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Abstract: In radar systems, to achieve high-precision multi-dimensional measurement of targets, radar signal genera-
tion is a basic and important function. A microwave photonic frequency-quadrupled composite radar signal generation ap-
proach is proposed. The composite radar signal includes a single-chirped linearly frequency-modulated (LFM) signal and a
single-tone microwave signal. The single-tone microwave signal and the single-chirped LFM signal are jointly used to mea-
sure the radial velocity of a target, while the single-chirped LFM signal is used to measure the distance of the target and im-
plement the high-resolution microwave imaging. In the transmitter, an up-chirped LEM signal with an instantaneous band-
width of 2 GHz and a 13.2 GHz single-tone microwave signal are generated using a photonic frequency quadrupler. In the
receiver, target echo signals are de-chirped and then used to achieve the measurement of distance and radial velocity and the
high-resolution ISAR imaging. Experimental results show that the absolute measurement errors of distance and radial veloci-
ty are no more than 4.2 cm and 1.7 cm/s, respectively, and the imaging results of multiple targets are clear and identifiable.
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