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Abstract; Satellite-borne laser altimeter measures the distance between a satellite and the earth through pro-
cessing a laser echo signal collected by its receiving module. A laser echo simulation model for the ground-
based distance parameter calibration of satellite-borne laser altimeter is proposed, in which the emission laser
pulse and the returned laser pulse with an adjustable time-delay are generated. First, the time-delay value set
in the laser echo simulation system was precisely measured by swapping two photodetectors and using a fre-
quency counter, and the measurement error was 113 ps. The calibration of the elevation error is realized by
comparing the time-delay set value and the time-delay value obtained in the receiving system. A laser echo

simulation system is developed that offers distance simulation ability from 500 km to 550 km with a jitter of
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34.5 ps by setting the periodic time-delay from 3 335 640. 9 ns to 3 669 205. 0 ns. The time-delay accuracy of

the laser echo simulation system for the satellite-borne laser altimeter is better than 118 ps and the system can

provide a calibration capability better than 6 c¢m in the range of hundreds of kilometers.

Key words: satellite laser altimeter;ground calibration ; time-delay ; elevation error
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Schematic of the ground calibration method for distance parameter of satellite laser altimeter
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Tab.1 Measurement error analysis of frequency counter ( Unit: ps)
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Fig.3 Measurement procedure of the time-delay between the emission laser pulse and the returned laser pulse by swapping

two photodetectors
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Tab.2 Main performance indicators of calibration system and measurement equipment
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