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Abstract

In this paper, the YOLO v8 algorithm was introduced into the research of cotton leaf disease and pest identification, and an improved
version of YOLO V8-AW algorithm was proposed to solve the technical problems of accurate disease and pest identification. The
algorithm optimizes the subsampling module, and uses average pooling method to extract the features of pests and diseases more
accurately, and enhances the ability of capturing details. At the same time, WIoU loss function is introduced to reduce the negative
impact of low-quality samples on training and improve the robustness and generalization ability of the model. The improved algorithm
is implemented by Python, and experiments are carried out on cotton leaf pests and diseases data set. The experimental results show
that compared with the original YOLO v8 algorithm, the recognition rate and accuracy of YOLO V8-AW model are significantly
improved. The comparison experiment further verified the effectiveness and relevance of the improved algorithm, which provided
efficient and reliable technical support for the accurate identification and monitoring of cotton pests and diseases, and had a good
application prospect.

Keywords

YOLO v8; Image recognition; Cotton pests and diseases

ETREFINRLHEREIRANR ARSI
E4e)
HER=WeABEH BRI S TS, HhiE - Pk 404020

" =

AIHYOLO v8H ik FIAAR I 3@ R FIR AR, 2B T —AMEEMAYOLO v8-AWI ik, § M ks k EA AR5 69
FARMEA , ZHHRRAT TRARM S, RA-FH AT & BAF IR R FAHAE, it P fEe ke . R,
FIAWIOUS K S 4, WV ARAZH AT D 408 6 @¥re, RSB )-SRz uae A, B Python R T st ok, 7
ARG T3 R EHIEE LHATT R, FBLERAY, YOLO v8-AWE A AL R4S YOLO v8 ik, (248 Ffeife 54 5 55
BRFRS, RIS — I E T B R A A AU AR AR O, AAR IR R BRI AR T SR, TR AR L
B, BHRIFHEANFE

KA
YOLO v8; E#ins]; itk kE

153|8 TR EHARSE T T IRIEse . PR TYHREEER 5XS

RSCH R AR R, s TRy oo HEH YOLOV-ing, YOLO vin. RIDETR-1 %%
YOLO va-AW ik, Ht. WRIATIEM M sty o IbEe SSRATRIETS, YOLO vE-AW BREERIICE.

' sphety  OHE SFR TR, AR R
FEREIGARE, L) YOLO v8n AL, I (b T R S mAP SHERR L0 T HAR, REREIRER R

SRR BRI BI PR, FUUARGE: 1A ADown (S B VOIRCR, RAHERRHE.

S5t ) UL, WERSCHRPEREE R RS 0 Sk

A WioU (LA ) SHREL, FEIRIREREARG ) | o iy

TR R B, HEs R SRR (L AL o S 2O
BT Rython ST YOLO VE-AW Sk, SFEERBTETTHR  ypyaptrsont ot smsca s iir=Reo RSB0 L1H

TERF A BB, (T AT R b

AT — M R L FR R, LS Es:

L&A B/ (1986-) . L, PEERAN, EN g jumsp iR IR dEH5ERE (IDADP) . Kaggle

+, NERIERIH,

56



AHTESATERE -

$06% - 501852025401 A

VB, HEGMEIERIEE T 8 XMIEMH-EPEIGR, G
REER L REER L AR . KRS . EBERS . WFER . FGERD
T, 2E11 6051 5RIEIGR, AAMF IR T HE .
2.2 FEabE

{#i F Labellmg T 055 B EIRAITHRE, HELE S
HFE KRN RARZE,  H A HEZ DX SR 1z HY
TSR FRIIFRES . 1 BRI T S LR O REER
I8, WCREERENS W RSB A [ 28 (s SR AIE P

3 YOLO v8n #BY g i

YOLO v8 ( You Only Look Once ) &4 Fij YOLO £ %]
FRER A e ARSI, B Ultralyties 7%, BAEL
BERIE RS IR RS, S FE2E . BFRREIRISL )
SEIETE W, 52HiAA, YOLO v8 fEMERERTT
R LS T BT, HERIE A TR BRI A
£ 19, AF5LL YOLO v8n (R ViR ) A EEflits
SEAARTEHE R O AT, MR 151
RIS .

