that AUV will be very promising in maritime research and ocean development and it also may find its way of applica-
tion in the future underwater conflict for intelligence acquisition, accurate attack and “asymmetric intelligent acupunctural
warfare”, AUV tech is an important and active field of R&D,especially in the big powers of the world. State-of-the-art
and main trend of development are presented based on our own (domestic) practice and experiences in related technical
problems and suggestive proposals for probable way of solution to the problems are offered. The related areas are as fol-
lows: vehicle (carrier/platform) design, architecture, control, intelligent planning and decision making, AUV simulation
and virtual reality, underwater target detection and identification, reliability and fault-tolerant techniques,etc. With the
development of science and artificial intelligence, we'll see encouraging results in many enabling techniques for AUV.
However, AUV technology is still in its stage of basic research, test and development, and there is still a long way to go
for its full agailability.
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Fig. 5 Path planning result at sea trial
JERUERERE 20 B iz g, N S48
AXTFRE R IE N BE .

B 6 HLEEA¥IWEHH BRKE ST
Fig. 6 ‘Track of AUV during the beginning of learning period

B 7 BB A Gt — BB 2% T 035 B $
Fig. 7 Track of AUV after learning for a period of time

1.5 ATHEARGHEHEAR

BREK T LR NGB ¥ TR TR WA N BE R
HIFREE h , 2 AR 2 8] 32 gh 45 I W R B, SE R R 9
EF S5 B FKTIBALERENARTER
P, (818 B 5 SR R BT TJF R AR H R
BEXE , B 35 A\ B M LA XS AT Ry R AT 3. IR b E
HRMIFRKT IR ARG B4, @ H BB
RIEMEETFER, M EFIMERER &, 3K
THEAS 2 REH TR ALK, 557 BF 5 AL
AR AT E R K 2 AR A B
BYRGHAVE  EXLRENETHESMEL
P B K T HLRR A AE BAT AL 55 v 7T B s B 09 e 1A 2
PR B JE SR, DT ) 8 AE R B X 5K, IX X T K T LR
AW ZEHEMITEEMRERNEEN. HHIEE

RABERZ G G EETURBEIDFHZEHER
HBEE ZERSHEEBESERENMELIE,
AT BT DA 7K T HLER A FE 3 1 75 4T 9 3h 25 i B A1
B B BT I AT B — 2 e

RANGERMNEFRERL SGIEAE T
Exs O, BBE TEOHETEL. A8 —1N
HAMPERSFERSG. Hb SGI B T/EM AT
R ZGEW B H R O R ISR A W
%3 )38 sh Ak R AR &

Bl R R RS T S MR A
B—EZWRATEFEERNEXRAREGEE, G
=HGER R GEKELEMIT RN ELES.

L2828 i3 3 0 B2 R I ¥ i il 35 4, X
HEHBERBTEMRFE, A AEROMESFOE
HEGHEYMNEIBSIERSRBAERNRLE.
RIERBETAHKTHIEEAN =4S HEHNER, X
MBARSIEmN#ITENMTERE, FBER
ER PN AR BT MR EY, Bt ek 58
OB R EH FREEHRBERBHABES,
BIEC AR FEE . B E A £ 8 B
%[13].

PR 5 B2 0 L A AR E A A
WAERIB DT E. BT E B SGI TEsh L&) Per-
former Bk ER. EURPBEKMGF, L1E
XBENEONBENEOEIMNGENHEYT
BRUHBAMNGR. Eid SGCIHAENEF. %
BHEHEOFHITENERER I EBAES W
HADERBEAEI. FRAENFEREFEENT
fE. M FREAEBKN R ERERIERE 2, U
B T bR A 75 B 52 05 B+ 40 B A, (5] B xd F Ho A
P e AR B AT e R B O TR X O 75 A SRR AR B 0
BT TR IR THERAENIRETEHER
SR B Z R BB A T B
B R G KRR,

FEHERE E O T BB RIS R G0 T
REFIAT A ZYHEEAR. B3 FRKTFHLEA
KRG WRREH EHTEYHE, M T REE
DL R 0AT B AT L0 A B T K FALAs A2k E)
BERS. EdBEZEONMLYERREHSIA,
EHEFRETRIETRGBESEH . BHAENE
HER BEED . ZAETESSS HTERABRER
W 8 fin.

ZRILERNBEARE SN H, BRiA A6
BRFHREFRERKTIREANREEBHM
BRI BTN EL 238 T U RESE
H . BREERERBIE T B ES RERARKF
K&, RERT LA EOR (R 5 0 45 Aol e B K
TFHLAR AT BB B A SRR, AT LU AT LB AE LR



« 14 . T E R &4 ¥ #M

LR

Hg BREMERXBRER

Fig. 8 Obstacle avoidance simulation result
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