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Digital Holograms with Large Viewing Angle

YING Chao-fu, MA Li-hong, WANG Hui, XU Zhan-bin

(Information Optical Institute , Zhejiang Normal University, Jinhua, Zhejiang 321004, China)

Abstract A new technique of digital holography is proposed, which can make the holograms with large viewing
angle. According to the theory of two-step rainbow holography, rainbow holograms H,; are generated by computer
and the new algorithm of mirror image is proposed which can fold the holograms with large dimension into little
ones. After the downsizing by taking pictures, a hologram with high density is made. When H, is made on optical
setup, two right mirrors must be matched in order to returning the reconstructed wave to the original condition. The
advantages of both computer generated holograms and optical holograms are adopted in this technique. The
technique of mirror image can successfully make the holograms with large viewing angle. The principle of the
proposed method and the experimental result prove that the technique not only resolves the problem on the output of
holograms with large dimension and reduces the data volume greatly, but also breaks a new path for hologram three-
dimensional display.
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Fig.1 Equivalent optical path of object distribution

by mirror image
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Fig. 2 Sketch map of the object light distribution on = 3wt z° (1D
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Fig. 3 Optical setup for recording rainbow hologram
(a) shorter mirror; (b) longer mirror
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Fig. 4 Results of the digital hologram with
large viewing angle
(a) original object; (b) digital hologram;

(c) reconstruction images
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Fig.5 Reconstruction image of the rainbow hologram

with large viewing angle

(a) left view image; (b) right view image

SCH R K RIE AL H 2 B R BRI B R

/MNEEBERNRBEITERERN. ENEXET:

H5G, Z R T KB ALH 4 B B K
WIR . X F B H-BOBE S Hl1E R W MR T4
BEEAR . 56% B a5 mA R o5 5k
FRLTENRI R 28R H B2 5EH 2~3 mm,
R TARBIRRS AR A, H HKRELHKF AR
MRERE, B4 B & H, WK L, =65 mm., LK,
G2 BB H) WK EH 90 mm, #H4T K R 55
BitBE, £ BB KE RN 30 mm, FASPERY
625 dpi B9 FRHE AL, ol s BR K E AU
0.6 m, WMRAFTHEEITS . WMHHEBKRE 1.8
m, T 1.8 mfiF,%t 0.6 m KK EKRitFT
45 B 7 6 AT L A5 B 2 B0 4R

HRK, ZFENLRFELEENEEARKKR
WA, X e R EGFREERANMRBAERNL. £8
EHA=gGEE BRI, BETH
ERX M=% FHEAHYE NS HR, HE
SRENGREEFRER, Nk HEERT
BREEANRLH . BNIMNEREEENESBENE
BE4E AT TR, 8 T — 2y ko, FER
R, & BRI RBEEE K, N T IRIEH
SRR E L, 4 B B R B S BB A K. AR
56 1) BURE S BUR 15000 X 1500, {H 40 SRR 4T G5 7
B, BIRBIRIFE A ML AA , BURE s BN % R 83X 15000 X
1500, R . EBRITSLBEANGEERERAEAITE
=2z —, WRBAZTERIN S8 EHE—F
FE 45 , 70 58 BE K JRHE 45 7 v I IR 48 R K KR 5

FAh, RN EGITE LS 2B E MR E
HRHREAERTSEHRM =02 —, AT ETUSR
MR B T2 BRI AR,

5 W BV B H a6 ik Hil/E K
AEREEAFERMRAEE. NRE LR, Bir
L REMRBEA LR T H, MR E, 6 E&
R R Hy SHARR A A& SR 2R
FH . MR E R, BT BRI A a4 B E M
L BE. AN4e BB K 2D-3D & BB %%,
X e e BRI BT R E T Hy BRI RHa 8, Hil
fEix s 4 BEIM Hy X8R B R 3w , (A5 F) F
HREMRGIE Hy W3R % 07 8 23 . N8 0t
GO, a2 4 BT X 4 A A e Lk R AR I 1R X R
FRARMEH AR — e ik, T 3B ALH & B R X A
Vi) R, T ELN 7 B A 0 Wy B A AE L I Ak, T SCRR
Ol KM AR IT 2 B AR, BT R MHRK
SEMAA RGP EER S G FERRREK,