3.1 B & ADown 1EHR i

ADown 5L B 555 B AREAE B R 48 S Ak
(AvgPool2d) DIS-E G IR E EHFIE . 5, Frbib)a
AR IE BV 1818 7T AR EOA A FRIE R . — A4
TFE 250 B2 /b (Max Pooling) Zb3H 5, f# A 1 x 1 B
R REERECSIRRHIE s B— N THAEEIE A 3 x 3 Bk
TREE, REEZ ERUEE. &K, BRI
FHIE A T e i RO, AR R R RFIE I

ADown FRELLE A B A MV L, eI EERE,
TR KRB A G SFRRE, P RIS &
£ 5 YOLO v8 By N REEMERAHEL, ADown i 244

B, $RIF TR, 7RSI A SR AL i
ko
3.2 MK EHE M

FERBAEMESS REIR B, IR = B R mT RE 20
RIMERE, A, AR WIoU sk E: CloU Ho#e
FENLUH. WIoU 5| ASZEAERIRERENLE], MRIEEHER
AR RS, fERAY SR N T A,
R DA A Y2k 1 1
, TREEUAIISR P,

WIoU Hik BB A FIEHE =AM AR : WIoU vl 5| AJER
FIRLH S AR ERE A WIoU v2 M N B A A5 I
/D ELSREA RN WioU v3 Rz BRI E 2L,
MR FAE T R A SRR RS, A R = A 7

SN, BRI RSB E AR SIS, BT WioU v3
AL TREEE D, WS E AR R EXIR, R
H AT YOLO v8n o (IR EREL

4 KIR 5T
4.1 HRAEIS

E o T RS IE S IE Adown AEHVRT WIoU FYHET
TEBIMERERR T A R

S RwmE 4L oR, BPBERA, 5ER
YOLO v8n ##IAALL, RNRISGALE AR TR -

T

EN
it
&l SN, M g o EE AL
PaN

R4 HRELEER

method ‘ indicator
ADown WloU Precision/% Recall/% mAP50/% mAP50 - 95/% GFLOPs Parameters/M
X X 81.08 73.87 79.21 46.66 8.2 3.01
\V X 84.07 74.90 80.92 49.23 7.3 2.60
X Vv 85.74 76.63 82.51 50.25 8.2 3.01
2 vV 86.03 77.99 82.78 50.03 7.3 2.60

TENNA ADown #HRf5, HIAIMOMEHE R, O 0%,
mAP50 1 mAP50-95 735 7 2.99%. 1.03%. 1.71% Al
2.57%, [FIft GFLOPs f1& 4w 2 BIfE = 7.3 F12.6, 435l
WD T 10.98% Al 13.62%, 15 BT ADown A5 3 18 1o [ 2 17
ARUACTHERGE, RN R, T2 WD TR
EFIRTS K, WA BB ARRE A FiifER. 51 A WloU
PURPRELE, . AWM= mAPS0 A1 mAP50-95 I
FIRTE, A BIIET; 4.66%. 2.76%. 3.3% F13.59%, [Fl i
GFLOPs FIZHE A28 . WioU $i 5k sREE RN -8
EREWNSHENTE FEERA D E, et
Sy ar-e

TERIN SO T R A sLde S TRRISI

F 514 YOLO v8n #8748, Adown+WIoU FYZH-&AH4 T L1l
TR fERERfR . Hln2E . mAPS0 1 mAP50-95 ¥5\0 Z4ETF,
ABHET T 4.95%. 4.12%. 3.57% §i13.37%, [GIE} GFLOPs
MEHESBIMER 73 F12.6, WD T 10.98% F1 13.62%,
AR ETE BRI S S TR B T ey, RIside
2L LSRR, MO S ) YOLO v8-AW H T B [F] It itk IR 42 T
O R RIS, AR EE 5
K,
4.2 FFER LI

29 TF {5 YOLO v8-AW 1 fiE, 7S fiF 5% 18 B YOLOV3-
tiny. YOLO v5n. YOLO vén ST st IR SRS, 48—fF
FINEESHECE .. LBEERNE 4.2 Fror.

57



AHTESATERE -

$06% - 501852025401 A

T 42 FWHRLIGLER

Model Precision/% Recall/% mAP50/% mAP50 - 95/% GFLOPs Parameters/M
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