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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.

I.M B ato] A WA ellA] 2D Bt dAkat o]
7135 Zeo] ARE AF3ta o|=HE A

32 Qaks vlaEeelsh] 3 WAel= 2~ G- AAFt] 34 WS s "ol &,
] ¢ 22~ 7.9 (stereoscopy), == 12| 3](holography), A1 s AEEh] e B 9SS 2
A gAHIL : Integral Imaging) 5 i8] 7147} 2= 3tar, zH7ke] 3DTVel| uwpeh =9 Fx7}
k. &3], 1908l L1ppmann°ﬂ oA AL ‘3}1?1"10]: a7] wsmell 221 mit]e Ak Zlo]
Alkd AA A WAlE o] -&3hH WAt o]f ARE AFs| Fa o]=4E zhzke] 3pTVe| 2
sto] 3x1d EAE RS AT 5 gl = TH=E AAste] A QS B Ho o
gk 20023 HE 20043 74A] R llA] S 2pA] o]e} e A|~El °ﬂ/‘1 32k HjaEHe] v
ATTEST(Advanced Three-Dimensional Television Ale] ]l AAAGAL 71es ARSE] YEiA =
System Technologies)Z}A ol A= 3DTV "2 $] zhzke] Al A gt TV7} e EAS 2 Az

M B = AAAAY Y A B EATRIEAY] thet ITATAIE] -S4 - 2$9413] (LITA-2008-C1090-0801-0018) A|$dol| &J3}e] 4=
=]l

* S|t o) ZAld 3 X 2~8] el 7 (ymkwon @eulji.ac kr), ** -chdkn 2pA|) 3D t]aZ|o] AFAIE (eskim@kw.ac kr)
= F  kics2008-07-331, AH4U=} 120081 79 30, FHE=wA4dxl: 20084 1049 13Y

898

www.dbpia.co.kr



=i AA G 71ElA e asgt il WA 13 Fast Al F

2 Tl
o
B
2
o

o /\oﬂ/x} HHoé_% 7‘;} ﬁ]ﬂﬂ o g xﬂ/l-]—o—],__ 7] 53]
2 AFE zHFolA 7AW (visible surface)S-

AESe deleh 2ok WA 249 g vl
& e AWl FE RdE A4 e A9

7holl whel =A EA -FZHobject space) 7%=
o]w|#] FZHimage space) 7]HoF FHEET} o]
T U A AN g A
A 22 direct FarE]Fe] AtH
QB o]mz| 7‘;7} 718 o] 43} efficient L
g]Zo] gkl ol

direct dw]EL 2494 wde
A EAE FAsl e BE HES 84
A= wdS FEllA 3 el Fdgel weh
AAE FAS Sle A9 l
A7kl oMol Hr} tiSo]
oz Jiel HAEe] °§*J
H= 757 slelA] vl
g wjEgxel U 7H 3t A} efficient
2] Zo] Ak gt efficient G| E&S o
e zb e dfsia] Frkell e =A9
& Zoba] el 71Egews AXE &
S 9= daE|Felch
FARE 7129 direct 32 efficient Y1852
EAE T3l 9l ol 84 dFe] £AE
o} Ewa Age dstel stelch weby
3DTVS} o] 2D Tl Aust Fo13ke o]
ARE Hgutolr] g 43} wlde AT AL
o ewelzel mEAe Pebd 4 Aok deb
P eFoldl Pl /T duelFES A
39 & Foll 7lE dueFuet o wE Az

fast dE]FS Al”bsla, o] duEEFe fr2A
=

i

ol

I

bt 2 o> 1% O Hu e

( ﬂllﬂl OlO

o

A9 Zlee a3 13 el 2 #4]
(Pickup) =} A4 Aoz vm 5 glrk A

hin

H
AHejabe] Mo} AL 339 BAS YuE

Azwjds CcCD} A2 22 <dAk A7
(Image sensor)& ©|&3lo] 231 Q44 w4
(Elemental image array)® 7|Z3%ch 22| A4
Al A= HGIAA A dolzl 23k 84893

—

it

O:

[=28-PN)

GBS g [BEaE= Lo/ R B
e 22X me i k=]

mjd-g LCD9} & D]i%eﬂfﬂ ﬂlki_ﬂl J‘Lfﬂ%}i
ol 5g thA A= W
= A,

2 g Aswlelu) vt TlaEde] A
2o A 28 (oA} o] B ow FHodx
el WS g ARl skl Tl
gelolstml FA7L WA Hek ol BE A

sgFe] e BAS b A= ue

=

ol
>
aah

Reka P9k ey ARl ol Aol
2 sh7] Aol A5E 2349 JAgRsl olHn
2 AbgalA Asgel e AR Sy )
A& AFEACE QY Fo o]F ALgaA
aEdelE s AsgoR spge ae
2 QAR AFEAR fodd e A
Aot daelse A9 Asdeld e F
28 Folch

AolArrt Foxle o o] 849 MidE
= = A7 Bap oA He= B9

899

www.dbpia.co.kr



g2 A18}3] = %-4] "08-11 Vol. 33 No. 11

Z axis

I (OIS R) 2E L=256
Depth ata
Pinhole
IE MBS R — EL aray
Z=0—»

Pickup Plane >

O 3. ZoAHHEFE 2494 wds A= A
yzjo]
u

oW A4 BH&5E Tl

R N2 ME XS
o rlr St
-z
An)

( KZO
<, [
o
o
=
s
tlo
02
o,
i)
fr
=
i)
2

=)
E-:
o
02,
oX
)
N
(o3
ol
-
2
d
2
N
Il
o
o
)
2
e,

o WM Fa 2ol Lol
hA= A

Mo i o2
& Ko
N
& e o
o,
o
do
o

o
X

2
I
o
i o & K
Lo
T
i
o o
Y
= o
N o o
Qs |
s My
)
B2 e o b =

e W

3.1 Direct &12&
direct dE]EF> EA
L4994 ds AAEE

3 7Rl 278k
?‘E]'_—

a2]Fo|r}, o] g

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
(%, y) = physical_location_of_a_pixel
For every_elemental_lens
(cX, xY) = center_of_the_elemental_lens
sX = cX +(cX-x)*gL
sY = cY +(cY-y)*gL
If |sX-cX| < half_lens_pitch &&
[sX - cY| < half_lens_pitch
(X, 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 If
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)*Ljg
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
(x, y) = 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)
rX_lower_bound = x - x_pitch*L/(g*2)
rX_upper_bound = x + x_pitch*L/(g*2)
For every_elemental_lens_in_y_direction % bottom_to_top
cY = center_y_coordinate_of_the_elemental_lens
If (rY_lower_bound < cY) && (cY < rY_upper_bound)
For every_elemental_lens_in_x_direction % left_to_right
cX = center_x_coordinate_of_the_elemental_lens
If (X lower_bound < cX) &&
(cX < rX_upper_bound)
SY = cY +(cY-y)*glL
sX = cX +(cX-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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