BHSRE

Control and Decision

ET Bt ResNe t 50FIERS F= X BIAT Fr 3R THI kPGl 77 vk

TR, FRHAL, X, N

SIHAS:

WE, MM, XWFEA, & R T HUUEResNet5OFIEFE 2 ST AT A R ISR AR i [T]. 5Pk, 2025, 40(2):
432-440.

TEZR R View online: https:/doi.org/10.13195/j.kzyjc.2023.1783

LT RO AR

Articles you may be interested in

BT Z R GURHAE R HUAUES BB BB 24600
Single—stage grasp pose detection of manipulator based on multi—level features

PEhl 5Pk, 2021, 36(8): 1815-1824  https://doi.org/10.13195/).kzyjc.2019.1840
HF MobileNet) 22 H bR LR 24 ) Bk

Deep learning algorithm based on MobileNet for multi—target tracking
PEH S5 HL%E. 2021, 36(8): 19911996  https://doi.org/10.13195/j.kzyjc.2019.1424

BT GG 5 A 7 L T LB SR B R 1 07 1%
Mobile phone protective film defect recognition method based on edge detection

Pl 53, 2021, 36(4): 1017-1024  hitps:/doi.org/10.13195/).kzyjc.2019.1474
BT IR TR 22 I 26 143 ) N B2 sl U

Intent recognition of power lower—limb prosthesis based on improved convolutional neural network

P S5 U5 2021, 36(12): 3031-3038  https://doi.org/10.13195/j.kzyje.2020.0326
22 HAR/INRURE 2240 H ARG I 75 2

Multi—target and small—scale vehicle target detection method

el 5Pk, 2021, 36(11): 2707-2712  hitps://doi.org/10.13195/; kzyjc.2020.0635


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2023.1783
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1840
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1424
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1474
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0326
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0635

8 40% 52 W = % 5 xR Vol.40 No.2
20254 2 H Control  and  Decision Feb. 2025

EF 2t ResNet50FiE 72 5 SI R AR EER PN 75 0K

BOEL AR, TR, A2

(1. FPEM K2 G Btk BE, BRI 430074; 2. ARBHSedkd 3G SR 7B
WrEd ABBH 4221005 3. HErp R R PUBRLE S TRESBE, 1IN 430074)

O R R iSRRI, AT R R IR TR & e, AR IR B L, B B T AR 4 I 4 (CNN) 1 H Frka
U795 THT T S A5 1R 5000 IS A 00 T 0 3 A T e SRV A2 2% HLA LAtk 7 A R A, 4510 G A [ 239 o 6, % e S5 PR
oI RAE T A B (3R, T80T R SE SR /D, LZE T CNNARE 78 43 2% ). 156 DL b il 8, 32 H — it
) ResNet50 W 28 51T %% 22 ] 856 AT Fr IR i 7 vk, 1858, 14 3845 (1) T8 SORE A B 42 R — 5 EL il 3 M I R4
ISR SE AN AR, FLUR, FIH OTSU S35 LBP VAT AT b G AT A A b B RVRRAE S B, LAYk 2> M55 5200 o5
J&i, ¥ ResNetS0 /E N E T MM Lo IR FIAR 2T 5L 88 2% 21 4 &, 159 B00&E B TAT Fr sk B s il 1 ) il 44
T K TR AG I N 4% 5 VGG 16+ DenseNet121, ResNet50 B & H 5 & F -+ Tk 5 YOLOV3 43 51 76 41 [7] Eb 451
INGRIMHASE FEAT YN ZRATM . TR0 45 SR BH, 7R v BUR 45 b ATl I 9 4% 1) P 504 £ 35 {E (mAP) bt VGG16.
DenseNet121. YOLOv3 f1ResNet50 73 F 215 T 23.45 % 18.6 %+ 19.51 % f12.76 %. JTIR 5 REGS £ IR 2% 3 1)
V1 R BRIAE AT A S50 I, L B AR 1R HE, 75 55 Fr Tolkiz i A B 1R AP I AR

KRR GRFGERII; 7T OTSUKYEL; LBPHE; ResNet50; TR

hE 5 2S: TP1S; TP391.41 XEKFRERE: A

DOI: 10.13195/j.kzyjc.2023.1783

Sl W, A, X34, 2. F T o ResNet50 FUEF 24 5] (AT A 28 1 B E A 7 3% (0], 56 5 v ok,
2025, 40(2): 432-440.

Detection method of bamboo sheets based on improved ResNet50 and
transfer learning

CHANG Qing"?!, ZHENG Shi-qi**!, DENG Yu-shu®, TANG Xiao-qi*>

(1. School of Automation, China University of Geosciences, Wuhan 430074, China; 2. Shaoyang Advanced
Manufacturing Technology Research Institute, Shaoyang 422100, China; 3 School of Mechanical Science &
Technology, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In the detection of bamboo surface defects, bamboo surface defects have different shapes and the imaging
environment is messy. The existing target detection methods based on convolutional neural networks (CNNs) have low
detection accuracy when facing such specific data. Moreover, the source of bamboo chips is complex and there are other
restrictions, such as different colors in different seasons, so it is impossible to collect all kinds of data, resulting in a small
amount of data on bamboo chip surface defects, so that the CNN can not fully learn. In view of the above problems,
this paper proposes an improved bamboo defect identification method combining the ResNet50 network and transfer
learning. Firstly, the obtained positive and negative sample data are divided into a training set, a verification set and a test
set according to a certain proportion. Secondly, the OTSU algorithm and LBP algorithm are used to binarize the bamboo
image and extract its features to reduce the influence of noise. Finally, the ResNet50 is used as the backbone network, and
L5 regularization, label smoothing and migration learning are combined to obtain an optimized model suitable for bamboo
defect detection and recognition. The proposed detection networks, VGG16, DenseNet121, ResNet50 and YOLOvV3,
which are commonly used in industrial detection at present, are trained and tested on the same scale training test set
respectively. The experimental results show that the average precision mAP of the proposed detection networks is 23.45,
18.6, 19.51 and 2.76 percentage points higher than that of VGG16, DenseNet121, YOLOv3 and ResNet50, respectively.
The proposed method can effectively detect the surface defects of bamboo chips with different shapes, and reduce the
time consumption, which has a good effect in practical industrial application.

Keywords: defect detection; bamboo chips; OTSU algorithm; LBP algorithm; ResNet50; transfer learning
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