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Optical implementation of modified integral imaging method based on horizontal parallax
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ABSTRACT

In this paper, a new integral imaging method with horizontal parallax only is proposed by modified use of elemental images pickuped from
conventional integral imaging. The modified elemental images are obtained by magnifying single horizontal elemental image vertically and
from which 3D images could be reconstructed. The proposed method can provide us large reduction of transmission information data for
elemental images by eliminating the vertical parallax. The feasibility of our approach is expetimentally demonstrated and its results are
presented.
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Fig. 2 Modified integral imaging with Horizontal parallax
only.

2282 33 ARF AR

AA AA s A G4 g g AR B4
a7g Ayt 39 13 2o 334 EAETYH A
ARE PxQ A9 A= wd g et 74 OW 1
2 A= g hte] A=l oA dojA= &
gake] A 2 mxn o) 8, WA 8294 0] 7t
2= Ao = o3 2}

N, =Pmx Gh 4))

webA 7] A Ga Al E A (DY BE Q&
Aol HAES A of i}

o)A B =R At HAA 7Nke] A4
AR rAl S BZEEL AL A A e A gt S Ad s
2 gare 39 33} go] Aol =gl 7] ¥HY &
A dae 97 Yal 71E 9 239 A G A oiA g
Q2940 A T3] piA] Do £ 8 AT AL
a3t} 2 p=19 A9 2ot a2 o] Aed e
24 g4 & A4 e ohga 2o

N, =mxX Gn )]

239 4-A=3 W

B =R A se 1A 94 WA Ae 33
G4e EAE YoM FA-A=zE] wE fHo]
7hElojof gtk & A WA AAFeA dEE FE
o 9k g ag2e F A FAANRE AL H L,
% 339 22 HA-A 23 (pixel-to-lenslet) # S 8
g} o] A2 g o 84 FF 4 A DA g da
A Az g 27kl Az sy s e
ojn| et A= WG} LCDSY o] BF AP 9
ezt & 4 S AE Ted] P GOl S stod HE
3t A A5t

AL BEE £HYA G2 A% 22l 9
e 949 57} A= Sk

Lenslet
array

I T10
[ 9
i

1 E h

pth horizontal element images

Pixel-to-lenslet transform

8 3 #HE 94 dAe A7 9st gM-alxs Hat
Fig. 3 Pixel-to-lenslet transform to obtain modified
elemental images.

FSER Al

- =2

.

ok
@
oo

2 A

2 egol A AlASHE £HAA ] Wy A

of



FHAA e 9D A A1) B 7

o%

valA 1% 29 2L BeHH A 2HS TA e
g s A AA A= ujge o
S8l SR, F A A= e
A3H7] 915 A& T A GAA
A4 sbe) AFE 2 T

N
J}mimz

ook B R oox
e e
of oX RN Ix

oo e M 2
.&9. o 4o =2

8498999

84 S 271 A8 A8 33 BAE 17 4)
o} 2ol o] FAL o 2R Y T & AME-s A F
A9l Zoje 1S mm Aeolm 24 E ] A7]E 10
mm7g Eojth. F=ALg o T 22keke] A2l oF 30 mmo)
o} ALE-&F Bl 2 o B2 53x53 AALZE) SEje AzE 2
AHEo] ek Ztzhe] =8-S 1,08 x 1.08 mmo] 3, %3
Aele 3mmolth A A= w3 FA A o] Az
+= 70 mmo) t}.

A 22H91 CCD 71 8hg AHg-3te] 221 849
AZ3 28 4b)= WS 23 Y 849 Pﬂ
L 71E9 AA GAF uhAl 9] 2419 8 A Ak
2o1X 24949 F(PrQ)E 34x2509, 247}
% mxn)230x30 YA E 7pTh T2 Q 2G4

Z 34 45 1020x7500] Frh 23 4(0)E 28 4(b) <)
22 84944 13W 5] 8 24 AH(1020x30 2 412 7}

m{o
oo —ﬁ o,

m&

[¢

2 9
-~
o

1~> ;L»L

L

P
T
3

HCRELEEFREREE SR LE L
U84 942 HolET) olu) A48 b5 E A= 5

7} 257801 7] dj ol & 30709 A2 HA Fol A 2570 ¢
A TrS S 7)s sl

449 2%
A4g o] £3lo] FE Aoz 3319
FASYT AN 2 Y
H&-3HLCD i d ) 54 =27]= 361
% 2 34x249] MAYH o FAHE
LCD =3 o] 30x30 2 Aol t}
. }5-2 212 LCD o] 24 5]
o} 329l 45 wHE A H v, 0] 2 CCD 7|2} & o] &3}

323 H 5

of

}\%E_‘—_

®)

o) HE 94 gan
Fig. 4 @ 3-D o bjects. (o) 2-D elemental images. (c)
Modified elemental images.

=

€D Lenslet array

§
:

375 ey MY FME.
Fig. 5 Optical setup.

-]
g
e

it

Camera
lens

2962 71Es A 3 FA L2 Lojz 28 40)
9 22 8 42 ES ol &5he] B o7 A 33}
ALY LAY ZHE HA ST 18 6(0)
2.2 CCDE 4339 47 10 cmA & o) 53514
JAEolth AslFAS BF A E g 9ito
9 A3} A RS T B 8 4 Yt o) 1
4 AAE & TGS AN T 2A S R
AMo g FA L, FAYY 3 A 7MLy e Aoz
EA 27 6014 Hel A= A 2ol 52 A2
Aol7t 48] EATE &+ Aot
= ol A A A8k
98y gyor g

_L.
of
031
o

i fo
L, e ofy
rok

£ -{> e

Hﬂ
2

=]

&
o
~J
N Tl g
= rie
H‘

P
4
2,
>
24
N
N
A
o X
Ru i)

w K

A

.

)
ne o o

B o

o2

ox
o o

oy

o]

o}

H

o Q
0

|w]
_\,“_,
=k
)

i

o,
gl"

£
of
ox
ne

1 x2

-

a9 7(0)9}7494 28 5ol 2 443 449 B3]
2} ik ] 18 T2 () o 13 5
A7 Qe % Urk 1Y 79 A B RoA
ol 4] 3 A7} AA LD 55402 7))

k=1
44 94 gAY B 2elF T Ao



A2 S REAEI =T 4109 A4E

(©) @

Fig. 6 Reconstructed 3-D images using conventional
integral imaging. (@) Top view. (b) Left view.
(c) Center view. (d) Right view. (e) Bottom view.
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Fig. 7 Reconstructed 3-D images using integral
imaging with horizontal parallax only.

(a) Top view. (b) Left view. (c) Center view.
(d) Right view. (e) Bottom view.
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