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Fig.1 Algorithm flowchart
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Fig.2 DIDSON imaging schematic

%1 DIDSON EMHEXSH
Tab.1 DIDSON sonar related parameters

75 I E 280 Sonar performance parameters

K45 Low frequency

=47 High frequency

TAES % Operating frequency/MHz

1.1 1.8

55 4 Beam width K 0.6°, T 1 12° K- 0.3°, 36 B 120
U A BUE Number of beams 48 96

7RG Source level 202 dB 7 1 m4b,Z7%1H 1 uPa 206 dB 7£ 1 mAb,Z%1{H 1 uPa
T /EVEHl Start range/m 0.75 ~ 40.00 0.38 ~11.63

e K WiH 2K Maximum frame rate/(0i/s) 4~21

37 Field of view 29°

F 4 Remote focusing 1 m 245 TG [l

25 WP T Mass in air/kg 7.9

JK 71 T Mass in water/kg 1.0

X5t Dimensions

30.7 cmx20.6 cmx17.1 cm
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Tab.2 Model parameter

% FK Name 24 Parameter £ % Name ZH Parameter
PERFE U Epochs 300 Zfji Momentum 0.937
fit i J/ N Batch 8 AU TEU Weight_decay 0.000 5
[ (% R~ Imgsz 640 AR X Warmup_epochs 3.0
Bt I E R Workers 4 H A3 HES 25 AU Box 7.5
WIS 2] 10 0.002 FOIANE Cls 0.5
2 2] R T Ief 0.01

ARSI L 88 763 i DIDSON 44k
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Fig. 6 Labelimg annotation schematic
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Fig. 7 Model evaluation parameters
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Tab.3 Automatic identification count )=z
M4k Survey 000 001 002 003 004 005 006 007 008 009 010
YOLOV8m 189 242 147 124 157 94 66 52 62 99 59
Echoview 202 251 152 130 149 83 68 66 76 90 63
N T #5925 Manual repeated experiment 200 246 147 122 152 87 73 57 71 98 59

ML Survey 011 012 013 014 015 0l6 017 018 019 020 &%
YOLOv8m 64 75 10 41 37 43 125 35 18 13 1752
Echoview 77 73 12 41 42 44 151 36 25 22 1853

N T & 525K Manual repeated experiment 70 67 10

50 39 48 149 42 25 12 1824

2.5 FiERtEE

7 F R[] i A5 B9 Y OLO #5575 Xof 1 vk S 4 1Y
DIDSON %4z #1474 B, 3£ L) Echoview 4b ¥ 2k
Ry B VS 22 5 HE (R 4) |, Hod YOLOVSX 45 Al
TR, W 22 RN 1.26%., Echoview 7F AL B
R TR A A SR AT DR
E , {F 2 A0 38 2 508, O HH T 35 00 g 22 F0 T

VESRE 55 , AN TR N\ Ah B 55 0 A7 Y A B4 £ 235 SR T
fe2s IR A] . >4 DIDSON 7E # VR 4 7K 1 % 42
G Il | EE AN]SR S NN
TR R 08 B ) FORS 38 23 A3 n o IRt
YOLOv8X HI DIDSON 45 & i 77 i B A 55 (1)
SER P, A T ON T AL B A R R s 1R RS
T3 ARE T B0 — SRR

R4 AERIEBFHGEXEE

Tab.4 Comparison of different methods for processing

J77% Methods Echoview YOLOv5m YOLOv6m YOLOv8m YOLOv8X YOLOVS8L YOLOvV9c
1144 Counting/ & 1853 1574 1674 1752 1814 1805 1734
I3 Fsf ] (B 2
&(ff:sllzg( iﬁn{fej ?sziilgle transect)/min 30 3 3 3 3 3
4t 112 Statistical bias/% 0 14.41 8.97 473 1.36 1.85 5.71
77 H %22 Root mean square error 0 18.29 14.75 8.32 7.75 8.68 9.51

TE % 4, & Al B A /) YOLO # AU 7
DIDSON %4 45 &b ¥ o (1) i 25 AP AE B E 22 57
HF ZFE PR AT LLE 45 YOLOVS i 4 5 L 75 ]
28Ty AR aa waIWII B2 S S (O S i

M Z T, YOLOVS . YOLOVG6 %5 LI Y |
FE b IR REAE S BN B8 1 Az Ak B8 1 AH X
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T A RRAE $E HCRE 0 AR R A I 2% S 44, 1 LA
B2 AT S T AR AR
26 BERFESHEIHHEIN

Ry A T PE AR K S BT R A Rl 5 o A
FEAE , AR5 2R FH Y- TH] %85 2 3 0F #0028 W% Y5 o
AT IR 25 A 2 (B nT AR D7 1k 43 BT S HE AN ]
XI5 K 2 S A3 A

TSR R g R AT RN 3] (1) £ 2K 1) K D

EESIREAENE e 7RI NTE A EHIE S S R2 4R S
W R U AT L2k £ 28 5 B B (ELAE D
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AN (1 TR 0 2 T T A R AT G S 4L
PEECIREEISY S 61y i /NN
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mzﬂmmw (8)
S,
pziip- (9)
n = l

Ao HAER A N RS | 24 )t 8,
B S, MBI TR, m*;p, A 2% B, Fe/m; L,
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255t FAAR A A AT SR 22.78 km,
21 Ff, R T A 41 618 m?, AR A5 L A
Echoview 114011 22 #E 15 HH : E R 40K 1.058, 15
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Monitoring and analysis of fish resources in waters based on YOLOvVS8X and
DIDSON

SHEN Wei'?, DONG Shihong'?, LIU Mengqi'*, YIN Zhaowei'?, QIAN Enze'?, GONG Xiaoling’

(1. College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China; 2.Shanghai
Engineering Research Center of Estuarine and Oceanographic Mapping, Shanghai 201306, China; 3.College of Fisheries
and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to improve the automation and real-time analysis ability of fish resources monitoring in
waters, this paper combines YOLOv8X (You only look once version 8 - Extra Large) target detection
algorithm, ByteTrack(ByteTrack: a strong baseline for multi-object tracking ) algorithm and DIDSON sonar
(Dual-frequency identification sonar) data to develop a fast and accurate fish target recognition and
counting method. The experimental results show that the combined method of YOLOvV8X and ByteTrack is
close to the traditional Echoview software recognition accuracy (the deviation rate is only 1.36%) , but the
processing time is significantly reduced ( the single line is reduced from approximate 30 minutes to
approximate 3 minutes ) , showing strong real-time processing ability and generalization performance.
Meanwhile, the stability of the method is verified by repeated experiments, and its reliability in different
scenarios is confirmed. The research methods and results of this paper provide reliable technical support for
the automatic monitoring of fish resources in waters, and can be widely used in the monitoring and
management of fishery resources in a wide range of high frequency.

Key words: fish stock monitoring; deep learning model; YOLOv8X model; DIDSON Sonar; ByteTrack

algorithm
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