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A fast hologram generation method based on
effective viewing zone analysis
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Abstract: Holographic 3D display, capable of recording and reconstructing both the amplitude and
phase information of objects, is regarded as one of the most promising 3D display technologies. To
address the challenges of high computational complexity and limited performance in real-time
applications in current hologram generation process, a fast hologram generation method based on
effective viewing zone analysis was proposed. By constructing a geometric model of the effective

viewing zone, the method quantitatively identified the effective regions of the hologram that contribute
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to the reconstructed image, enabling the reduction of redundant areas during calculation process and

thus improving calculation efficiency. Furthermore, a virtual wavefront recording plane was introduced

and combined with the novel look-up table method to optimize the diffraction propagation.

Experimental results show that, compared to the novel look-up table method, the proposed method

reduces the hologram generation time by more than 49%. Moreover, the computational acceleration

becomes more significant as the object resolution increases. In addition, this effective viewing zone

analysis method also exhibits strong generalizability and can be extended to all point-based algorithms,

providing a new solution for efficient hologram generation.
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Fig.1 Flowchart of the fast hologram generation method based on the effective viewing zone analysis
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reconstructed image and viewing zone of the traditional
method

0 <sin~'(1/2p) (1)
A, AAERBOEEEM K . BIEILT R, i
B 0 Fik N

(D+H
Hztanl( 3L ) (2)
@it () 5K (), A
D<AL/p-H (3)

4 3D WIREG ST D BERS , AT L 5
(B

>p(D/:-H) (4)

@) IR T — 8 Z G i P AT A S
L R . 70 2 Bk RS T, 1hig
3D WK A AL IX . FEALT 3D MR S B e
RAARALIX R, A 3D PR R T
AT S REIE B . &l 3 s, R E AR -
AT S S L DX R S a3 0l A s MO
F(ERF) . R EMBNCTRR), HEE X
EF 135 T 3D WRR)SERAT AR B, 52 SGZ XK
hAaEREERNABMIX V. TEX B ME M FN
N, SCRELEE BIMR B FR AT R S, i AR

L

TURMX vy fl vy ISR, V.V FV, 1)

N i E 3w
y_ HR-L)-RD (5)
L
Vi=V2=RD/L (6)

RIE (5), 28 AR A A B IX 1 RS I
TSR Lo MRIE (6), g Itai
X RS 52 B \EAERMRAST D, WL R L
MAGHIERE LA K, ZXEEAS 5 HMEE,
TR,

FT BT, ASCERE H— R A TR X
(A RO DR Ty s, H LA B an ] 4 i
Kl 4, ViRR2BEEBGOAHMX, SLM
) RS0 s A RS Co TR 4 B P
e, 3D WK AR S m(—L, yo) BIRTHHOGIEHE
NH B SRR, HEIREA X VN
AL B R e B Ok AW s m MIATHHE B,
oA e ey B T 5N A S 4 B AF
CE V47, A3, 3D Wik I iAW) s fii 6 iy ik
SRR R AT A, DAGRIIE 4 B MR 58
Bk AR BRI B, A SO 0 R AT
il a F/ikN

WEE X I,
B4 FRAZERIDYE. SLM, £2EEZHEURABXEZ
BB EX R
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reconstructed image and viewing zone of the proposed
method
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Fig.6 Recorded object and the corresponding numerical reconstruction results
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Fig.10 Holographic reconstruction results and their light intensity distribution
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