13 RIEitE 45 RAABTF 2 BN 91

KT BRI ' 4k 38 55 W T fik Ak 48 A8 4, fiF
A AR/ TR Hy AT 2RI A [

4 % B

BT 2B NITELRI T RAAR I 2 B
Y. FRTHE LR 2 8 & B R & R RETT R 28
KRBT Bl — R a2 B B, 5R I 28
Bo& Rk T RO A 07 2 B XEURIPERY R . %07
¥ BE AR R T RN BE 4 U5 11 A i e TR [ R 2 R
e B 50 B R R > X 5 B R R BT IR A B
B BRI B B T7 5 TS W A T AL 2 B 5Ot
EREMEE BT HES B, R RUAKT
ERH—MHF L.

2 % X W

1 V. L Girnyk, S. O. Kostyukevych, P. Ye. Shepeliavyiet al. .
Multilevel computer-generated holograms for reconstructing 3-D
images in combined optical-digital security devices [ J .
Semiconductor Physics Quantum Electronics e
Optoelectronics, 2002, 5(1):106~114

2 Siegmund Pastoor, Matthias Wopking. 3-D displays: A review
of current technologies [J]. Displays, 1997, 17:100~110

3 Fan Pinzhong, Yong Tao. Holographic video [J]. Laser &
Optoelectronics Progress, 1999, (6):6~11
TR0k W 2REA0)]. gk e F 23R, 1999,
(6):6~11

4 Wang Hui, Ying Chaofu, Wang Xu et al.. Information content

10

11

of 3D object and its compression in the digital hologram display
[J]. Chinese J. Lasers, 2003, 30(9) :823~828

£ OMNIEME, T OB BFEEERTHERYRGER
BEHESHT] + 8%k, 2003, 30(9):823~828

Li Yong, Jin Hongzhen, Wang Hui e al.. Research for
horizontal parallax only kinoform in 3D display [J]. Chinese J.
Lasers, 2002, B11(6) :465~468

Wang Hui, Li Yong, Jin Hongzhen et al.. Visualization using
computer-generated hologram ( CGH ) based on three-
dimensional shape measurement data of object [J]. Acta Optica
Sinica, 2003, 23(3) :284~288

* OM.ZFE H.A&WR S Z4mBNRHEENITREL R
MALLT]. S5 53R, 2003, 23(3):284~288

Li Yong, Wang Hui, Ying Chaofu et al.. Research of the
computer-generated rainbow hologram [ J7]. Acta Photonica
Sinica , 2003, 32(5) :595~597

= B,E O, AR S KA TR LRI 4 5 E T
55[J]. A&F %3k, 2003, 32(5):595~597

Hiroshi Yoshikawa, Akihito Kagotani. Full color computer-
generated rainbow hologram with enlarged viewing angle [J].
Opt. Rev., 2002, 9(6):251~254

Wang Dianmin, Ha Liuzhu, Wang Mincao. Two-step rainbow
holography with large viewing angle [J]. Acta Optica Sinica,
1990, 10(9) :826~829

FHE,BHE, ERE RUAWLERBIILEARIT]. AF%
., 1990, 10(9) :826~829

Thomas J. Naughton, Yann Frauel, Bahram Javidi et al..
Compression of digital holograms for three-dimensional object
reconstruction and recognition [J]. Appl. Opt., 2002, 41
(20):4124~4132

Cai Xiaoou, Wang Hui, Li Yong et al.. The appliaction of
wavelet analysis in hologram compression [J]. Acta Photonica
Sinica , 2001, 30(6) :739~743

RS, E M, F B %, DEANELEEGEES TN
RFLT). &F %4k, 2001, 30(6):739~743



