CRRESE B
20094 1 A

(]S N O /AN S I 14

Journal of Hunan University of Technology

Vol.23 No.1
Jan. 2009

v

ST R R R R R 5

BES", EBTE, T K

(1. HEERE, WM K 410083; 2. Wi TAk R4, #im #RI 412008 )

W OE: RSN IRIE A LR R SRR Y R AT AR LR . AR RIS B RIR T AR

*

=
1=

128, EPHFRT @ e S MR LS AT R BEM ., BMEREE, HAZREAW. g L% eEH
SR BRI S T T AT Eal X BB L IMEETA, HHEREE,

K@ MR R; MR B ATAES; SRERE

& 5K S TE9S?

SCEAFRINED: A

XEHS: 1673-9833(2009)01-0079-04

Research on Fuzzy Controller of Avoiding Obstacle Program

Based on Deep Sea Mining Vehicle

Dai Shengwei'?, Wang Suiping's Luo Fei?

(1. Central South University, Changsha 410083, China; 2.Hunan University of Technology. Zhuzhou Hunan 412008, China)

Abstract: The obstacle avoidance algorithm of seabed autonomous vehicle under unstructured environment can influ-

ence the functional ability of the vehicle. This research thoroughly studies the structure of fuzzy controller under unstructured

environment and the algorithm by applying the information about the obstacles which is acquired by the obstacle detection

sonar. The simulation result shows that the self-designed fuzzy controller can help the mining vehicle to avoid the obstacles on

the planned paths under the control of algorithm and achieve significant control.

Key words : fuzzy decision; obstacle detection sonar; driving control; obstacle-avoiding path

DRIEERAT sk AL A H 2 2 HA T E AR BUE Y
BEAR LI, fERERT IR o SR — AR L ML R AR
FUAT, EIASMBERR) EEA0AA . N THIE . s
. AmEEESE . 2T, NTHGEES M ER
BIELG ; W R AF A PR W S IR 5 B A i
AP ER 5 [ WS kA SR 2R R S R 4 2 /D
WAL, HA G RAT RR ARt ASCh 4R Y
BOMZ AR, — 5 HCREB A AL T 52 B T AR
MU BRI s 5 — 7T, AR AR T
— N HERS Bk (EHRZ X Gl
A A ENE T HAR ME P AR Ak ) B e Ak B
I ) T TRHE ARSI 2 ) B0 BL A b X R0 4 ) ot e
R B A7 i 5 14 45 ) 5 42 A SR AR A IO BIE 9

WKmBE : 2008-10-06
EZ= -

E-mail: dai_sheng wei@163.com

1 BHENSEHARERNEERR
BB RS 2 0 4 RS T R AR IOBERIL

BRI (— 2L U s B ), Ok

FITHBIILERT . I 1 R

— 1 TEiR <

B 1 R AN B R AR A 4
Fig. 1 The structure of fuzzy obstacle avoidance
planner of the mining vehicle
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Fig.2 Functional diagram of sonar sensor of mining vehicle
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Fig.3 Membership curve of r — distance of the obstacle
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Fig.4 Membership curve of @ — angle of the obstacle
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Fig. 5 Membership curve of 6 — control output
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If » =NL and a=L then 0=LL;

If » =NL and a=M then 6=L;

If » =NL and a=S then 0=M;

If =N and ag=L then 0=L;

If » =N and a=M then 0=M;

If » =N and a=S then 0=S;

If » =M and a=L then 0=M;

If =M and a=M then 6=S;

If » =M and a=S then 0=SL ;

If ¥ =F and a=L then 0=S;

If  =F and a=M then 0=SL;

If  =F and a=S then 6=SL;

If » =FL and a=L then 0=SL;

If » =FL and a=M then 0=SL;

If ¥ =FL and a=S then 0=SLo
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Fig. 6 Obstacle avoidance instruction

of seabed mining vehicle

TE 25 58 1) U AE X A oR ™ 4 78 45 58 B B R AT
A, HR AR R IR (] (R -, R A e 1 A
AN A ARG BB P, o BN RE 75 K R B 470
Fr/ANRE R PR, W SRA i T A AR A TR A
555 A5 B4 CAE R AR A S N, DTS2
T o BB - (58, I o, 15 BAVE BRI
LTINS % ik i B WL Pt Ry B S B U e
PO Pl w15 2 w5/ 0, FIKr 0 =/ KT 15° #
0>15°, KW ZE WA AN A BT, £ 0<15°, K
W2 1) A2 R N AR B IR A T o R R YR AR A 7



82 (]S N DO AN S S 4

2 A
Lt et T

IEnrEny

¥

Fru, - TELH AR A ‘

\MMMMﬂWf

. ¥

iEF4W~H!’ A PN Ol RN,
g AadiAnii=

H7 BRAYERE

Fig.7 Flow chart of obstacle avoidance plan
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Fig. 8 Simulated structure of fuzzy controller
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Fig. 9 Diagram of simulated result
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