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Algorithm 1. Non — Maximum Suppression( NMS)
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D1 |
While B empty do
m«—argmax S
M«bm
D—DUM;B<B -M
for bi in B do
if IOU(M,bi) =Nt then
BB — bi;S«S —si
end
end
end
Return D,S

end

Colaboratory ) 5¢ Jil Il 25 AN i 7
B LR EWRCE AT 2% K 2, TEIGREE
ZHT R B AL IR 9 ¢ 1 R4 A ISR AT
o HANGES S LR BIRIYI St 72 il
R RPRIPA BRI ARE B o 1l3e b YOLOvS KA A
EfficientDet 58U )I| 25 40735 WL3% 3,
F2 KBWRERE

R RTINS e 2
REE Python 3.7
TR 2 5T HE L0 PyTorch 1.9.0
GPU Tesla T4
GPU Jinii CUDA:11.2
BAERSE Ubuntu 18.04.5 LTS

®3 ERNIGHAET

2 k4
Ay B B
(SOOI

Hogba 2t
fifkss  #I% R+ KE
) (%)

SGD) 1x1072 12 300
153 AdamW'?) 1x10°* 12 300

YOLOvS - S 1373 153
EfficientDet - DO 1 373

2.2 R4

N T BUEA IR B 4 AR, R ] mAP@.
5 SRR IR IR o FARKI A TR ]
HKVEAN BB 4 IR (9 45 bp b 7 mAP@ [ 5:.95 ],

mAP@ . 5 $81EAZTF H (T0U) FI{E K 0.5 I i) i A 26
B B RK5 BE o AT ST 0 T RS BE (AP) 45 B>
S B 2R B T R (EDBOR, SRR T 2 o Y
RO, I 2 Wk 2%, mAP #9317 ik i
2RI AP, AP J2& P — R 2R A T FR, P AN
R ZFHIFE A HERS A4 SR G PRI A 2801 1
P BRI SRR R TR R A
[R5

A = A 2 s R R B ()
oI 20 Fy o T L R+ A A R A T TR R %
®),

A4 = A B 1 B R Hoa (R
I ey T IR BCE + SO R TN 3 A I
Bd) o
2.3 ZRoM

H e 4 (s B8 AT R, IASINNRG B2 43 B , A B
FEFE A YEUnion BEEIG 3 SR o 3 A A
KA REETH, 72 10U H{ER 0.5 MIFL T,
H mAP S 73. 4%, FI B > KL YOLOvVS Hi
EfficientDet #H [t 23 9 32 = T 3. 0% . 4. 8%,
EfficientDet ARG 25 SR de A%, B i A WE 58 B fef ]
YR T S J2 EfficientDet — DO, 2% A H 3C 14 7
EfficientDet Z¢ 1% 'h 240 fi/ N Has SEs BE R
e, 255 75 R A 45 2R, TEAS DR B2 SR 08 TR
23 [ S 2% B2 J5 T, A BIF ST BT B2t i) YEUnion 5281 B
A ESRAIHTTHURE T, RES B 4 b X 0 S A 15 Be Al
FRAE A, BESE A R0 52 A8 3 A S SR 9 3 1) A
TAE,

F4 INMERPMBRNER

AP(%) mAP - ZH

PR o w0 OD
YOLOvS -S 81.2 57.4 72.5 70.4 2.7
EfficientDet — DO 78.6 56.8 70.5 68.6 3.9
YEUnion 84.5 61.2 74.6 73.4 6.6
3 #it

ARWFFEE T — AL T AR o ) i S SRR
F AR AL, i e 1 S B 2 F T SRR AR I i
FEMG T 5 E A BB/ T A R 1 e A )
i, A YOLOvS F1 EfficientDet 158U 347 $4
PRI %t T YOLOVS AL 5 R DI 2 )
FRLM , EfficientDet £AL [, YOLOVS {4 58 i “ £
7, T LASE BLOL A E AR, T A R A AL Y 1



VLI 2022 4E57 50 4557 20 1Y)

fiEo IR UEIA , AN FE 52 H A BERIRS 3 Bl )
I 3 S5 G P - R A BE P AT 3k 73. 4%  AESEBR
S SR I T A 0 v S LA S o

IR AE R, £ Aoy ) ) SR S 5 B T3¢
SRR A AT 55 o 3 3k A A Y T A 1) AL
55 A (8 F PRGN 25 A1 L , AN BIF 5 (4R A - 24
By ks R 2R 2 S B 1 Ar i X
AT R A (o 92 A TR B A8 A 512 B g TR R 0 Y
R B R AN 4 H 0 B T A e 2T B O iR AE
T R 55 PR T AR RIRCR

S 3Lk

[1]FRakgd. SERMER E R SRR 1], gkl #2020,
49(2) .55 -57.

(213, Wit 42, oKk e, TR BE 27 2T a4 I HL 3 A AU v
NZRRLT]. B A5 T),2021,20(3) :26 - 33.

(3] A8t BT IR 2 > (3 A M T 3% Android 45l R SE 0T 5T
[D]. Bk PUAbRAMBHR:,2019.

