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Underwater Multi—object Segmentation Technology Based on
Spectral Clustering with Multi—feature Weighting
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Abstract: Sonar image is seriously polluted by noise, which leads to the problem of low precision in underwater
multi—target segmentation. Therefore, this paper proposes an underwater multi—object segmentation technique based
on self—adjusting spectrum clustering, combined with the entropy weight method. The technology firstly clusters
through self-tuning spectral clustering of sonar image pixel clustering processing, so that the image is divided into
multiple independent areas. According to the complementarity and redundancy of multiple features, the information
entropy, brightness, contrast and narrow length of each region are calculated. The entropy weight method is used to

weight multiple features and select the optimal target region. Then, the optimal target region is matched with all re-
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gions by multi—feature similarity. Finally, all target regions are segmented automatically by the adaptive threshold it-

erative method according to the matching results of similarity. Experimental results show that there is no over-

segmented of noise interference regions, and target regions segmented have higher accuracy, which verifies the effec-

tiveness of the proposed method.
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Fig.6 The grayscale distribution of the Bhattacharya distance between target region 5 and each region in Fish image
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Fig.7 Segmentation results of Fish sonar images

BRSSO VR R R 1R T At 6 i L
A 2 B s A i 75 R AT I, 25 SR ] 8 i
71N . P B i 3 i AR A AR i R S 3 R
BG4 75 i A

geit 1 &8 1y & BIGF Y AE RLRE /Y 35 AR
B, 48 N ZE BN AT BT 5300 R« TR TR VIR (TR L
YR 2 W, ¥R 380 TSGR 13 1 r i iR A94R8 1~2 Yk
AL R 2 1k S5 R T 255 . A Skt I 8 4% TR 43
E Bas BRI TS, 255 R 1 12.503 5,20.912 s
20.674 5.16.676 5,18.327 s F120.467 s. 0] LI H , A%
SCOT I A8 B ) 183X BT A SO YA TE R
H RS RIS, EAR H ER T B AR R T 2 (]
) Jy S B S RIS, O R N A O R AR WY
TR, T LAAE 9 B A Tl

B DA 45 G r JI B 45 SR 0T LU B AR SCH) Oy
Boxt 22 B bR i S  E STP XsA R
WS T HER AN S 2L 1 H bR IR

H8 SIRBEfyIElER

Fig.8 The original image of the experiment and the result of segmentation
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Fig.9 Segmentation results of sonar images with multiple objects by different segmentation methods
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