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Passive millimeter-wave imaging using photonic
processing technology

ZHANG Yue-Dong, JIANG Yue-Song, HE Yun-Tao, WANG Hai-Yang
(School of Electronic and Information Engineering, Beijing University of

Aeronautics and Astronautics, Beijing 100191, China)

Abstract: A passive millimeter-wave scanning imaging method using electro-optic modulation and photonic processing is
presented. In this imaging method, the millimeter-wave signal in the radiometer is transformed to optical frequency by elec-
tro-optic modulation, and processed by photonic filter and photodetector. The principle of this millimeter-wave signal pho-
tonic processing method is described, and the relationship between component parameters and signal conversion is ana-
lyzed. The noise characteristics of this processing method are discussed. A passive millimeter-wave scanning imaging sys-
tem using this photonic processing method was designed, and passive millimeter-wave images acquired using this method
were first presented in China. The results show that the proposed passive millimeter-wave imaging method is effective and
can obtain comparable imaging quality as that of traditional millimeter-wave radiometer imaging. This passive millimeter-
wave imaging method has advantages such as large bandwidth and immunity to electromagnetic interferences.

Key words: passive millimeter-wave imaging; microwave photonics ; radiometer; electro-optic modulation; photodetection;
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Fig.1 Schematic diagram of millimeter-wave signal processing
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