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ABSTRACT

In lunar exploration, the necessity of utilizing rover is verified by the examples of the
Soviet Union and China and the similar Mars missions of the United States. In order to
achieve the successful management of a lunar rover, a high precision navigation technique
is required, and accordingly, high precision initial alighment is essential. Even though it is
general to perform initial alignment in a steady state, a multiposition alignment technique is
applied when high performance is needed. On the lunar surface, however, the performance
of initial alignment decreases from that on Earth, and it cannot be improved by applying
multiposition alignment method owing to certain constraints of lunar environment. In this
paper, a sun sensor aided multiposition alighment technique is proposed. The measurement
model for a sun vector is established, and its observability analysis is performed. The
performance of the proposed algorithm is verified through computer simulations, and the
results show the estimation performance is improved dramatically.
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Table 1. Initial standard deviation of Table 2. IMU specification
navigation error states
Accelerometer Gyro
Earth Moon Bias 1mg 0.1 °/hr
Velocity(v y, v ) 0.1m/s 0.1m/s Noise 0.1 mg/A/Hz 0.01 °/+/hr
Leveling(¢ y, ¢ ) 0.05° 0.3°
. OOk Table 3. Sun sensor specification
Heading(¢ ) 04° 10°
Azimuth(a) Zenith(3)
Z7NMA AEE FYP3int Noise 0.1° 0.1°
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Table 4. RMSE of final attitude in each case

Roll(deg) | Pitch(deg) | Yaw(deg)
E, MA 0.001809 | 0.003088 0.1249
M, MA 0.0087 0.009904 7.131
M, SS 0.003198 0.00325 0.006953
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Fig. 5. Sun sensor aided multiposition
alignment on the Moon
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