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A Lightweight Underwater Biological Target Detection Algorithm
Based on GS-YOLOVS

ZHOU Mengwen, LI Haitao, ZHANG Junhu
(School of Information Science and Technology, Qingdao University of Science and
Technology. Qingdao 266061, China)

Abstract: In order to solve the problems of too many parameters and difficulty in deploying to mobile terminals with lim-
ited resources in existing underwater biological target detection models, a lightweight underwater biological target detection
model based on GS-YOLOVS is proposed. The model is improved based on YOLOv8s model, and a lightweight RepHGNetV2
network is designed as the backbone network of YOLOvS8s to reduce the computational complexity and the number of parame-
ters of the model. The lightweight convolutional GSConv is used to replace all standard convolution in the neck network, fur-
ther reducing model parameters and improving detection performance. The C2fAK module is introduced to make the model
better adapt to different shapes and sizes of underwater biological targets, so as to improve the detection accuracy. Experi-
mental results show that on the URPC2020 dataset, compared with the original model YOLOv8s, the improved GS-YOLOv8
network model reduces the parameters by 37. 7%, the computation complexity is reduced by 27. 8% , and the mAP@O0. 5 is
increased by 0. 9%. In addition, compared with the currently advanced YOLOv10 model, the improved GS-YOLOvS model
has notable advantages in detection accuracy and lightweight.
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GSConv 7~ i 1+ ¥ 2 B4k H T GSConv it YOLOvVSs
FUHE W 45 (1) Conv 45 FLMT 3K 153 A9 A7 . GSConv £ It
T SRS AR R T B RCR . R R TR R 2
. 5 YOLOv8s # ., YOLOv8s + GSConv [ i 71
¥, R ES MW AT 0.4 M, 0.5 G, ¥
mAP@O.5 85 7 0.3 MEH ., YOLOvSs + C2fAK
¥ C2fAK 5] A #] YOLOv8s iy #ii#. nl AF H,
A C2HAK B ] LA &g M BUE BE . mAP@O0. 5 [t
YOLOvV8s ##5 1 0. 7 A 40 s, i 458 8 51 fin oG 73 & &
H A B SRS HCE . TR R YOLOV8s
Wb 7T 1.1 M, 2.3 G, ¥ RepHGNetV2 fF K
YOLOv8s (4 32 1 4 2% If- 4% 4% & {4 B GSConv 5] A #
ML G, 5 YOLOv8s Ml tb, mAP@O0.5 $£75 0. 4
NES S, FHFAERS . ITEES BT 2.9
M, 5.6 G . GSYOLOv8 BRI AL )L T ik sk, 7E/K
TAEYRNAES PG TRREMER. 5EGH
YOLOv8s BB A H . A SC i J5 19 GS-YOLOVS 1% ,
AR FPS AW N &, (AR mAP@O.5 Figm T
0.9 MHEGF . EBR R REATH, GSYOLOVS 57
SRR 6.6 M, IR EACH 20.5 G, 4RI FET
37.7% . 27.8% s {EFLERN A MR EARE. B
MR UL . GS-YOLOVS f5e A B Hh sk /b 1 455 78 2 %50 it Fl
RO, W) TR ORS B . R B TR SCRT R Y
TR O A A
3.6 ZWHAREENITLE LI

h T B AE A SC AR i GS-YOLOVS A 70 1 £t ik 4
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JEE, 4. ET GS-YOLOvS [ e at fbk T Y B brss il ik -7

DRI EEE. S8 &, TR &, FPS{ERMEMIS
Fr. ¥ GSYOLOVS 4 #: 5 YOLOv10s . YOLOvSs,
YOLOv6s, YOLOv5s, YOLOv4, YOLOv3, YOLOv3-
tiny. SSD Fl Faster R-CNN £ 25 #t H b5 6 W 20 3 3 47
TEE, kST ah il AR R 0 A . S B0 E R R 4R
AT, BHRWME S P,

5 RIAE I REXT L

R mAP@0.5/% | Params/M | GFLOPs | FPS
Faster R-CNN 72.9 137.1 370.0 11
SSD 64.4 26. 2 62.5 24
YOLOv3 83.6 98.9 282.2 | 58.2
YOLOv3-tiny 81.6 11.6 20.9 | 150.9
YOLOv4 75.2 61.4 143.2 | 68.6
YOLOV5s 84.3 8.7 23.8 86.9
YOLOv6s 84.2 15.5 44.0 | 123.1
YOLOvS8s 85.4 10. 6 28.4 94.1
YOLOv10s 85.9 8.0 24.5 | 116.5
GS-YOLOV8 86. 3 6.6 20.5 81.3

