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Ghost Imaging with Spatial Light Modulator Based on Genetic Algorithm

Wang Kai Li Quan Lin Huizu Sun Shuai Duan Zhentao Gao Shaobo
College of Science, National University of Defense Technology, Changsha, Hunan 410073, China

Abstract A new program based on the spatial light modulator(SLM) to modulate the phase and generate pseudo—
thermal light is put forward. The influence of ghost imaging with different spatial light modulator pixel array
arrangements is discussed. To improve the performance of pseudo—thermal light field, the design of spatial light
modulator pixel array arrangement based on genetic algorithm is studied emphatically. The result shows that the
spatial light modulator program overcomes the limitation of the ground glass program and the second-order
correlation of the pseudo—thermal light produced by the spatial light modulator program is quite good. The light
field generated by the spatial light modulator program can meet the needs of ghost imaging and the quality of the
image is quite high. So the spatial light modulator program has an important reference for the new pseudo—thermal
light source of ghost imaging.
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Fig.2 Experimental setup of pseudo—thermal ghost imaging
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Fig.3 Second-order correlation value of the central point
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Fig.4 Simulating results of different pixel array arrangements of the SLM correlation imaging. (a) Random configuration diagram;

(b) uniform configuration diagram; (¢) GI diagram of random configuration; (d) GI diagram of uniform configuration
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Fig.5 Optimization results of the SLM pixel array arrangement with genetic algorithm. (a) Iteration 1 time; (b) iteration 10 times;

(c) iteration 30 times; (d) GI diagram of iteration 1 time; (e) GI diagram of iteration 10 times; (f) GI diagram of iteration 30 times
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Fig.6 Comparison of the correlation imaging results generated by different programs. (a) Frosted glass scheme; (b) SLM scheme
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