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ABSTRACT

In this paper, we propose a fast algorithm to generate the array of elemental image in a computer generated
integral imaging system. It generates the array of elemental image using depth information, needs less computing
time to produce the result by using the concept of boundary area and computing the voxel within boundary
area. By comparing the computing time of proposed algorithm with that of the existing algorithm theoretically
and experimently, we proved the efficiency of this algorithm.
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g = distance_between_lens_and_pickup_device
For every_object : from_the_farthest
L = distance_between_object_and_lens
For every_pixel_in_the_object
(x, y) = physical_location_of_a_pixel
For every_elemental _lens
(X, xY) = center_of_the_elemental_lens
sX = cX HcX-x)*g/L
sY = cY +HcY-y)*gL
If |sX-cX] < half lens_pitch &&
IsX - cY] < half_lens_pitch
iX iy) =
index_of_(sX, sY)_in_the_elemental_image
save_the_color_of _the_pixel_at_(iX, iY)
End If
End For
End For

End For
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g = distance_between_lens_and_pickup_device
centerX = x_coordinate_of_first_elemental_lens
boundX = centerX + half_lens_pitch
For every_x_in_the_elemental_image : from_left_to_right
If x>boundX
centerX = centerX + lens_pitch
boundX = boundX + lens_pitch
End I
centerY = y_coordinate_of_first_elemental_lens
boundY = centerY + half lens_pitch
For every_y_in_the_elemental_image :
from_bottom_to_top
If y>boundY
centerY = centerY + lens_pitch
boundY = boundY + lens_pitch
End If
For every_object : from_the_nearest
L = distance_between_object_and_lens
sX = centerX +(centerX - x)*L/g %sampling point
sY = centerY +(centerY - y)*L{g
If (sX, sY)_is_inside_the_object
sample_the_color_of_(sX, sY)_in_the_object
break_innermost_for_loop
End If
End For
End For every_y_in_the_elemental_imag
End For every_x_in_the_elemental_image
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extract the points from the depth information
sort every_pixel_in_the_object_from_the_farthest
For every_pixel_in_the_object : from_the_farthest
L = distance_between_pixel_and_lens % z coordinate
(%, ) = the coordinate of pixel in the space
rY_lower_bound = y - y_pitch*L/(g*2)
rY_upper_bound = y + y_pitch*L/(g*2)
£X_lower_bound = x - x_pitch*1{(g*2)
rX_upper_bound = x + x_pitch*L/(g*2)
For every_clemental_lens_in_y_direction % bottom_to_top
cY = center_y_coordinate_of_the_elemental_lens
If Y_lower_bound < ¢Y) && (cY < rY_upper_bound)
For every_elemental_lens_in_x_direction % left_to_right
¢X = center_x_coordinate_of_the_elemental_lens
If (rX_lower_bound < ¢cX) &&
(cX < rX_upper_bound)
SY = ¢Y +HcY-y)*g/L.
sX = cX HcX-x)*g/L
(X, iY) =
index_of_(sX, sY)_in_the_elemental_image
save_the_color_of_the_pixel_at_(iX, iY)
End If
End For
End If
End For
End
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