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S1 Equations for calculating pressure sensing data 

S1.1 The center of pressure displacement 

Matlab (MathWorks, Inc., Natick, MA, USA) was adopted to write programs to analyze the data 

acquired from insoles. The center of pressure (COP) on the plantar surface and the COP of the body 

are estimated from the recorded data. The weighted-mean approach was used to calculate the COP 

trajectories of both feet. The equations have been presented in the paper reported by our group [1]. 

The pressure-sensing insole coordinate system is defined (shown in Figure 3 of this report [1]). The 

subjects were asked to stand quietly at the hip-width stance and the distance between the two heels 

was measured to apply in giving the coordinate values to the sensing spots. The coordinate values of 

sensing spots should be adjusted by the distance between the two heels. Then, the foot plantar COPs 

in the medial-lateral (ML) (COPpx) and the anterior-posterior (AP) (COPpy) directions were calculated 

according to Eqs. (S1) and (S2).  

ܱܥ  ௣ܲ௫ = ∑ ஼೔ೣ ி೔ி೟೚೟ೌ೗                 (S1) 

ܱܥ ௣ܲ௬ = ∑ ஼೔೤ி೔ி೟೚೟ೌ೗                 (S2) 

where ܥ௜௫ and ܥ௜௬ denote the corresponding x- and y-coordinate values of sensing spots defined in 

the coordinate system, respectively. Fi is the value of the pressure sensing spot, and Ftotal is the sum 

of the values of sensing spots on the insole. Eqs. (S1) and (S2) can apply to calculate the COP of each 

foot. Therefore, the path of COP for each foot can be obtained, which is used in the calculation of the 

COP of a body in quiet standing by using Eqs. (S3) and (S4). 

The center-of-pressure path of a subject in the medial-lateral (COPx) and the anterior-posterior 

(COPy) directions were computed in light of Eqs. (S3) and (S4).  

ܱܥ  ௫ܲ = ஼ை௉ೃ,೛ೣ×ிೃ,೟೚೟ೌ೗ା஼ை௉ಽ,೛ೣ×ிಽ,೟೚೟ೌ೗ிೃ,೟೚೟ೌ೗ାிಽ,೟೚೟ೌ೗              (S3) 

ܱܥ ௬ܲ = ஼ை௉ೃ,೛೤×ிೃ,೟೚೟ೌ೗ା஼ை௉ೃ,೛೤×ிಽ,೟೚೟ೌ೗ிೃ,೟೚೟ೌ೗ାிಽ,೟೚೟ೌ೗              (S4) 



where COPR,px and COPL,px represent the coordinate values of COP in the medial-lateral direction 

from the insoles of the right and left feet, respectively. COPR,py and COPL,py are the coordinate values 

of COP in the AP direction obtained from the two insoles on feet. FR,total is the sum of all values 

measured by sensors on the insole of right foot, and FL,total is used for expressing the sum from the 

left foot.  

S1.2 The percentage of the COP path 

%Long: percentage of the anteroposterior length of the COP path to the foot length %Long = ்௛௘ ௔௡௧௘௥௢௣௢௦௧௘௥௜௢௥ ௟௘௡௚௧௛ ௢௙ ௧௛௘ ஼ை௉ ௣௔௧௛ி௢௢௧ ௟௘௡௚௧௛           (S5) 

 

%Trans: percentage of the transverse width of the COP path to the maximum foot width %Trans = ்௛௘ ௧௥௔௡௦௩௘௥௦௘ ௪௜ௗ௧௛ ௢௙ ௧௛௘ ஼ை௉ ௣௔௧௛ி௢௢௧ ௪௜ௗ௧௛ × 100            (S6) 

 

S1.3 The percentages of pressure distribution during walking The percentages of pressure distribution = ிೞೠ೘ ி೟೚೟ೌ೗ × 100        (S7) 

where Fsum is the sum of the values of sensors within the defined area, and the Ftotal is the sum of the 

values of sensors on the insole. 
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Table. S1. The specifications of the pressure sensing insole 

Specifications of flexible pressure insole 

Number of sensors 89 
Diameter of each sensor 1 cm 
Pattern of sensor Circle 
Thickness of sensor < 300 μm 
Measurable Range 
 

0 ~ 140 psi  
Linear Range: 0 ~ 40 psi, corresponding output value between 0 and 
255 

Resolution  2% full scale 
Hysteresis ±8% full scale 
Response time <2 milliseconds 
Scanning frequency ~30 Hz 
Signal transmission Bluetooth 
Size of control box 50 mm × 80 mm, Thickness < 20 mm 

 
 


