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Research on Obstacle Detection Algorithm of Sonar Based on Partition Adaptive Threshold
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Abstract An algorithm of obstacle detection based on partition adaptive threshold is proposed to solve the problem of UUV
obstacle-avoidance sonar autonomously selecting segmentation threshold to detect obstacles. Firstly, the obstacle avoidance sonar im-
age is evenly divided into image blocks with the same size, and the high and low thresholds values of obstacle image segmentation in
this area is determined based on Otsu for each image block. Then, the isolated noise points of detected obstacle are removed through
morphological operation, and the connectivity analysis and hole treatment of the target area are carried out. Finally ,the complete ob-
stacle profile information is obtained. The data of lake trial has validated the effectiveness of this method for obstacle detection of so-

nar.
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Fig. 2 Target detection results of partition

adaptive double-threshold
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TG 73 S UK Hh /N By DRI K B B 2
TR0 LA K TR AGTR A T SRy 52 6 B s 45
100 5K P Fr BEAT IR, 2% B iy S AU PR R A 6 o
No

(a) KH/NEy (b) KM

(c) KN EHE
Eo H#AETHHER
Fig. 6 Images of typical interferences
A B 3 391 Xk A ] 26 2 1 i v ) =
PG T AL FE A RS 1 R,

Table 1 Test parameters

(d) KT T

KGaHeR/143 BIERIR  WEEE B Eod
dy,=1.2d,
1 000x500 60 100
dy, =0.2dy,

d o, Fn il Otsu FvE REUAY 43 H1 B {H, 4., AN
Ay 53 NS E RS, T B KR 2 d, <60
FF ) BT 22 DX SR AT R R o 4R DT R 2 B 9 R
N T e G bR B bR X, THRZ X A
FEMGAGREIE, XK KT EARRATTHEE
BRI T AT, e AT AR A AR
18,

P 7 Sk FH AR SC Ak oo L 0 s g PR A Ak
PHEEEL 3R 2 Sl ) A S LA B4 R Ak PR 2



%24 N

i

R T AR A6 R 5 AR Sk BT 5

o MR SRAEPEUR AT AT HEXRIN, S0 IE
AV NGRS RV DIESEES 65 o8

(a) KH/NG (b) M

() KT R RE
B7 ABTHYEGLEER
Image processing results of typical interferences
x2 HBER
Table 2 Test results

(d) KTa T4

Fig. 7

BERy RSN DR PR E]/ms
KNG 98 2 391
gl 97 3 384
KR RERE 97 3 395
KTk 98 2 370

M7 Jee 2 il LB ) AR SCRR AR TR 28
R BRSP4 AT 30 I e 5 10 1) B, MERf P2
HE BT B o R A T A L S R R S ) ) T R
S, %K LA T 0B A Rk A e, T
RRALR B i 2 5 RO M, T R0 13 o A 49 &/ R
T3St AT 5 RS o B A0 1 8 B RN A, BEAS
PG-340 BRI ] /N T 400 ms, 155 A2 S Ak 2
ZR,

4 LERIE

XS KR 35 UUV kit il 75 0l 48 000 B it 42
AR [ FE R H A T AT A T IR, 4
BT A XA 3 N R Y B ARG DU B
BHELL Otsu BEE Ry At 5 %5 Canny 31 2% K6 0 55
PO (B A ATy SELRRL 5 T R L R A
DR | I AR B 0540 75 i ] 5 PR BE N 180 50 1)

S R T MR B AR Bk A T — 2P
PR TR PR R B A R ), 2 R AR
TR R AR WS SR SR TR S

B X AN R e iy AR ASEI A9 A7 2

S 3k

(1]

[2]

(4]

LIN F Y. Research on obstacle recognition for UUV
based on multi-beam forward looking sonar[ J]. Jour-
nal of Electrical Engineering, 2013, 11(5): 2657-
2663.

JUHTT R AR, R, SR E RIS U0V R
T ISL S AR PRSI [T ], e R I TR R 22 4l
2012, 33(11) :1377-1383.

ZHANG T D, WAN L, PANG Y J, et al. Object de-
tection and tracking method of AUV based on acoustic
vision[ J]. China Ocean Engineering, 2012, 26(4) .
623-636.

KARABCHEVSKY S, BRAGINSKY B, GUTER-
MAN H. AUV real time acoustic vertical plane obsta-
cle detection and avoidance| C]// Conference: Auton-
omous Underwater Vehicle ( AUV ). Southampton:
IEEE/OES, 2012.

TR, A e, BRI, 552 AR A& B9 UUV |
FRONUE I 7 vk [T ] AR A R 44 ), 2016,39 (5) :
1094-1100.

MEI F, YUE G X, YU Q C. The study on an applica-
tion of Otsu method in Canny operator[ C]// Proceed-
ings of the 2009 International Symposium on Informa-
tion Processing. Huangshan: ISIP, 2009.
SN R A ARHE LT RTOLAE WA R R S £ H AR
FAIESEI D] A PLT AR S50 ], 2013,49(2) ;222
225.

LI Y W, LI M, GONG Z B, et al. Underwater object
detection and localization based on multi-beam sonar
image processing[ C]// Proceeding of the IEEE Inter-
national Conference on Robotics and Biomimetics.
Guangzhou: South China University of Technology,
2012.



