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Table 1 The gZiBeads raw image dataset of dzi beads for deep learning recognition
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Figure 1 Effects of data augmentation operations
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Figure 2 Example diagram of dzi beads image data
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Figure 3 Distribution of raw and augmented data
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Table 2 Comparison of experimental results of different methods on the gZiBeads dataset

g R epoch/{X EE IEHERRZE Y% F118/%
InceptionV3 150 0.01 83.15 80.21
ResNet50 150 0.01 85.23 82.62
MobileNetv2 150 0.01 86.15 83.53
EfficientNetV2 150 0.01 88.94 84.90
MobileViT 150 0.01 89.18 86.61

R3 BAEWIRATE MobileViT BRI 4 BRI

Table 3 Performance of MobileViT model before and after data augmentation

Koo WUEHERE/ % F1{8/%
DataSet TZ 89.18 86.61
Aug DataSet TZ 93.80 88.17
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Figure 4 Accuracy and loss plots of the model after data augmentation
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A dataset of gZiBeads images for dzi beads recognition

XIA Jianjun'?, GAO Dingguo'?*, XU Songtao'?

1. School of Information Science and Technology, Tibet University, Lhasa 850000, P.R China

2. Tibetan Information Technology Innovative Demonstration Base, Lhasa 850000, P.R China

*Email: gdg@utibet.edu.cn

Abstract: As a rare type of etched agate bead, dzi beads are known for their diverse symbolic meanings
and intricate, varied patterns, posing certain challenges for most hobby collectors attempting to identify
them in the dzi market. However, with the rapid development of deep learning technologies, traditional
artificial classification methods—characterized by being time-consuming and labor-intensive, and highly
dependent on experts’ subjective experience—can no longer effectively meet the market’s demands.
Therefore, it is necessary to construct a dataset of gZiBeads images for dzi beads recognition to explore a
deep learning-based automatic identification approach, which is crucial for improving the accuracy and
efficiency of dzi bead identification. We firstly collected, classified and saved images of different categories
of dzi beads from the Tibetan region, resulting in a dataset comprising 22 categories of dzi beads with
5,443 original images, ranging from 203 to 305 images per category, and a total data volume of
approximately 693.4 MB. Secondly, to further enhance the dataset, we applied data augmentation

techniques, and divided the dataset into the training set, the validation set and the test set with a ratio of

o B R H4E, 2025,10(2) |9
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6:1:1. Finally, mainstream image classification methods were used to conduct multiple rounds of
experimental validation on both the original and the augmented datasets, achieving a validation accuracy as
high as 93.8%. The constructed dataset can effectively meet the training, validation and testing needs of
current deep learning classification and recognition models, providing essential data resources for the study
of dzi image classification, image segmentation, target detection and the development of the mobile
platform for automatic recognition.

Keywords: dzi beads; gZiBeads dataset; deep learning; dzi beads image; automatic recognition

Dataset Profile
Title A dataset of gZiBeads images for dzi beads recognition
Data corresponding author GAO Dingguo (gdg@utibet.edu.cn)
Data authors XIA Jianjun, GAO Dingguo, XU Songtao
Time range 2023-2024
Geographical scope Tibet, Qinghai of China
Data volume 693.4 MB
Data format * JPG
Data service system https://doi.org/10.57760/sciencedb.08289
Source of funding The National Natural Science Foundation of China (62166038) .
The dataset consists of 2 subsets. (1) DataSet TZ.zip contains the original data pre-
processed by manual shooting and network crawling, with a total of 5,443 images,
Dataset composition
covering 22 categories of dzi beads; (2) Aug _DataSet TZ.zip is the final dataset after
data augmentation, comprising 8,743 images across 22 categories of dzi beads.
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