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C3 [69.69.512] 3 X 3,128 | X4
11X 1,512 ]

1 X 1,256 ]
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Xof 1) &4 455 7 5 B R R N AR RN AT 4 B R FH S B0
(Parameter) , L 77 53 31 B i (FLOPs) /E M P 1
HESE B . X T — R A6 Bs R, LR 2 BRI
RO

Parameter = (K*Cy,)C oy + Co
FLOPs = [2(C,K?)C o + Cou JHW

Hor Co s Cou 4350 0y i A 3 e AF [R5 38 50, K Ry
BRI KN H XW R ER RN, % &
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I 1A TR, X FLOPs #3158 57 sCAR R AH A . Dy 4l
FXF H A AR SCR H Pytoreh H1 5 = J5 % thop.,
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9 800 K, GPU Bk AL FE 4 5K & F, ff FH Bt LAk 52
TR CSGDAE R U 2R B () Ak 2% . 90 B 3 1 R
0.9, 3 %% 0.001, A H 28 £ % 0.0001,
441 BHESHHEEXILER FETILEMHR
R [F]—FEAE 2 A A [F] 38 8 R AT R AT 2k 2 R
(R fl G o (45 /85 40 B S AR AT e 55 IR 43 PR AR AIE 1]
5RO E AN FE 1S T RE A A R HUE R s
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303 S HE 8] A 451 2% pR Rk it E — o R B L 3 i A A
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Parameter Model
Model Size/MB  Size/MB FLOPs
YOLACT+ + 42.14 207.6  21.35GFLOPs
AR SCE 46.26 209.8  22.76GFLOPs
442 FTFWMEWHAWEHRAIBEILE X ET

W28 (0K 5 oK A Grad-CAM Az i 3 T P 45 i 4 05

E (heatmap) 2R XF ==+ W 4% B4 fy 1 2547 7T 901k 2
B A= Y 32 1 0 2 ekt i I AR B LI 9, B
R 52 F R T 8 X T XY DG T ek,
F2 1 0 455 5 1 DX 5 R ) 3 o DX R 7 R X
B A AE QT DX U 1R Y R) A, A SR R R Y 32
T4 AE B IR 45 L I W 4% 3 T IS IR 2 5 B R
WBE T R CBAM i3 5 3 LRI, (5 75 32 1 1 2% 5
IR TR DX, A R B 40 ) 1 7 557 91 5 e 7
1B T .

(a) I &l (b) 2T ek

B9 TR

4.4.3 MEDEIRRITEE 315 (E R i 5t W 4%
T 45 S 5 AR 2 ] B R 2 O (E R /)N 3R R B
T A B L 0O 2 B — U A SR b 2R AR R
B IF i TN ZR B A, 04 SOk i 5 04 4 4 43
I PR ] 5 359 5% FH 190 00 48 458 5 o v FE S 1 B 52
SURRAE Ry 453 % BRI BR80T 38 5 TR % A AR O Al
) 24 A0 T A ) S B . AR R T 4k BT L A
10, 5 2K 18 B 5 32 AU B 38 22 11 e L it 0 2% 4 47
800 WL T loss (AR ETE 0.08 247, WUk /E M
R ERATREIE 0.01 24, kG A B
ST R S A S i

(o) BTt 5

SEAWE/N
P10 HEAE R (E Hh 2
IR Bk e 3 i AN ) 2% A7 T B3 P 1 o ik
REAR S 451 73 T A 28 e TR 0 o I ROR . B 1L T
LA H WS IE R B T AR A 552 491 23 50, 4488 22 52 3]
LI AEE DX 35k 7 BIR ), Smooth L1 45 2% o B 1 S 34 5t
AE 1] U0 114 458 2 R A0 Jol S A R 2 T 000 A 5 o2 A ofe
B S BCRE R 38 0 X OGRS o . BT 12 R
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R B 5 0 S R T A AR AR A 5 1 R
F AR SO R B 32 T R AR B R i TR I 4%
Xt EMGUR A5 B $E HCRE 77, () e {45 3 o 4%
O T AR AR AL F S A R 0 T S R S TS
THE SR CloU 4 Sk i1 SHHE [ 5 45 2k oR 4, filE
A5 370 R 0] U5 B0 A, — R R TR T AT Y

oyl
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111
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r X F F Ik 2022 % 4 M
(a) JiL & (b) YOLACT ++ () AR
Bl 12 463 BV JRE M 3 5

0

(a) &l

(b) YOLACT++ () AL

B 13 RPN S

() A (b) YOLACT 44 () A3 4.4.4 AEMFFEXTLE AT EUEA R B SR
B 11 %R R AT DU ZH X LS g R LR 4,
R4 FARAUHEIFLELIEER
S FEFMLTI AR BRMER S RIEEE  TRIAE 500 HE Eilgi 0 Eiyid
i HE ) Res2net 5] A CloU (i /s) mAP/%  AP75/% mAP/%  AP75/%
1 7 % 27.1 71.80 82.36 70.61 77.82
2 I = 26.3 73.53 84.83 72.54 79.71
3 & 2 23.6 74.74 85.29 72.14 79.14
4 i £ 22.4 77.21 87.84 75.81 82.54

