Y VUL 2440 ( B ARBE# AR
2025 4E2 J 45 55 45 1 11, Feb. ,2025 ,Vol. 55, No. 1
J, INWU

Journal of Northwest University ( Natural Science Edition)

- Xk R TR

AT B BRI ARESE YRS
i 25 o ) Rz

ARAmgh' et Rk E AT, A &
(1. ZRRE Tih SRR, =8 BP 6500912, =R M5, ~m B 650504,
3. nMETHYIE, W RW 650214)

RBE 45 PaihryP MEFATRERAERRERLHAFKGEA,RKETAT
RBEAY 22 W 269 B AR BRI 45 858 F 69 T4, 24 YOLOVS £ 504880 A4k 48 &
B RAE S 45 B AT 5 M T 4L, 6,46 FGSM A 3% .CmBN % 9  Dropblock JE 1] 4t = CI-
OU _Loss M & &, #) B HIE4E R B & L4 Z A1, 554 Mosaic 2 3E38 3% 5 247 H &
XA E R 693G IR BT T HFE 2 AAMBR B ER RS A AR H A, ) 4k
T2 ANEERERIN ARG AREAEA M I IR AR R AL B T YOLOVSx6 54 &
B RAES- 6948 R MR R AW, ZBE A AR S0 R FfE 2505 B THENRE,
AR AALG T HZ—, ZRERARGIINTRRIE G PR E RN KE, I BLER TR
A AR PR B FEI AL AT

KW AFRA ;B AR BAR AR YOLOVS ; iR LAY 22 ) 4

hES %K S:K854.3  DOI:10. 16152/j. cnki. xdxbzr. 2025-01-008

Application of artificial intelligence object detection technology
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Abstract Targeting the low-efficiency problem of manual disease identification and disease mapping in the
protection of calligraphy and painting cultural relics, this paper explores the feasibility of deep neural network-
based object detection technology to identify calligraphy and painting diseases. We design a series of YOLOvS
models with some architecture optimizations based on the special requirements of disease identification. The
optimizations include FGSM algorithm, CmBN strategy, Dropblock normalization, and CIOU _ Loss loss func-
tion. Using the materials of calligraphy and painting of cultural relics in the museum as inputs, we enhance
the images by combining Mosaic data enhancement method. Two disease identification deep learning models
are trained based on some improvements, including sliding-window detection, image clipping based on layer-

by-layer image analysis and positioning, etc. By evaluating the models with bench-mark performance metrics,
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this paper chooses YOLOv5x6 for our task. The experimental results show that YOLOv5x6 outperforms the oth-

er models with the best precision and recall. This model takes one-thousandth time compared with manual

work. The introduction of deep learning techniques in disease identification not only helps to improve the effi-

ciency of disease identification of cultural relics, but also provides objective and stable standards in the proces-

ses of disease identification.

Keywords diseases identification; object detection; image processing; YOLOvS; deep neural networks
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Fig.1 Diseases of painting cultural relics
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Tab.1 Configuration of YOLO parameters

28 HfeL
epochs 300
batch_size 16
Image_size 1 280
workers 1
patience 100
conf_threshold 0.1
iou_threshold 0.3
max_det 1 000

line_thickness 3
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