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Abstract: Weak echo signal and motion errors are the features of differential synthetic aperture ladar
(DSAL) that should be addressed in its future application scenarios. To achieve this, a laboratory
DSAL demonstration of random piston motion target at very low return level is reported. Using 1 550
nm laser source, a DSAL imaging setup is built, with receiving apertures spacing of 188 pm and target
distance of 2.4 m. The transmitted laser power is attenuated by adding a polarizer to the transmitter
and random piston motion errors are introduced into the optical path between the target and the ladar,

by using a stepping linear translation platform. At the transmitted power of approximately 20 nW and
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50 nW, DSAL imaging experiments are carried out for random piston motion target with optical path

variation range of —[5 pm, 5 pm]. Under these experimental conditions, the synthetic aperture ladar

(SAL) images are completely defocused due to random phase errors, but the DSAL images are well

focused. The results indicate that the DSAL system could eliminate phase errors and achieve stable

imaging at very low return levels.
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Fig. 3 SAL and DSAL imaging results of “IECAS”
target with Pr of 36 mW and random piston

motion
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