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A Holographic Display Screen Based on Laser Speckle Structure

ZHOU Lei, WU Zhi-hua, PU Dong-lin, SHEN Su, ZHOU Xiao-hong, CHEN Lin-sen

(Institute of Information Optical Engineering , Suzhou University, Suzhou, Jiangsu 215006, China)

Abstract A method of designing and fabricating display screen based on the planar holography is proposed. The
holographic screen is composed of many pixels, and every pixel is produced by the speckle image holography. The
input illumination is diffracted by the gratings in each pixel and directionally diffracted to reconstruct image observed
on the holographic plane. The reconstructed speckle image, which is influenced by both incident angle of reference
beam and the width of slot, is demonstrated by numerical simulation. A holographic projection screen sample with a
size of 600 mm X 800 mm (about 40 inch diagonal) and thickness of 1.5 mm is fabricated. The corresponding
fabrication details are given . The proposed holographic screen has the advantages of high brightness and

achromatism. Furthermore, the surface-relief micro-structure can be manufactured by the nano-imprint technology
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efficiently and cost-effectively.

Key words holography; holographic display screen; speckle field; image plane hologram; numerical reconstruction
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Fig. 1 Experimental setup for the recording speckle

image plane holography
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Fig. 2 Schematic diagram of x-axis direction view angle
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Fig. 5 Diffractive image of projection

Ch,rmEE A I AR 30°; Lmp kAR
K f =50 mm,f&HE z;, =58. 98 mm,HEHE D =
40 mm, 7K V- J7 [ #4137 £ B = (2) 18 36. 5%; 6 [ D2
L FEHR D, =30 mm, T H 7 M WZ M BN G R”
27.5% SbZI R H B JZJE0. 953 pm; f5 &
BT 1 =2.5 s; B RBIF S, SR ITR B
1505 2, =2 s; BB NaOHD R B 1. 3% B
FBTEHY s; S PR AR S MURR RN R
600 mm X 800 mm (% 40") i) 4 B BR 5, Z AR
B R B Bk BR B (PC: Polycarbonate), J& FE i
1.5 mm, ¥ EB2/NT0.1 mm, HiZERFBIER

AT AR, SRR AR SR RIE LR AN 30°,
B AFR, BT W RO A 5 i, AL
FBHE, EmA S RESRAAR, HFREFEY

5 8 i

R T —Fr e B R B B AR T
HOFHGIEE T RAFREMS AN 2L BREE.
ErRRENERBRAITETBRMAGE £ E 414,
F H 2 T G RS 30 38 ) B A S I E 1 AT 5 RO AR
Ao BEARADIER B 2 B 4% T8 )% 800 BCBE R SF i, B
BEASEART A BTG TR 2
RE. BT A RERL S5 08 T 21T KR T A BROE B
AR R EN B I, AR L BRARRA R T ZM .
HERFRESZERE, B THELAWLEEE
P R W R & F R B 6 R LUBUR , R 72
B S PR AP L T AR B 10 0 52 1Al R RCR

2 % x #

1 Zhang Xiaojie, Liu Xu, Li Sha. Reconstruction of no-slit
computer-generated hologram with white-light illumination [ J].
Chinse J. Lasers, 2006, 33(10):1393~1396
kB, X B, ZFE W ERETReBENANEHRIT] F
Bk, 2006, 33(10):1393~1396

2 Liang Zhongcheng, Chen Jiasheng, Yang Tao e al.. Principles
and experiments of the waveguide multilayer optical memory
[J]. J. Optoelectronics « Laser, 2004, 15(3):315~317
ZRWLHERME . % % FARSZENRTFHEEM LS
[J1. &&F «#k, 2004, 15(3):315~317

3 Chen Linsen, Xie Jianfeng, Lu Zhiwei e al.. Fabrication of a
diffractive image lithographic system for optical storage[]].
Acta Optica Sinica , 2005, 25(3) :392~395
PRmk R, i el iR % HARMII R MmHEGLRZ R
SRR RILI]. S $34k, 2005, 25(3):392~395

4 Wang Yang, Yu Jia, Liu Huiping & al.. Appfication and
foreground of the digital technology on holography [J]. Laser
Journal , 2004, 25(4):13~15
T %, TF . NEWH S BFEEARERYAE RSN
SRR #A&E, 2004, 25(4):13~15

5 Cao Hangiang, Zhu Guangxi, Zhu Yaoting et al.. Study on
protection methods in laser holography anti-counterfeiting
techniques [J]. Laser Technology, 2000, 24(5);289~292
WO, RGE L, RRE £ BB thER PR 2 ERP
TR, #AEHER, 2000, 24(5):289~292

6 H. H. Song, T. Shibuya, T. Honda. Development of hybrid
hologram screen for large auto-stereoscopic display [J]. The
Review of Laser Engineering, 2002, 30(12);737 ~ 741 (in
Japanese)

7 H. John Caulfield. Designing the “perfect” projection screen
[J]. Optics & Laser Technology , 2005, 37(5) :345~347

8 N. M. Ganzherli, Y. N. Denisyuk, 1. A. Maure et al..
Holographic and speckle screens for image projection [ J].
Journal of Optical Technology, 2005, 72(5) :406~409

9 Yu Meiwen. Optical Holography and Its Applications [ M].
Beijing: Beijing Institute of Technology Press, 1996. 12~18,
134~138



12 84 A

wH: —HETHREHHE2EETF

1669

10

FEIC b2 B2 KM AIMI. Jba. d6 5 3 TR 2 # AL,
1996. 12~18, 134~138

Zhang Wenbi, Zhong Liyun et al.. The
application of the narrow laser beam in making hologram [J].
Laser Journal, 1999, 20(4) .29

KXE TR MW F WEOERES B RGP HIT].

Yang Qimin,

11

Bt E, 1999, 20(4) .29

Lt Qieni, Ge Baozhen, Zhang Yimo. Digital microscopic image
plane holography [J]. J. Optoelectronics « Laser , 2006, 17(4) ;
475~478

BHR, BERE,KUE. HFRHBEEHL2EHEARTEI] £
F o« Bk, 2006, 17(4) :475~478



