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Abstract

A rendezvous navigation sensor, which measures and estimates relative range and LOS (Line
Of Sight) angle, is a critical component for on-orbit servicing missions and inter-satellite
ranging for formation flying. The medium-range rendezvous laser sensor for a rendezvous
mission in LEO has been investigated in JAXA. The results of the sensor BBM performance
test are reported on this papern
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Figure 1 A Pilot Plan of Rendezvous Laser Sensor Development
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Table 1 Specifications of Rendezvous Laser Sensor, Comparison with ETS-VII

New Rendezvous Laser Sensor * [ETS-7

Scanner Type Galvano Mirror Type Scanner Static Type
Measurement Type Time of Flight Measurement AM Modulation
Laser Type Pulse Laser (Peak Power = 30W, 30kHz) CW Laser
FOV 40[deg] x40[deg]4EHz 6[deg] Conical
Measurement Range |3[m]~730[m] 0.3[m]~600[m]
Accuracy
Range
Bias(0-P)  [0.1[m] 0.1[m]
Random(30) [[0.011[m] (R < 6.1[m]) 0.006[m] (R < 40[m])
LOS
Bias(0-P) 0.1[deg] 0.05[deg]
Random(30) [|0.06[deg] 0.02[deqg]
Wide FOV (Galvano Mirror Scanner) :
Potential for Long Range Measurement Narrow FOV (Static Type)
Description (Pulse Laser) Short Measurement Range
Middle Accuracy (Time of Flight High Accuracy (AM Modulation)
Measurement)
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Figure 3 Scanner (left) and Optical System (right)
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Figure 4 Range Measurement Performance (left: Noise, right: Bias)
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Figure 5 LOS Measurement Performance
(left: ref. Marker position, center: Noise, right: Bias)
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Tracking Mode 0.6degx0.6deg oK oK Figure 6 Result of Target Search Test

(Search Mode 0)
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