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Real-Time Radar Signal Processing Based on Optics-Electronics Cooperative Information
Processing

Liu Xingzhao, Gao Yesheng

(Department of Electronic Engineering, Shanghai Jiao Tong University, Shanghai, 200240, China)

Abstract: With the increase of the number of channels, bandwidth and resolution, it makes greater de-
mands on data handling capacity and speed. In some specific applications, the volume and power con-
sumption are important factors to consider when designing a data processor. The radar signal processing
mode, which relies solely on digital technology, has exposed limitations in computing power, computing
speed and power consumption. Based on the research of new information processing theory and method,
this paper puts forward the optics-electronics cooperative information processing. The technology com-
bines optical computing operations with electronic logic control, utilizes the spatial optical information pro-
cessing to complete the high-density and massive data arithmetic operations, and applies the electronic process-
ing to the transmission control, logic operations and other operations. Photoelectric co-processing has high-
speed parallel processing characteristics and the processing relies heavily on optical passive devices with very low
power consumption. This paper provides the examples of applications about the optics-electronics cooperative
information processing in synthetic aperture radar image formation and array radar beamforming.
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