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Abstract: Infrared thermal imaging has been widely used to show the correlation between thermal charac-
teristics of the body and muscle activation. This study is aimed to investigate the application of infrared
thermal imaging technology in the evaluation of muscle activation under the resistance training mode of the

upper limb coordinated rehabilitation robot. The experiment was designed to collect infrared thermal ima-
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ges to detect the temperature changing of the three target muscles (deltoid, biceps and triceps) of the up-
per arm by adjusting the resistance direction and resistance level of the upper limb coordinated rehabilita-
tion robot. The collected thermal images with different training conditions were segmented by a boundary
segmentation method and converted into colored-heatmap. Meanwhile, the temperature changing of heat-
map was quantified by relative grayscale. The results show that the target muscle regions were activated in all
training conditions,and there are differences in the different muscle activation regions under different resistance lev-
els and different resistance directions. In conclusion, infrared thermal imaging can effectively evaluate the activation
of the target muscle areas under the upper limb coordinated rehabilitation resistance training.

Key words: infrared thermal imaging; image segmentation; colored-heatmap; relative grayscale; resistance

training with rehabilitation robot; assessment of muscle activation
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