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ABSTRACT

This paper describes a 5-dof ground testbed which emulates micro-gravity environment
for developing Rendezvous/docking algorithm of a nano-satellite. The testbed consists of
two parts, the low part which eliminates friction force with ground and the upper part
which has 3-dof rotational motion with respect to the low part. For Vison-based
autonomous navigation algorithm, we use camera, LIDAR and AHRS as sensors and eight
cold gas thrusters and three axis directional reaction wheels as actuators. All system
software are implemented with C++ based on on-board computer and Linux OS.
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Fig. 1. Example of 5 DOF testbed: Formation
Control Testbed of JPL
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Fig. 5. Torque by gravity force
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Table 2. List of sersors for autonomous
navigation algorithm

Camera ASUS Xtion Pro

LIDAR HoKuyo UTM-30Ix

AHRS XSens MTi-30

Motion capture Vicon Motion Capture
MX-T40S
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Table 3. Parameters for thruster design

parameter value
Propellant gas N2
Specific impulse 78.01s
Characteristic velocity 570.25m/s
Chamber temperature 293K
Chamber pressure 20bar
Ambient pressure 1bar
Area ratio 2.3
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Fig. 9. Drawing of thruster

Fig. 10. A test equipment for measuring
thrust force
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