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Abstract
modulation characteristics of the liquid crystal spatial light modulator (LCSLM) to design a 5X5 lattice-structured light pair

From the Fraunhofer far-field diffraction theory and Dammann grating design principle, we used the phase

phase grating. By considering the display of a two-dimensional Dammann grating, we used the simulated annealing
algorithm to optimize the phase distribution value within one period of the grating with respect to the expected light energy
utilization rate and light intensity non-uniformity. Thus, the beam splitting structure of the Dammann grating, which can
form 5X5 lattice, is designed. Next, Matlab was used to simulate the far-field diffraction to obtain the light energy
utilization rate and unevenness of light intensity reach 79.94% and 13.28%, respectively. The grating structure was
loaded on the LCSLM, and a 5X5 lattice with 27.53% light intensity unevenness and uniform distribution of zero-order
diffracted light intensity was obtained. Also, the light energy utilization rate reached 71.06%. Numerical simulation and
optical experimental results prove that the LCSLLM can clearly reproduce the lattice-structured light in the structured light
reproduction optical system. Compared with the traditional structured light, the structured light designed in this paper does
not change the distance between points when the diffraction distance changes.
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one period
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Fig. 3 Flow chart of design step

3 PiESTHr

PL5X5 43 4 ), R #1358 0. 18 mm<0. 18 mm;
AN /NEAIE 1429 0. 018 mmX<0. 018 mm , e &5+ R
PR 7.2 mmXT7. 2 mm g H— AR AR A 28 AR 55 AL bR R N
0.03864 0. 38588 1 0. 65256, H: XJ i 1Y — 4k 4 g #4
Dammann JE A 9 6 B8 Fl H %k 64. 83 %, JLsi A4 5)
PE R 33. 21 % ; T IS RE A 515 B o 80 %0 , Hil i Stk
NGB Sen BB R 4% . B R REE A M
A7 6 Y R il % — A~ FE 0 N A AE A7 {8 2 AT B AL
B, 43 5068 B AN B IS A AR A A AR SR AT A A 7 6
IR 3 B e ) IO e v 102 23 5 | o = I ]
PEATYEM I Ak 5 T 10 — P A 8500y SR R Bk
HJ7 51 A Metroopolis #i )" 38 i #5480 5 4R k
o5 f It B MR A T 19 ' AR A SR RO R X 5] X
S — A~ JE A P AR A o A Al AT DAL TSR 5
1) 5 o3 A ol 2 0T T 1 ' BB R 3R 5 0l
NS R . W GRE R R — Bl o 75 %~
90% Z [a] o A S 5R AS A M Sew — M E R
2.1%~20.0% Z 8], @t E40TH 545 2 e 1ok
BE A Z 0 79, 94% , 65 AN 51 R 13. 28 %6 11 5X5
PN et s R NS T N = N B o s N S
FT7R o

LCSLM i T4 J5 382 A F W a4 7 BT LA 19T
b 31 40 P OO S 8 A0 R R s o 2 R e
S A ) R AR VR A R R T B R B 4 S
B G A 2 TRl R R AR S A g B .CCD R
£ T HIL S I A 2 e R AR — &R 9 kR 52 A .
SR AN A 6 R

6w 1 K 650 nm B BOE R, AR S 8606
B2 hEME,3NBELR RSN W EW A, 48
LCSLM (% 4t 5K, 4 #E % 4 1024 pixel X 768 pixel, 1%
KRS 18 pm A FTHF A 57% ), 58 CCD ML (4

b el

B4 5X5 mFEet 45t
Fig.4 Structure of 5X5 lattice grating

5 ZER 6O AT B ) FLAG

Fig. 5 Simulation results of structured light distribution
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Table 1 5X5 relative intensity of light spot at diffraction distance
of 30 cm
Relative intensity
0.27442 0.27183 0.26119 0.26355 0. 28046
0. 32520 0.45845 0.28613 0.30271 0.30116
0. 29356 0. 35450 1.00000 0.34412 0. 34244
0.29093 0.37278 0. 28986 0.31163 0.28142
0.26664 0.28873 0.26059 0.27171 0.26052
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Fig. 7 Distributions of 5X5 lattice structured light at different

diffraction distances. (a) Diffraction distance is 30 cm;

(b) diffraction distance is 50 cm
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