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Underwater Target Detection Based on Dual-branch Convolutional Network

WANG Xin-Cheng, ZHU Ming

(Department of Automation, School of Information Science and Technology, University of Science and Technology of China, Hefei
230026, China)

Abstract: Underwater target detection is an essential technology in underwater operations. To address the challenges
posed by complex backgrounds, varying target scales, and the presence of overlapping and occluded qfobj'ects in underwater
images, this study proposes an underwater target detection algorithm based on a dual-branch convolutional network. First,
this study employs two parallel convolutional neural networks as the backboné-, with one branch integrating the ECA
attention mechanism and the other utilizing deformable convolutions to enhance the model’s feature extraction capability.
Next, it utilizes the AFF module to effectively fuse the features extracted from both branches. Finally, the study adopts the
PANet pyramid structure as the neck network to achieve multi-scale feature fusion while incorporating a high-resolution
detection head to further improve sensitivity to small targets. Comparative experiments conducted on the publicly
available underwater, dataset RUOD show that the improved algorithm achieves an m4P50 of 86.8% on the RUOD
dataset, which is an enhancement of 2.7% over the baseline YOLOv8n model. Moreover, this model outperforms other
common target detection models of similar scale.
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WM T 2.7%; 5 YOLO R H A G ILEAT L, H
YOLOv5n. YOLOv9t. YOLOv10n A1 YOLO11n %33l

HRET 3.0%. 2.6%. 2.2% A1 1.9%. HHTZIKS%%J&E’J :

F1 50 %t br I o i 7Y YOLOvsn,mT P. 1%, LT H
fir YOLO %ﬂmﬁ&iﬁﬁﬁ@m W ok
W= IEIKZJE ZISI%:&E’J%%T BRI, 5
UW- YOLOVS[“H‘;-@JE tb, = mAP50 45 BAH A, (H 2
AR ESH RS IHHEREZ(ET UW-YOLOVS, 1E4%
Bk E R FE A RITERE. BRIk b, A SO R
FUHERTE YOLOvV8n (& TH i 1 0.4M, T4 & U] 3
T 4.1G, $& = R BN, BRI L4y 3 4544 3

FIN ECA VERE Sy LI AT 28 5 U AR KN 5
THEEAT BTN, ERTHIEE AR, U8 TR R AR
B, SE AR ALK T I BEARF I ER.

£ 2 ARG R

A P (%) R (%) F1 (%) mAP50 (%) Params (M) FLOPs (G)

YOLOv5n 849 763 804 83.8 2.7 7.5
YOLOv8n 853 775 81.2 84.1 3.4 8.7
YOLOvOt 84.8 77.2 80.8 84.2 2.1 7.6
YOLOvIOn 85.0 77.0 793 84.6 2.8 8.2
YOLOlln 85.7 772 81.2 84.9 2.6 6.4
UW-YOLOvS8 86.4 80.7 83 86.8 16.3 23.8
AvE: 865 804 833 868 \ - 38 12.8

AR T SB%7P<T@€#@£HK@E‘%UHM§

it 700 B, o R A S B 7 R I

El’] A S, PR IR R A 7 B, 7 5 AR
N A LI K R s, e TR,
N3 FRSFEIKE BAR. SR RE, YOLO RIUBRERY
REMSHERA IR PRSI B AR, B B0 s
B 2R IK /I B . T A STt fX) A 78 DUl By TR0
BT RS il b, THDGHE 3437 SR, RS I H PR AEAE Y
EAEYIR SR, PRI JRIR YOLO B A Il 2%
R EA ISR, B 7 55 2 47945 R AT A
YOLO # 4 JR U R A7 A2 K BRI LA, 1M AR 3L izt
HEE TR D B VR ) Hh 246 K 2 B 4 1) A

(a) YOLOvV5n (b) YOLOv8n \\

45 Mmoo o f ’

N T W7 R B AL & U B (b OB, A
SCEE T TH AR SIS, E AR AR A S 5O B AT IR R,
0 )Xok 2 AR ) BN 40 & ROR BEAT 206, BRI 3
fios. Horpey 5 RORIEZE MR YOLOvSn 244l I
Tz, 3R 3 7TLAEH, 554G YOLOv8n
AHEL, SR IN p2 & HE AR 4r SO ECA VEE JIHLH
Jii, mAPS0 4y R T 0.7% 1 0.3%, A0 %5 A5 fr 4
FHEFFA R IR HR DCN Z )5, mAPS0 i
T 1.4%, X2 H T RGN KT 2 R DL S
P4 HARA B E I RHE R DUSCR; 78R B XU S 4514,
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(c) YOLOVt

(d) YOLOv10n

(e) YOLOlIn (f) Ours

l 7 AIEE R

FEIIN AFF FHIER G2 J5, mAPS0 3 — D4 w3
T 86.8%, HHELT ML FF-T 2.7%, 1T RCRE
XYL T ARSI H AR B DL XAy ST
GEFE), of R G SRV S O RUR.

3 THASLLGEE R (%)

Y P R Fl1 mAP50
YOLOvS8n 85.3 775 81.2 84.1
+p2 84.4 77.4 80.7 84.8
+ECA 84.5 77.6 80.8 84.4
+DCN 85.7 79.3 79.3 85.5
+ECA+DCN 85.5 78.4 81.2 85.3
IS 86.5 80.4 83.3 86.8
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