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Figure S1. Experimental setup for the fundamental test. 
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Figure S2. Electrical characterization of the SWS with different triboelectric materials, number of channels and moving 
directions: side-channel(a) FT-SWS and (b) PT-SWS rotating along the circumference; dual-channel PT-SWS moving in 
(c) circumference direction and (d) top and down direction. 
 
 

 
 

Figure S3. Motion state monitoring signals of side-channel (a) FT-SWS and (b) PT-SWS When they were put on the 
wrist and shoe. 
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Figure S4. Motion state monitoring signals of two-channel PT-SWS in different wearing parts: (a) Wrist; (b) Shoe. 

 
 

Supplementary Note 

Note S1. The equation of travel distance and motion speed obtained by the sensor. 

Movement distance (s) and motion speed (ν) can be obtained by the following equations. 
s = n × L                                                    (1) 
v = L × ƒ                                                    (2) 

where L and ƒ represent stride and frequency respectively, and n represents the number of positive or negative 
voltage peak. 

 
 
 
 

Supplementary Videos  
 
 
Video S1. The COMSOL simulation animation of SC. 
Video S2. The COMSOL simulation animation of TBC. 
Video S3. Water resistance rest of the SWS. 
Video S4. The fall-down alarm system demonstration based on the SWS. 
 
 


