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Abstract Synthetic aperture ladar is an important way to realize computational imaging. Firstly, a multi-channel
inverse synthetic aperture ladar (ISAL) prototype, imaging detection experiment and signal processing method are
introduced. Then, the composition of the prototype system and key technical solutions are described. Moreover, the
experimental results of imaging detection of moving vehicle targets on ground are given by a coherent ladar prototype
based on a one-transmit multiple-receive pulse system and an optical path with all fiber. Finally, under the wide
view field conditions of expanding transmitting and receiving beams, the high-resolution imaging capabilities of
multi-channel ISAL and the effectiveness of the along-track interferometry motion compensation imaging method are
verified.
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Fig. 1 System of coherent ladar prototype. (a) Experimental photo of prototype; (b) photo of optical system
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Fig. 2 Block diagram of prototype system

RS FAYR 2 2 {55 B R AR - RIS B0 2 4 1

ERiHL. FEPLRGEW RS HAER 1R,

1 HHARZSH
Table 1 Parameters of prototype system
Parameter Value Parameter Value
Wavelength 1.55 pm Analog-to-digital quantization bit 12 bit
Average power 10 W Analog-to-digital sampling rate 4 GS/s
Peak power 20 kW Analog-to-digital channel number 6
Pulse Width 5 ns Collimated transmit beam width 1. 2 mrad
Pulse Repetition frequency 100 kHz Collimated receive beam width 0. 3 mrad
Adjustment range of wavelength 0.8 nm Collimated beam diameter 7 mm
Line width of seed source 1 kHz Pitch/azimuth beam expansion angle 1°
Standard frequency 100 MHz Number of receiving echo channel 4 or 2(in this paper)
Coherent processing time 1. 28-40. 96 ms | Baseline length of along-track interferometry 2.5 cm
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signal of stationary target
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Fig. 5 Slow time spectrum widths of echo signal of range gate before and after compensation and phase curve after

compensation.

(a) Slow time spectrum width before compensation;

(b) slow time spectrum width after

compensation; (c) phase curve after compensation
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Fig. 6 (a) Coherence coefficient diagram, (b) coherence coefficient histogram of signal area and (c) interferometry phase

diagram of two-channel echo
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Fig. 7 Expansion situations of emitting and receiving lateral beams. (a) Laser spot with wavelength of 1550 nm emitted by

laser taken by infrared camera; (b) visible red light spot with wavelength of 650 nm emitted by laser emitted by

receiving telescope
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Fig. 10 Diagrams of echo signals, time-frequency analyses and imaging profiles of two-channel signal at a range gate.
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Fig. 12 Echo signal and Range-Doppler domain imaging processing result of uncooperative moving target. (a) Echo

signal; (b) Range-Doppler domain imaging result; (c¢) peak SNR in Doppler frequency domain
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Fig. 13 Incoherent accumulation results in Range-Doppler domain. (a) Range-Doppler domain processing result;

(b) peak SNR in Doppler frequency domain
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Fig. 14 Range super-resolution processing results of range-azimuth image. (a) Channel 1; (b) channel 2
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Fig. 16 Range super-resolution results of echo signal. (a) Image result without range super-resolution processing;

(b) image result with range super-resolution processing
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