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Abstract

A rendezvous navigation sensor, which measures and estimates relative range and LOS (Line Of
Sight) angle, is critical components for on-orbit service missions. In this study, as the first step, the
medium-range navigation sensor using scanning-laser for HTV (H-IIA Transfer Vehicle) is
investigated. A range measurement circuits and a scanning driver modules are so critical elements
that these are manufactured, tested, and evaluated to get valuable knowledge to design BBM of this
sensor system.
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Table 1 Specification of the laser sensor

Design results
Laser module LD Pulse (Emission power 30W, Pulse energy 0.3 udJ)
Scanning Azimuth /Elevation 2 mirrors
Range 730m~3m (Output: Range and LOS angle to LRR on ISS)
Weight/Power <20 kg <60W
Remarks 1 Package
+ CCD sensor for re-acquisition
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Table 2 Comparison of rendezvous sensors between ETS-VII and HTV

Sensor System Type | FOV Measurement Specification Characteristics
(Random: 307)

ETS-VIT Static Type Laser 6deg *Range Measurement *High Range Accuracy due to AM modulation
Larder Conical Range:600m~0.3m > Consume much resources
(AM CW laser) Bias: 0.1m -Narrow FOV

Random :0.006m(R<40m)
*LOS Measurement

Bias: 0.05deg

Random: 0.02deg

HTV Scanning Type 40deg *Range Measurement :Relatively Low Range Accuracy
Laser Larder X 40deg Range: 730m~3m - Pulse laser is Efficient, consume less resources
(Pulse Laser) Bias: 0.1m -Relatively easy to raise the power of laser pulse
Random: 0.01 Im(R<6.1m) to use for uncooperative targets in the future
+LOS Measurement *Widely used system in commercial laser range

. nsor
Bias: 0.1deg senso

Random: 0.06deg
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Figure 3 Measurement circuit

pulse width:5.2nsec
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Figure 4 Characteristic of CFD circuit Figure 5 Range data measurement result
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