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Fig. 1. Numerical simulation of OPA: (a) Far field of an element; (b) intensity distribution of array factor; (c) far field of OPA.
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Fig. 2. Schematic diagram of correlated imaging with OPA: (a) Traditional correlated imaging; (b) correlated imaging with double-

period field.
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Fig. 3. Diagrammatic sketch of experiment system of correlated imaging with OPA: (a) Operation flowchart of OPA light field and

virtual target; (b) the prototypes of target.
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Fig. 4. Experimental results of correlated imaging with vir-
tual target.
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Fig. 5. Images received by infrared camera before and after

phase perturbation.
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Fig. 6. Imaging results under different conditions: (a) Re-
constructed images of different Kj; (b) PSNR of the recon-

structed images with increasing K.
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Fig. 7. Experimental results of image stitching by correlated
imaging with OPA: (a) Reference light field; (b) signal light

field; (c) reconstructed image; (d) stacked image.
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Abstract

Correlated imaging, or ghost imaging, has aroused the interest of researchers in recent years. Optical

phased array (OPA) as a high-integration, low-cost, and high-speed light illuminating device is suitable for

application in correlated imaging. Here we use a two-dimensional 4 x 4 silicon integrated OPA in which each

channel has an independently tunable phase shifter. In this work, the new features of correlated imaging given

by periodic pseudo-thermal light field of OPA are demonstrated. The correlated imaging with biperiodic light

field of OPA under different conditions including darkroom, thermal noise and phase perturbation without

splitter is reported; the image stitching based on biperiodic light field of OPA is also presented. This work is of

significance in promoting the progress of imaging technology and expanding the application of OPA.
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