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Detection Algorithm for Multi-scale Ship Targets in SAR Images
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(The 54th Research Institute of CETC, Shijiazhuang 050081, China)

Abstract: In ship target detection in synthetic aperture radar (SAR) images, different targets with diverse scales have
brought significant challenges to detection algorithms. To address these issues, a BAPT-YOLOv8n algorithm is proposed.
Taken the YOLOv8n as a framework, convolutional block attention modules are introduced to reconstruct the neck pyramid
network., and to enhance the fusion capability of multi-level features and the feature extraction capability for multi-scale tar-
gets. Additionally, the Transformer-based detection head structure is used to further improve the abilities of feature repre-
sentation and context utilization, thereby enhancing the detection performance of small targets. Comparative experiments on
the HRSID and SSDD datasets show that, compared with other algorithms, the proposed algorithm achieves the detection ac-
curacy of 93. 6% and 98. 9%, respectively. The ablation experiments further validate the effectiveness of the improved algo-
rithm, the results show that this algorithm can better adapt multi-scale ship target detection tasks.
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# 1 HRSID Bl dex) b se g 45 2R

Ji mAPs, /% P/% R/ %
Faster R-CNN 80.7 81.5 82
DCN 82.1 81.5 83.5
YOLOv5n 92.4 90.9 85.3
YOLOv7n 89.6 91.5 80. 6
YOLOv8n 91.3 89.8 83.5
DAPN 81.8 80.5 83.4
ARPN 81.8 85.7 83.8
BL-Net 88.7 91.6 89.7
YOLO-SRBD 92.4 91.3 86.7
SEFRNet 93.3 94.7 87.7
Ours 93.6 92.7 90. 4

# 2 SSDD %l £ %t bt 5L g 45 2R

Ik mAPs, /% P/% R/ %
Faster R-CNN 88.9 89.7 87.8
DCN 92.3 86. 2 93.0
YOLOv5n 96. 3 95.7 94.2
YOLOv7n 93.7 91.1 84.9
YOLOv8n 95.1 92.5 93.6
DAPN 90. 6 85.8 91.4
ARPN 89.9 85.4 90. 6
BL-Net 95.3 91.3 96.1
YOLO-SRBD 98.3 97.9 96.0
SEFRNet 96. 1 95.9 95.0
Ours 98.9 96. 8 97.4
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ST I8 UE A 7] B Bt T vk XA I A L R, AR U 5T
KR T &L IS i Al SE 5K, 4 HRSID 5
SSDD %t#i 4 L 47 TR RE 4. M, 2R ff 1 B 8 3
BHEFIETMEEH, M, R HET Transformer
EEFGIRI Sk . LRSI 3. K4 R.

ST 2k B2 B, fF HRSID %4 4 I, YOLOvSn
Bk mAP, Ry 91, 3% . UK B B I B ) & 3 AR 4
R YOLOvSn M BIER 45t J5 » mAP &8 FA T 1 1M H
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Gy mis iK#]92.3% AT Transformer 254 ) 6
KB YOLOV8n iyt 3k J5 . mAP; #7417 1.3 41
Gy, RET 92.6% . 24 [a] B PR ok Oy
mAP $2THT 2.3 ME S, BET 93.6%,

% 3 HRSID H4 4 0 b 52 3 25

jj‘(f M1 Mz "’IAPW/% P/% R/%
X X 91.3 89.8 | 83.5
X N 92.6 92 84.6
YOLOvS8n
N/ X 92.3 91.5 | 83.9
N N 93.6 92.7 | 90.4
# 4 SSDD #4414 fb 5L 10 45 R
jf{f Mx Mz mAP;m/% P/% R,/%
X X 95. 1 92.5 | 93.6
X J 97. 4 94.7 | 92.1
YOLOv8n
J X 98.0 96.6 | 94.1
N/ N 98.9 96.8 | 97.4

[FI#RE7E SSDD %44 F . YOLOvSn % ¥ mAP;, K
95. 1% . SR L5 FY R e kB BUTE B ) & I G mAP, 2
FETA 2.9 NES . BENT 98.0% ., K sk B4k
F T Transformer Z5 IR M =k )5, mAP, T 7T 2.3
ANEE KB T 97.4% ., A It E AR ek gt oy %
B, mAP T T 3.8 ANE A, B3 T 98.9%.,

BRI 33 P D A vk R B T BRIk A 22 OB A
H A5 A O 7 Mg . IF HLZE BN AS TR Bt 4 R
B —BUW S RCR R UE T AR B A T M AR
J5 16 A A 501 AT S
4 HRIE

AR SCHE T — Bl ) SAR FEUR 22 ROBE LA B A A
i BAPT-YOLOv8n 53k, 25 kit i 4 ST B B T 4
FIESURL . RAIE T Transformer 5 RIS .
FARE TN RO A B SRR . MR T X 2 RO
fiy AR ORI BE Ty . £ HRSID A1 SSDD 4 4 1 (19 52 55
LW, ARSCHE T B BAPT-YOLOvSn 53 5 HoAth H
R Sk A L BoA A R R DN PR RE . R A 2 R
LA HARER I BE J1 . A5/ H AR LA B R i 7 5t b, Bk
R BB R AR RIS . X IR ATS 2R
eSS 7w RSP, RATIE KR ER
SN T HAD SAR R 9 B AR IIAE 55+
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