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WE: XM Z B AR R A B, 3R — AP G YOLOv4-tiny FIARTE 2 B AR A 530 . 78 B A E R 45 4 5]
N FRE &SI (convolutional block attention module, CBAM) , & i VB & 38 18 5 4E A1 25 (R RFAE K < vE AL T B A5 Al
HE SAFAE, IRmME R S THEE 7 5 B AR REEAS fb i\ 7 (8] 4 7 35 i AX 45 ¥4 (spatial pyramid pooling,
SPP) DAl & A 6] J]BE RIARAE, 32 @ AS [F K/ B b AL gE 755 181 Mish 305 B£8R Leaky ReLU 30 55 £ PA 3R
HEZAEE ). LIRS LR 5 M TH B Ar 09 -F 3RS BN 92.22%, £2iE YOLOv4 HiEM 96.48%, i £ il
JE & (frames per second, FPS)IEHE| T 42.5 Mi/s, LT YOLOv4 I 18 Mi/s; 1% 5%k G 45 I b~ 17 vH Ay 28 138 [ 5%
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Shipboard Multi-target Detection Algorithm Based on Improved YOLOv4-tiny

Wang Ding', Huang Kui', Zhu Xingdong®, Fan Jiali', Wang Zheng'
(1. Qingdao Campus, Naval Aviation University, Qingdao 266041, China;
2. Naval Aviation University, Yantai 264001, China)

Abstract: An improved YOLOv4-tiny multi-target detection algorithm is proposed to solve the problem of multi-target
detection on shipboard. A convolutional block attention module (CBAM) is introduced into the convolutional neural
network to focus on shipboard targets and suppress background features by mixing channel features and spatial features, so
as to improve the anti-background interference ability of the network; an spatial pyramid pooling (SPP) structure is added
according to the change of target scale to fuse features of different scales, so as to improve the detection ability of targets of
different sizes; Mish activation function is used instead of Leaky ReLU activation function for better generalization ability.
The experimental results show that the average detection accuracy of five kinds of shipboard targets is 92.22%, which is
close to the 96.48% of YOLOv4 algorithm, and the detection speed frames per second (FPS) reaches 42.5 frame/s, which is
much higher than the 18 frame/s of YOLOv4 algorithm. The algorithm balances the relationship between accuracy and
speed, and can detect the target on the warship in real time.

Keywords: convolutional neural network; attention mechanism; target detection; spatial pyramid pooling; shipboard target
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WA, W1 Faster R-CNN &5 B B m, H
ST PEASFE o SCRR[3THH SCHR [4 145 #2228 7 FH 21 AR
HALHE bR L, # i E Faster R-CNN- K 2% 45
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