[4]Jiang P,Chen Y H,Liu B, et al. Real - time detection of apple leaf
diseases using deep learning approach based on improved
convolutional neural networks[ J]. IEEE Access,2019,7:59069 —
59080.

(5108 i, #hsde. F£F Tiny - YOLO (9300308 A ML) ].
INARIBE I 24 ( B ,2020,35(1) .78 - 83.

(61285, 2405 X k. BT Uk Faster R_CNN {372 2R 0 R
FRDAAI[T]. RN TR, 2021 ,47 (11) :298 - 304.

(712808, BT B3R o FE R kot 52 [(D]. &
B AR R, 2021

[8]8f3CHT, 5% WILWIARAE 4. T Bl B UM 2 P45 1 SR -
EPAI]. RO (B AR ) ,2021,45 (1) :53 -
59.

[OJA/INAR , W da i, TR , 45, B TR 2 > BOAR AR s B Al
FEpR SR AL F AR ,2020,51(10) ;252 -258.

(10 BP0 A B S B R A AT 52 [ D] . AR el R
*#,2020.

[11]Yadav D, Akanksha, Yadav A K. A novel convolutional neural
network based model for recognition and classification of apple leaf
diseases[ J]. Traitement Du Signal ,2020,37(6) :1093 - 1101.

[12] Ultralytics. YOLOvS [ Z/OL]. (2021 - 09 - 01) [ 2021 - 10 -
02]. https://github. com/ultralytics/yolov5.

[13]Tan M X, Pang R M, Le Q V. EfficientDet: scalable and efficient
object detection [ C ]//2020 IEEE/CVF Conference on Computer
Vision and Pattern Recognition (CVPR). Seattle, WA ,USA,2020.
10778 —10787.

[ 14 ] PlantVillage Dataset| DS/OL]. (2021 -08 -01)[2021 —-10 -02].

https://www. kaggle. com/abdallahalidev/ plantvillage — dataset.

(IS ]EREAC, BMAL. FET IR 2 S AL (¥ AR S5 4 AL B b i3 7
ERIFRELT ] PEAE R 244 ( B AABFE R ,2020,41(2)
14 19 ,44.

[16]Lee Y,Im D,Shim J. Data labeling research for deep learning based
fire detection system [ C ]//2019 International Conference on
Systems of Collaboration Big Data, Internet of Things & Security
(SysCoBIoTS). 2019, Casablanca, Morocco,2019 ;1 - 4.

[17 ] Redmon J, Divvala S, Girshick R, et al. You only look once:
unified , real — time object detection[ C]//2016 IEEE Conference on
Computer Vision and Pattern Recognition. Las Vegas, NV, USA.
1IEEE ,2016.779 - 788.

[18]Lin T Y,Maire M, Belongie S, et al. Microsoft coco;common objects
in context [ C ]//European Conference on Computer Vision.
Springer, Cham,2014 :740 —755.

[19] Everingham M, Eslami S M A, Gool L, et al. The pascal visual
object classes challenge:a retrospective[ J]. International Journal of
Computer Vision,2015,111(1) :98 —136.

[20]Wang C Y,Liao HY M,Wu Y H,et al. CSPNet:a new backbone
that can enhance learning capability of CNN[ C]//2020 IEEE/CVF
Conference on Computer Vision and Pattern Recognition Workshops
(CVPRW). Seattle, WA ,USA,2020:1571 - 1580.

[21]Liu S,Qi L,Qin H F,et al. Path aggregation network for instance
segmentation [ C ]//2018 IEEE/CVF Conference on Computer
Vision and Pattern Recognition. Salt Lake City, UT, USA,2018;
8759 -8768.

[22]Tan M X, Pang R M,le Q V. EfficientDet; scalable and efficient
object detection [ C]//2020 TEEE/CVF Conference on Computer
Vision and Pattern Recognition (CVPR). Seattle, WA, USA ,2020 .
10778 - 10787.

[23]Tan M X, Le Q V. Efficientnet; Rethinking model scaling for
convolutional neural networks [ C ]//36th International Conference
on Machine Learning. California,2019:6105 —-6114.

[24 ] WRaktd, BAEss 0k ¥, 5. & T EfficientDet 1722 4 i i HUK:
WBFFELT]. A5 BER Shakfl 2021 (HE T 1) .19 -23,29.
[25] Neubeck A, Van Gool L. Efficient non — maximum suppression
[ € ]//18th International Conference on Pattern Recognition

(ICPR06) ,Hong Kong,2006:850 —855.

[26] Bottou L. Large — scale machine learning with stochastic gradient
descent [ M ]//Lechevallier Y, Saporta G.
COMPSTAT’ 2010. New York: Physica — Verlag HD. 2010177 —
186.

Proceedings  of

[27 ] Loshchilov I, Hutter F. Decoupled weight decay regularization
[C]//ICLR 2019,2019.

[285kasih, B MG, ¥, 455, JET YOLO J33k 5 I BE 2% > ik
PRI RG], BRI SIA X RGN ,2021,21(7)
67 -70.



