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 20 

Supplementary Figure 1. The process of low temperature welding.21 



 22 

Supplementary Figure 2. The zoom-in wearability of tattoo-like electrodes and gel electrodes 23 

when attached on subject’s face. The identifiable photographs are fully consented by the 24 

written consents. 25 



 26 

Supplementary Figure 3. The identical impedance of the tattoo-like electrodes under various 27 

large deformation. Two tattoo-like electrodes were attached on the levator anguli oris (LAO) 28 

and the depressor anguli oris (DAO). The identifiable photographs are fully consented by the 29 

written consents.30 



 31 

 32 

Supplementary Figure 4. The strain distributions of tattoo-like electrodes under vertical 33 

tensing with 45%.  34 



 35 

Supplementary Figure 5. Electrode locations for detecting EMG signals of facial and neck 36 

muscles.  Location 1-7 are buccinators, levator anguli oris, depressor anguli oris, 37 

zygomaticus, masseter, anterior belly of digastric, the right side of the larynx, the lower 1/3 38 

point of the sternocleidomastoid, respectively. The identifiable photographs are fully 39 

consented by the written consents.  40 



 41 

Supplementary Figure 6. Box graph of the accuracy of different channel combinations from 42 

one muscle to eight muscles.  43 
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Supplementary Figure 7. The combination with the highest accuracy among the four channels.  45 
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Supplementary Figure 8. Accuracy of each word in 110 classification. 47 

 48 



 49 

Supplementary Figure 9. EOG before and after preprocessing. 50 

  51 
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Supplementary Figure 10. The confusion matrix of Four words in noisy environment.  53 



 54 

Supplementary Figure 11. Intelligent car controlled by the sEMG signals of theaction 55 

instructions from Four channels. The identifiable photographs are fully consented by the 56 

written consents.  57 
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Supplementary Table 1. The recognition rate of 110 words at the sampling frequency of 59 

1000Hz, 500Hz, and 250Hz, respectively. 60 



 61 

Supplementary Table 2. ASL first 100 signs word list.  62 
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Enhanced Mean 

absolute value(EMAV) 

EMAV =
1

N
∑ |(𝑋𝑖)𝑝|,   

N

𝑖=1

𝑝 = {
0.75,       if 𝑖 ≥ 0.2L&𝑖 ≤ 0.8L
0.50,     otherwise                

 

Zeros Crossing(ZC) 
ZC = ∑ 𝑠𝑛𝑔(𝑋𝑖𝑋𝑖+1) ∩ |𝑋𝑖 − 𝑋𝑖+1| ≥ 𝛼,   
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𝑠𝑛𝑔(𝑥) = {
1，   if 𝑥 ≥ 𝛼

0，otherwise
 

Slope Sign Change(SSC) SSC = ∑ |(𝑋𝑖 − 𝑋𝑖−1)(𝑋𝑖 − 𝑋𝑖+1)|
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Root Mean Square(RMS) RMS = √
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Log Detector(LOG) LOG = e
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Modified Mean Absolute 

Value(MMAV) 
MMAV = ∑ 𝑊𝑖|𝑋𝑖|,   

N

𝑖=1

𝑊𝑖 = {
1,

0.5,
   if 0.25N ≤ 𝑖 ≤ 0.75N

   otherwise                
 

Willison Amplitude(WAMP) 
WAMP = ∑ 𝑓(|𝑋𝑖 − 𝑋𝑖+1|)
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,   𝑓(𝑥) = {
1, if 𝑥 ≥ threshold

0,               otherwise
 

Relative Wavelet Energy 

(RWE) 
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Supplementary Table 3. The time domain and frequency domain characteristic formulas are 64 

used. 65 



Supplementary video 1. Using SSRS to simulate the scene of greeting. 66 

Supplementary video 2. Using SSRS to simulate the scene of exercise. 67 

Supplementary video 3. Using SSRS to simulate the scene of repast. 68 

Supplementary video 4. The comparative experiments on the performance of SSRS and ASR. 69 

Supplementary video 5. The comparative experiments on the performance of SSRS and ASL. 70 