WX S 1 5508 2 AT LR B, T R4
F CHE X T 1500 AE 5 AR 9 mAP ) 4 i 48 Tt
1.73%,1.93% . XF LS8 1 5505 3, 31 SAE [B] )5
o CloU 51 A WY i 42 = 7 100 DU A 1 7 44 B, AH
BT MR B 2.94% , XFHSEE 1 52 4,07
DL & B 5 T N 4% 5 300 SORE R 0 AR A IR SRR A
WAE mAP 5## mAP Er AT 5.41% 5
5.20 Yo o RGBS A I R BRI T 4.7 T/ s
4.45 HEARTMER  FUIZ I 0456 RL0E 17
SYRIER L F ALBLCLD YA S5 2% i B 4% B
T AT 1A HEAT 5245 43 E) 5 A AR 43 G K, Bl g i
Jo S E MR S R LR 5,

5 MHET/EIRBIGER

TEA FEA WO/ J5 U S WA/ e
g B A% B%  C% DH% O EHE/%
A% 200 196/199 3/1 1/0 0/0  98.0/99.5
B% 200 2/0 188/195 6/3 4/2  94.0/97.5
C% 200 0/0 2/1 192/197 6/2  96.0/98.5
D4 200 0/0 0/0 2/0  198/200 99.0/100.0

F IR/ JE O HERG F Y R 96.75%/98.87%

TS AT AR B YOLACT + + 9 25 £ 52 4

HEAE T 32 3 0000 AE A B B 5 8000k S B o8
PR HEASE 431 it B8R o0 A2 B A 2 1R 40 R I A5 2
FH T T 6 38 % B 5% 4 15 4 B A AR AR DX, 6 A
BRI AR SCHLARAF B T Bk
[F) R, i A A AR 00 7 34 0 A R 2 T 2. 12, 36
F] 98.87%.
4.46 ABEEEILL Rk P EUEAR SR LW
SEA 43 E) &S R A AR A 4E 43 O 6 Mask R-
CNN.SOLOv2,YOLACT + + 57 3¢ & v #4739
Y, FHN S5 B %) A5 700 36 S A5 AR A4 G T 5 4 1 2 2R
Mask R-CNN 4E 8 R-CNN f EL A% 32 P 19 XU B 52
151 43154 1, SOLOv2 A B [ BE 52 I 52 451 23 B 4L
L UG BT WL 6, M3 6 AT LLE H Mask R-
CNN K3 53 R A4, SOLOv2 K6 A 2 A b T 7 3¢
Bk, A B T Mask R-CNN, SOLOv2 1E
HEBE mAP 35t 4.09%,2.37% . A SCE B
#F Mask R-CNN 7¢ Bl 42 mAP I 4 5 &
H4.90% .,

R6 FREEDEHEI L

. KOs e HNAE T AE AR A5
Bk Backbone Box Loss
(Mi/s)  mAP/% AP75/% mAP/%  AP75/%
Mask R-CNN ResNet-101 Smooth-L1 5.8 72.31 83.42 71.72 78.96
SOLOV2 ResNet-101 ¥ 31.2 I I 73.44 80.26
YOLACT+ + ResNet-101 Smooth-L1 27.1 71.80 82.36 70.61 77.82
A 3t i ResNet-101 Lo 22.4 77.21 87.84 75.81 82.54
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Research on Segmentation Algorithm of Areca

Nut Case Based on YOLACT+ +
SHU Jun', WANG Xiang®,SHU Xinyi®
(1 School of Electrical and Electronic Engineering , Hubei Univ. of Tech.,Wuhan 430068 ,China ;
2 Hubei Key Laboratory for High-efficiency Utilization of Solar
Energy and Operation Control of Energy Storage System ,Wuhan 430058 ,China ;
3 Wuhan Britain-China School sWuhan 430000,China)

Abstract: A betel nut detection model based on YOLACT+ + deep learning algorithm is designed, aiming
at the problem of low accuracy of betel nut grading caused by low segmentation accuracy and inaccurate
prediction frame of the betel nut images collected on the delivery belt. The improved Res2Net module is in-
troduced into the model backbone network to improve the accuracy of the betel nut mask segmentation.
The ClIoU loss function is introduced into the model bounding box regression to improve the detection ac-
curacy of the prediction box. The results show that the mask mAP of the improved model is 5.20%,
4.09% , and 2.37% higher than that of YOLACT+ +,Mask R-CNN and SOLOv2,respectively. Compared
with YOLACT+ + and Mask R-CNN, the prediction frame mAP is 5.41% and 4.90% higher respectively.
Compared with the model improvement before the classification accuracy rate is increased by 2.12%
Keywords: YOLACT+ +; betel detection; res2net module;ciou loss function
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