WIEE 5 MLE S5, 5 Faster RCNN Bk AH L,
ARSCE Y GSYOLOVS Bk LR S 80, 3R =2 42
FE RN B A HE B R Oy BoA B L. 5 SSD
BB H ARA I B B AR . GS-YOLOVS 3532 7 4 B
JERURG B L #RA B35 W3 . YOLOv3-tiny BARSLH T
R, HERLE R IR, B E R TR A A kS
B HE YOLO RFAA . W YOLOv3 #1 YOLOv4,
G . SHCBRE R, KRS BE AR K. 52 AT
YOLO BRA A He, YOLOvSs fil YOLOvSs [ 1 % R~
HN, ZRCEA, KRR AR . SR, X PR
RE 2 A AR AR AT/ B bR RS DU 5 5K PR I A A
DAS B AR F A sCpr #& ) GSYOLOVS B ik, §
YOLOv6s # Jl 2 #1 4 b, 4% GS-YOLOVS 5 ¥ 1y
FPS A it TR, HESHA T 8.9 M, IR R T
23.5 G, mAP@O.5#E 7T 2.1% ., 5 YOLOv10s £ il
FERIA LG, B 28 GS-YOLOVS 83k 76 FPS Jr Ifi % 7 it
o, (AR SR, T E . KRG B2y R A B
EH. EHIMBAEB NG L5 LA, AR ST
PP GS-YOLOVS AN d5e K PR B2 b sl /> T A B 2 50 &
A, W OH R TR E, BAR &M A
B
3.7 KRiNERTHRMK

T UL b R R AR SR Y ek RDIE GS
YOLOv8 75K T F st b i & il 8% 5 . 7 URPC2020 %%
Pt 42 1 I 3K 4 v BE AL E B T PR 5K R TR SR 8 R I &L Rk
RO BEAT B k. S5 5 5 2 A R M YOLOWSs,
YOLOv6s., YOLOv5s, YOLOv3. SSD f1 Faster R-CNN
R Bk gE AT ] Ak A R AR, vl ik g Rl 8

B .

o

(d) YOLOV3 (h) GS-YOLOV8
B8 R[FIS L T ik 45 5%

& 8 55— 41 &l R & RS R ABTHIE B0 T #E 17 46 1)
250, B HIE F R A iR A R B AR . SASSCIR I
B GS-YOLOv8 M 4 B T #H L, YOLOv8s. YOLOv6s,
YOLOv5s, YOLOv3, SSD Fl Faster R-CNN 4 %I 1 77
HERAH A SN R M IER RS, @ W 8
F—dE (b ~ (o), KM TEGEM, &6 M
ZEEMIE . FEOESA RGER ISR ER. # 8
B A E e T s b B E Mg, B fiE
FER 0 7 R A ) HAR . I AE 2O 1) T Dy R A 1)
H#5., Faster R-CNN, SSD, YOLOv5s., YOLOv6s i
RV AEAE R M BAR LU S R R IS, R 1
IS IR IS, YOLOVS BERKEI S, £
T ¥ 2 A B 5, YOLOvSs 4 i 0982 DL Ry i 2 7
AT RKE . B IR JIH AR R R R W] R R A AR L T
ReBi, LHEAZRMKTRES, NEZHHN.
TSR AE R AR AR O PR A RS . W A S
Pl E AT . HAER BB E, RPNk,
A B GS-YOLOV8 Bk it 5] A GSConv 45 1
C2fAK B, RRKEALT IR fli s iy &4, Sk
b AR A GSYOLOVS B A T F i iy B br ks
MR R AR TERE, — B BE L ECE T e iR
o m] R, B8 76 B8 2 vt B U5 A RN 0 T N A 2% K
THBE.

4 HRiF

ARSI T —MR LR GSYOLOVS H bR il 42
B BAEMIIA K T AEY B bRk AT S 8008 £
X LA 2 2 9 U5 A R 09 8% 3l o 1 R, RS T Y
B kM RepHGNet V2 1E £ T M 4%, A RUFEMK T
BRI 2R it P53 o 5 IRl B 42 4 K ) GSConv 48 3
HB M 25 Conv, e O F7 38 (AOKS B2 . ifF — 25 el > A5 U 11y
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S8 5IAKET AKConv BLHLY C2IAK B, & T
FIAm A 0 f) 4G A B . A SCAE URPC2020 $i# 46 1 ik
T8, Bk i GS YOLOVS 15 5 JFE A YOLOVSs
M, Z2HBHEIRT 37.7%, HHE BB T 27.8%,
mAP@0.5 $&5 T 0.9% . KK T K HIRK. B
TRUEHA M, SRR A B AR B A AT T
FLH B s TESE T H G A A R A L A o Al R A A
AE, THREAE N 24K R e . R AR SCHRE S R B ik B
BTA NS, B SGERAS . T B
S0 B ARAE R 20, AR A TG ik B A H bR A TR
JIE T) sk S O A . 2 R AR A AT L A e B H 4 el itk A5 2
— Mt Hk, TR EK T Y B ARk
MR B, 5 B ek B R SR AT IR AT T .
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