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Input: Eye image with comeal reflection removed, Best
guess of pupil center
Output: Set of feature points
Procedure:
lterate
Stage I:
Follow rays extending from the starting point

get mouse position():
pyautogui.position()

click_if_stationary():
stationary_time = 0
check_interval = 0.1
hold_time = 1.7

last_position = get_mouse_position()

running:
current_position = get_mouse position()

Calculate intensity derivative at each point
If derivative > threshold then
Place feature point

button_positions = [(btn.winfo_rootx(), btn.winfo_rooty btn buttons]
button_size = [(btn.winfo_width(), btn.winfo_height btn buttons]

Halt marching along ray
Smgc' Y -
For each feature point detected in Stage |

(posx, posy), (width, height) zip(button_positions, button_size):
(current_position[@ range(posx, posx + width
current_position[1 range(posy, posy + height)):
stationary time += check_interval
stationary time >= hold time:

March along rays returning towards the start pomnt
Calculate intensity denvative at each point

move_command_mouse( )

print(f"Clicked at {current_position} (Button Area)")

' ‘ (e) ) stationary_time = @
If denivative > threshold then Figure 4: Feature detection. (a) The original start point (yellow

PlJCC fCJlUl'L' po'"“ circle) shoots rays (blue) to generate candidate pupil points (green current_position == last_position:

‘ crosses). (b&c) The candidate pupil points shoot rays back to- stationary time += check interval

”Jll m.'uchmg ulung raN wards the start point to detect more candidate pupil points. (d) stationary time >= hold time:
g Gl o o el s '. rl- - " . All the candidate pupil points are shown. The average of these move_command_mouse ()

» ‘mlnl‘ puml - 1.c0mcln(. center ol leature po"“‘\ locations 1s shown as a red circle. This location seeds the next print(f"Clicked at {current_position

Unul .\l'dﬂing poin[ converges iteration. (¢) The results of the second iteration. (f) The starting stationary_time = @

locations from all iterations show a rapad convergence.

stationary time = 0

Figure 2: Feature-point detection method




Mouse Clicked Points on Coordinate Plane
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