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Design of the Moon Simulator with Large Diameter
Based on LightTools and Precision Analysis
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Abstract: In order to meet the requirements of observations of the moon as its target by navigation
sensors and rendezvous and docking sensor, the moon simulator with large diameter and high irradiation
uniformity was designed, the effective irradiation area is @2 000 mm. Using LightTools software, the
phases, radiance and uniformity of the moon simulator were designed, simulated and analyzed by
modeling and tracing method. The phases of the moon and radiance control system was designed to
control the 14 typical phases and radiance of the moon in real time. The radiance correction method of the
LED array was put forward to improve the uniformity of the simulator. The test results show that the
irradiation uniformity of the simulator is better than 15. 7% after correction. It indicated that the
simulator can be used as the target for sensor identification.
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Components and working principle of the moon simulator
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Fig. 2 Structure diagram of the LED array for full moon
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Fig. 3 Simulation diagram of the radiation luminance
for full moon
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Table 1 Uniformity of the radiation for the working surface
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radiation W,/ radiation W,/
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Maximum Uniformity
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(a) Photos of the moon simulator with large diameter

(b) Photos of the simulation of a full moon
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Fig. 4 Photos of the moon simulator with large

diameter and its full moon
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Fig. 5 Flow chat of the control software for the

phases and radiation of the moon
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Fig. 6 Sampling points of the effective area of irradiation
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Fig. 7 Radiation luminance of the 11X 11 sampling

points before correction
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Coordinates of Coordinates of

Radiation Correction

the sampli )
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the sampling

point(X axis)  point(Y axis)

1 1 87 13
1 2 84 16
1 3 94 6
1 1 93 7
1 5 103 —3
1 6 92 8
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1 8 121 —21
1 9 94 6
1 10 110 —10
1 11 91 9
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Fig. 8 Radiation luminance of the 11X 11 sampling
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