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Study on label-free cell detection and classification method by
using spectral decomposition-based dynamic scattering imaging

Zhou Yuning' Xia Hua®> Wang Xiaoli’ Liu Jinghan® Zhai Jia' Li Chenxi’ Jiang Jingying'*
(1. Academy of Medical Engineering and Translational Medicine, Tianjin University, Tianjin 300072, China; 2. Tianjin Key
Laboratory of Biomedical Detecting Techniques and Instruments, Tianjin University, Tianjin 300072, China; 3. Weifang

Medical University, Shandong 261053, China;4. School of Engineering Medicine, Beihang University, Beijing 100091, China)

Abstract: Cell imaging and detection are of great significance in the field of biomedical research and clinical diagnosis, while label-free
and high-throughput detections are particularly challenging. On the basis of dynamic scattering theory, this study built a dynamic
scattering imaging system, proposed a spectral decomposition-based dynamic signal extraction algorithm, and achieved label-free and
high-throughput cell classification by combining machine learning algorithms. Blood cells, EG7-OVA tumor cells and A549 lung cancer
tumor cells are used to verify the current method. Experimental results show 98% accuracy for binary classification of blood cells and
tumor cells, and 91% accuracy for the three-type classification of blood cells, EG7-OVA and A549. In summary, the proposed method
provides high-throughput, label-free cell detection and classification, and is potential for clinical application.

Keywords : dynamic light scattering imaging; spectral decomposition; label-free cell detection and classification; machine learning
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Fig. 1 Diagram of dynamic scattering imaging system
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images before and after filtering
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Table 1 Evaluation of model classification

Model Accuracy  Precision-CTCs Recall-CTCs  F1 score
SVM 0.9110 0.996 7 0.889 6 0.994 7
KNN 0.9112 0.994 0 0.892 6 0.994 2
ID3 0.904 7 0.990 5 0.887 7 0.9922
SGD 0.8322 0.962 0 0.8220 0.9757
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Table 2 Accuracy of model classification

in data sets of different sizes
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