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Abstract Through the early screening of diseases, the development of targeted treatment programs of precision
medicine has been essential to medical development. Medical imaging detection is an important foundation for
precision medicine. There is no obvious characterization in the early stage of the disease, thus, the conventional
detection method has certain limitations, but the body will show abnormal temperature distribution, and infrared
thermography can detect the change of temperature sensitively. So, its application in early disease detection has
attracted significant attention. In this study, the advantages and disadvantages of X-ray examination, ultrasound,
magnetic resonance imaging, and other medical imaging detection methods, especially the mechanism of infrared
thermography applied to disease detection, are introduced. Then, it systematically expounds on the domestic and
foreign current situation of infrared thermography and advanced image recognition technology in early disease
detection and recognition. It analyzes the advantages and disadvantages of infrared thermography in early disease
detection, with the advantages of lossless, fast, and high accuracy and disadvantages such as the need for a large
amount of data and poor performance of image processing algorithm. It suggested that the combination of infrared
thermography and deep learning will be the main research direction in the future.
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Fig. 1  Workflow of infrared thermal imaging detection system
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Fig.2 Infrared thermograms of breast masses™ . (a)Patient

with invasive ductal carcinoma; (b)patient with

fibroadenoma; (c)patient with cyst
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Fig. 3 Skin cancer detection algorithm block diagram
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Fig. 4 Comparison of infrared thermograms of hands in

patients with carpal tunnel syndrome™? . (a)Before

operation; (b)after operation;(c)healthy volunteer
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Table 1 Comparison of mammography, ultrasonography, and far-infrared thermography in the diagnosis of breast lesions

less than 2 cm in diameter (n =g853)H'¥

Pathological examination

Item Accuracy/ % Sensitivity/ % Specificity/ %
Malignant Benign
Mammography
Malignant 59 19
96. 1 80. 8 97.6
Benign 14 761
Color Doppler ultrasonography
Malignant 63 26
95.8 86.3 96. 6
Benign 10 754
Far-infrared thermography
Malignant 66 17
97.1 90. 4 97.8
Benign 7 763
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Table 2 Comparison of mammography, ultrasonography, and far-infrared thermography in the diagnosis of breast lesions

large than 2 c¢m in diameter (n =1193)"

Pathological examination

Item Accuracy/ % Sensitivity/ % Specificity/ %
Malignant Benign
Mammography
Malignant 354 116
85.0 84.9 85.1
Benign 63 660
Color Doppler ultrasonography
Malignant 396 78
. 91.7 95.0 90. 0
Benign 21 698
Far-infrared thermography
Malignant 375 39
93.2 90.0 95.0
Benign 42 737
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Fig. 6 Infrared thermograms of face. (a)Patient with left-
sided peripheral facial paralysis; (b)patient with central

facial paralysis; (c)healthy volunteer
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Fig. 7 Basic structure diagram of convolutional neural network
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Table 3 Comparison of breast cancer classification results based on differential thermal images
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