(d7=5) Korean Journal of Optics and Photonics, Vol. 26, No. 5, October 2015, pp. 249-254 ISSN : 1225-6285(Print)
DOI: http://dx.doi.org/10.3807/KJOP.2015.26.5.249 ISSN : 2287-321X(Online)

Binocular Holographic Three-Dimensional Imaging System Using
Optical Scanning Holography

You Seok Kim' and Taegeun Kim"?'

IDepartment of Optical Engineering, Sejong University, 98 Kunja-dong, Kwangjin-gu, Seoul 143-747, Korea
ZDepartment of Electrical Engineering, Sejong University, 98 Kunja-dong, Kwangjin-gu, Seoul 143-747, Korea

(Received August 11, 2015; Revised manuscript August 28, 2015; Accepted September 1, 2015)
In this paper we propose a binocular holographic three-dimensional (3D) imaging system using optical scanning holography.
To realize a binocular 3D holographic imaging system, we could acquire the complex holograms of a real object after designing
a holographic display system based on interpupillary distance and pupil size, and these holograms could be optically reconstructed

following numerical signal processing with an amplitude spatial light modulator. The proposed binocular 3D holographic imaging
system using optical scanning holography was verified experimentally.
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FIG. 1. Schematics of the binocular holographic 3D imaging
system (d; : distance between SLM for Left Eye and object, d.

: distance between SLM for Right Eye and object, d. : distance
between object and eyes, SLM : spatial light modulator).



(@) 3 27 FRIHYE &

s
o
2
>
W
B
10
ot
it
[
&

Ao Azlel dE FE8| SwaAY F o) 27 F W
%7)9 g B AAsor T

L 2 A70Y =220

SEl=ekel e W 234
27 WAlE ol gkl AAl A9 ERO% RS A7
A% FE2 B5shs 7leolth[22]. Figure 2= 3 270
ZRIHYE Yepd Jgor B 249 22O A
£ F5ste AlaEs dEaL ik
3 270 ERIOu s dubAQl vishdly A G
23 I HZE7|(AOMI, 2)2} ¥ S 7|(BEL, 2), AALDHE

3 2 ERIHY=
[e)

7kt I A BRI AE AL olgste] AR EXE
2 s Al FE F AE7IE o8t 2ol A7
el 4155 A7) AT PR HEk F 45 HEste]

FrEofl AA 249 &= JEE Ast= A7) AT A
g FEos FAEo] Qltk MA FEoA= & MY &
% MRINAOMI, DF olgslo] AFoR Wz A
b F<4 =Zyd £ Z9 0| E(Time-dependent fresnel zone
plate) FefE 7H W] sjelS /gty

2
Lip(x,y,2,t) =

expljl(@, +Q)t]}+éexp{j|:% (¥ + )+ (o, +Q+AQ):}}

1 2 |7 2
= l+w+zsm[g(xz+y )—Aﬂt}

M

4 (D& 270 ERagiue] 7H4IA HEolq A4
AR 4z & Bdol= yEje We ek Alolch
[16]. 4] (1)_04 QHAQE A HWH &3 3 Hx7/(AOMI)<]
Bz Sk UeRD O 5 wAle] 23 % WaTlA0M2)
o) vl Zuies ErC Ak dole] T e
i Az 19 24 JHNARE EAobjecy 7] A2l S
btk 27id SRolAE A RRelA AR Az
o mdd £ Selo= Yujo We AAd ALE 0|83

BS1

LASER ]
AOM2 |:

18
z

1]
FIG. 2. Schematics of the optical scanning holography (BS’s :

beam splitter, AOM’s
: beam expander, L :

: acousto-optic modulator, M’s
lens, SM :
detector, PC : personal computer).
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FIG. 3. Experiment condition of the binocular holographic 3D
imaging system using optical scanning holography (d; : distance

between SLM for Left Eye and object, d. : distance between

SLM for Right Eye and object, d, : distance between object and
eyes).
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FIG. 4. Method of the record hologram with two view using
optical scanning holography.
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FIG. 6. Complex hologram recorded at 6° view point ((a) : real

Horizontal direction

part of the complex hologram, (b) : imaginary part of the complex
hologram).
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FIG. 7. Complex hologram recorded at -6° view point ((a) : real

part of the complex hologram, (b) : imaginary part of the complex
hologram).
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FIG. 8. Hologram optical reconstruction system (M : mirror, BE
: beam expander, BS : beam splitter, SLM : spatial light modulator).
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