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Holographic 3D Display System with Large Size

Li Yilong, Wang Di, Li Nannan, Huang Qian, Wang Qionghua’

School of Instrumentation and Optoelectronic Engineering, Bethang University, Beijing 100191, China

Abstract Holographic display technology is considered as one of the most promising display technologies. However, the
existing spatial light modulators (SLM) are insufficient for large-scale holographic display. In this research, a large-scale
holographic 3D display system, which consists of a laser, a beam expander, three lenses, a beam splitter, two SLMs, and
an aperture stop is proposed. First, a large-scale hologram is generated using the error diffusion method. Then, the large-
scale hologram is divided into two holograms with the same resolution, and loaded onto two SLLMs, respectively. Finally,

the diffraction light fields of the two SLMs are seamlessly spliced together in space to realize large-scale holographic 3D

display. The experimental results verify the effectiveness of the system.
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Fig. 1 Structure of large-size dynamic holographic

3D display system
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3D object

ED: error diffusion algorithm

CGH: computer generated hologram
MS: mirror symmetry

SML: spatial light modulator
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Fig. 2 Hologram generation and loading flow chart
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Fig. 3 Large-size holographic display results of the 2D objects “scenery” and “dragon”.

(a) Original image of “scenery”;

(b) holographic display result when only using SLLM1; (c)holographic display result when only using SLM2; (d) large size

holographic display result; (e) image of “dragon”; (f) holographic display result when only using SLM1; (g) holographic display

result when only using SLM2; (h) large-size holographic display result

2011013-3



B RIL X

$£59%5 F20H1/2022 F 10 A/HAESBFFHE

PR BRES R, E 3(e) ~(h) K& e 7 1y I 1h
Jff A SLM1 fit SLM2 1 42 B 7R 45 5 Moz & 4t i
KRR 2B BREER. NE3TTUER, ZR4%
CINDRS SIS el v £ P N AN i 9 STV & LS E
42 BN I IR AN T 58 ST BT L RO M P A AR

HE T T3IDMART 28 BARER, ZE R
YEF T CA”“B7“C X 34 T AS A T BE - T 9 7 R A
S 3D WA . 3D WK A 43 BEEE R 2900 X 770, B R K5

By R SR 1,86 em X 0. 49 cm, W& “ A7 Y 7 B IR i Ny
5cm, YRS B IS B IRy 20 em, WK C” 1Y F BLIR
BE R 35 em. A B RS R 4 prR . Hid K 4(a)
TR B TRE S ecm AL, A7 I 0 4 BB R 4

[E 4(b) & B TIRFE 20 cm 4L, “B 75 M i (9 42 8 R
ZER P 4(c) BB AE T 35 cm &b, “C7 i M I 1 4
BERGR . NEATTUEE , ZRGHERNREEY
P33 T 58 MY KR SE 4 8 3D R 4

K4 3DYRMRR T4 8 BRgi R () A7 RER L8 B/REE; (b)) B"REN & B B/REH; (o) CTREN &8 BnsiR
Fig. 4 TLarge size holographic display results of 3D scene. (a) Holographic display result when “A” is focused; (b) holographic display

result when “B” is focused; (c) holographic display result when “C” is focused
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Fig. 5 Dynamic large-size holographic display results. (a)-(h) Holographic display results at eight different moments
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