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Study of Fiber Laser Ranging System Using Pseudorandom Modulation
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Abstract A 1550 nm fiber laser ranging experiment system combining pseudorandom modulation technique and
single photon counting method is developed. In order to overcome the low detection rate problems of ordinary InGaAs
single photon detectors due to restraining after pulses, a discrete amplification photo detector is used as the single
photon detector with a counting rate of 100 MHz in this system. A sensitivity of — 83.6 dBm is achieved under room
temperature with the detector’s biasing voltage of 53 V and the pseudorandom serial length of 81.91 ps. The system
performance is tested under different signal powers and pseudorandom serial lengths. A range accuracy of 12.7 cm is
obtained with — 78.6 dBm signal average power and 163. 83 ps pseudorandom serial length. The system parameters
of a spaceborne laser altimeter with this technique are proposed according to the experimental results.
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Fig.1 Principle schematic of laser altimeter
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Fig. 2 Experimental schematic of laser range finder
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1: current pulse of N electrons is divided into

2: N separated electrons

3: K>N of avalanche threshold amplifiers with gain M
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Fig.3 Principle of discrete amplification mechanism
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Fig. 4 Response effect of single electron after amplification
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13 order driving M sequence serial
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—78.6 dBm, modulation ratio of 100 Hz, and

14 order driving M sequence serial
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Table 1 Comparison of the GLAS system parameters and the deduced spaceborne parameters based on experiment results

GLAS Fiber laser ranging system using pseudorandom  Difference
modulation and single photon counting analysis

Type of laser All solid state Nd: YAG laser Fiber laser
Peak power 15X10° W 33.7 W —56.50 dB
Pulse length 5 ns 600 ps +50.79 dB
Pulse energy 75 m] 20. 2 m] 27%
Pulse repeat frequency 40 Hz 1000 Hz 25X
Optical power 3w 20.2 W 6.7X
Electro optic efficiency 5% 20% 4 X
Electric power 60 W 101 W 1.7X
Telescope aperture 1000 mm 1000 mm
Orbit altitude 600 km 600 km
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