SUPPLEMENTARY CODING FILE 3:
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]3. The offset of the fitted ellipse
# Use the key "Q" as example
# Use the offset in the x-direction as example
# Required library files
import math
import numpy as np
import matplotlib.pyplot as plt
# Draw the keyboard layout
fig = plt.figure()
ax = fig.add_subplot(111)
...
# Read the data file
...
# Store coordinates
theory_x = []
theory_y = []
actual_x = []
actual_y = []
# Fill color
Distance = [] # the offsets of 26 fitted ellipses in the x-direction
for k in range(0,26):
    Distance.append(abs(actual_x[k] - theory_x[k]))
d_left = np.mean(Distance)-np.std(Distance, ddof=1)
d_right = np.mean(Distance)+np.std(Distance, ddof=1)
# The (d_left,d_right) means a standard deviation
c='' # color
# Fill the first row
d = abs(actual_x[0]-theory_x[0]) # for example：the index of Q is 0
# Choose a color
if d < d_left:
c = 'green'
# Less than one standard deviation: Green
elif d > d_right:
c = 'red'
# More than one standard deviation: Red
else:
c = 'orange'
# Within a standard deviation: Orange
...
# Draw the vector(arrow)
ax.quiver(theory_x,theory_y, # starting point of the vector
          actual_x-theory_x, 0, # the vector in the x-direction
          width=0.003,alpha=1,scale=30)
# Show the figure
plt.show()

