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Table 1  Classic artificial intelligence models and their applications
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Fig. 1  Applications of artificial intelligence in target detection of microfluidic systems
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(A) Super-resolution processing of tiny sample images'?*; (B) Imaging flow cytometry '®]

; (C) Dynamic monitoring with
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; (D) Bacterial density estimation'?®) ; (E) Identification of tumor infiliration process!?) -
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Fig.2  Applications of artificial intelligence in association prediction of microfluidic systems
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(A) High-resolution numerical simulation (B) Characterization and localization of soft sensors!*'/; (C) Physical
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phenotype analysis and cancer cell invasion prediction model construction'”*’; (D) Discovery of emulsion droplet stability
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Fig.3 Applications of artificial intelligence in results classification of microfluidic systems
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(A) Risk stratification of cancer patients'*®’; (B) Ovulation detection equipment based on mobile phones[” ; (C) Gait
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(D) Large-scale droplet coding'*!; (E) Bacterial identification and drug sensitivity testing'*

classification
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Application of Artificial Intelligence in Microfluidic Systems

WANG Yu, FANG Qun”*
(' Institute of Microanalytical Systems, Department of Chemistry, Zhejiang University, Hangzhou 310058, China)

Abstract Microfluidic systems are widely applied in many fields including chemistry, biology, medicine,
and pharmacy, because of their precise control ability to microfluids. In recent years, artificial intelligence
technology has achieved leap-forward development with great advantages in dealing with the analysis and
mining of massive data. The application of artificial intelligence technology in microfluidic systems has shown
great potential in many fields such as biological research, medical diagnosis, and drug discovery, and so on.
This paper reviews several typical artificial intelligence models and their applications in microfluidic systems.
It focuses on the progress of artificial intelligence in target detection, correlation prediction and result
classification of microfluidic systems, and forecasts the future development trend based on its application
status.
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