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Underwater Full Range-Gated Imaging Radar Based on
High-Repetition-Rate Pulse Laser

Zhong Wei Zhang Xiaohui Guan Feng Han Hongwei
Department of Ordnance Engineering, Naval University of Engineering, Wuhan, Hubei 430033, China

Abstract A full range-gated imaging system is designed based on the underwater high-repetition-rate range-gated imaging
system. In the spatial domain, the whole detecting range can be divided into multiple improved gating slices which are
superposed mutually, and the laser pulses during the integral time of one image frame are distributed in these improved
gating slices according to certain rules. In the time domain, the echo isotime movement of different laser pulses after the
wide gate is achieved according to certain rules, the target information of all distances can be integrated into one frame, and
the full range-gated images can be obtained in real-time. The imaging quality of the continuous-wave imaging system, the
traditional range-gated imaging system and the full range-gated imaging system is compared. The experimental results show
that the full range-gated imaging system has advantages of large detection range possessed by the continuous-wave imaging
system and long detection distance possessed by the range-gated imaging system. The detecting distance exceeds 4.5H
(H 1is the decay length) and the frame rate of the output video is 20 Hz.
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Fig. 1 Diagram of range gated slice
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Fig. 2 Working principle of full range-gated imaging radar
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Fig. 3 Diagram of improved gating slices
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