96

FOOD & MACHINERY

DOI:10.13652/j.spjx.1003.5788.2022.80741

FBEIHW BETH | 20235838 | RASTM

[ X 45 ] 1003-5788(2023)03-0096-07

T egi Xception BIEMST R E %

Betel nut classification algorithm based on improved Xception

SELS

LIU Chang-jun'

BEK
JIAO Jian-ge'*?
(1. P E TR R F L TR B, Wi v Br il
2. WL AE & he il 3 BT R B B DR 5 N A T SRR = L W A

éz]B 71

Z0U Guo-ping'
3100183
310018)

(1. College of Mechanical and Electrical Engineering » China Jiliang University, Hangzhou ,

Zhejiang 310018, China; 2. Key Laboratory of Intelligent Manufacturing Quality Big Data

Tracing and Analysis of Zhejiang Province, Hangzhou, Zhejiang 310018, China)

WE:BH RN S LT AT 69 F K, R oF 42 I 4 4%
SRR E el EBA . Fik:A T A Xeeption
8 W N B ARy AR SR TR 45 A2 45 AR R 2 )5 m
N JE G B AL 3 4k A ELU 3% & R 4 RelLlU; 4%
P BPERRYT ARG BT HHBEEAI 31 X5
A% E BIEE e X £, A T 9l % ik Xception 42
A, R 4R B4 Xeeption 33X & 1 100 3K A% 45 B
oK arii B T 99.18200 69 4 & A A K, B BF AR A K
XA 15.7 MB, £5iE : 5 35 a9 BE AL A 45 i L AT AR A & £
0 A A A RN B R

F 8898 : Xception; %2 & #ELU e #h £ ;82 %
Abstract: Objective: In order to reduce the manual demand of
betel nut classification improve the accuracy of betel nut
classification and reduce the size of classification model. Methods:
Expanded the input layer of Xception as the feature extraction
backbone network. Added a dual-channel sequeeze and excitation
module after the feature extraction network. Used the ELU
activation function instead of RelLU. Used the data enhancement
to expand the dataset of betel nuts, divided the dataset into
training sets, validation sets and test setsin 9 ¢ 3 ¢ 1, and trained
the improved Xception models. Results;: When the improved
Xception was used to classify 1 100 betel nut images in the test
set, the classification accuracy reached 99.182% , and the model
size was 15.7 MB. Conclusion: The improved model can meet the
accuracy requirements and model size requirements for betel nut
classification.
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Figure 2 Squeeze-and-excitation and dual
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Figure 3 Image of betel nut
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Table 2 Performance comparison of models
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Figure 4 Loss curves for different activations

a4 AT L LB T ELU 30 B3 HE RelLU fig
T et 2] SR AE , ELU 78 3% 18 48 Ui 35 31 5/ #1126
0.313 1,7 Ja L2 I 45 P Bt R fE/NTE L R 72 30 1
ReL.U 748 30 Y i ik B e /AN 2%« 8 J5 82 1 I 45 op
AL KIE SN HRMEES & F ELU 0%

Fa VI ARAF 1 48 2 (8 5 /D 1 455 78 P o 48 0 3
55 P A T PR EROR A Y S R 7 A b A o A
2R 3PN,

ZEATE A R 3 LL & B A Bk ) ELU #8005 o
B LE T ReL U 3076 o8 80058 T e Xception f5 7,
FEAE A 43 25 A 55 v (9 v 0 B2 42 T 0.182 %0, E MK 4 1 1Y)
ik K 0.319.

B 25T H | 2023 £ 3 A | RaSHM

x3
Table 3

AEEEEBREE

Accuracy for different activation
WO R 3 A/ 6
RelLU 99.000

ELU 99.182

2.5 XUBEFE4E A E A IE

T B0 TIE B i 45 350 JRh B B %o 455 TR B 1Y R o B
43 I DI 5 500 0 35 F 2504 i A 2k F #1 JB Xception
A2 B Xception #iy A JZ 7% 2 H 46 0l B B 0 4
Xception #ij A 2 ¥ H2 WK FE 46 8 AL B i) 3 AN A6, 3 S
£~ Epoch 45 90 J5 B R 7R 360 F 48 LA 2% , 5 L L&D 5.

0.561
+W)EX(ept10n$ﬁJ/\)—'+X)(%U—_Kfﬁ{?ﬁb—7)”‘%ﬁ%
0.52F % %EEXceptmn!ﬁu/\Eﬂ—ﬁéﬂﬁjﬁﬁﬁ%
- +?'E}1!—<'a'XoeptmnﬁJ N
0.487
o g
RE 0.44
E L0400
0361 g
0.321
0-280"5 10 15 20 25 30 35 40 45 50
AR EL
Tterations
B 5 R4 A 5 R G RN 69 4 K W &
Figure 5 Loss curves for squeeze-and-excitation and dual

squeeze-and-excitation

WAL A 5 AT LU AT T 4 0 7 A R S
SY A 454 55 B L 2 15 T O 6 T 4 98 D A R ) A Y f ]
XSSt T 247 B840 Dl 8 B IF A6 T ) 453 2 L A A R ) 2 300 I
3 AR R R 02 /NI L O ELSE S LR A5 K i 0 AR HK
AR Al 4 b £ 2 B0 R U % T 40 i A6 B A6 Y ) i S o
FAE o

Oy — 2 8 UE S S XU T 4 98 DAl A B Y R RE L RS
MK LA 3 BRI R DR A7 16 56 5 450 2K A foe /N 19
IR, S I Y o A R AL 4

o0 JEE 2O BT AT LA A SRS R 0o 1 A A Tl 5 W 8 Xk
A R I G T BT 7 I KPS 4 984l AR R 1 T
RSB o A 4 4 v A B — BB IR 1%L AR R 2zl 3
BETLE B J5 — PR AL SR IR A5 B2 205 TR L 25 R LI 6.

R4 TREFENERHBE

Table 4 Accuracyof different attention modules
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