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Abstract: After the successful launch on December 2, 2013, Chang’e-3 performed soft landing on lunar surface
on December 14, Which is designed to stand in place for more than 1 year, and it can transmit X-band signal when
the transponder is switched on. With their signals, ranging, Doppler, carrier phase, VLBI delay and delay rate can
be acquired from ground TT&.C antennas and VLBI antennas. These techniques can be called Lunar Radio
Measurement (LRM) collectively. By LRM technique, more rich observations can be acquired nearly at the same
time, so it could be more effective in contributing to space geodesy than LLR(Lunar Laser Ranging) which only
provides ranging observation. To analyze the LRM technique, MEKAS (Moon Earth Kinematical Analysis
Software) is developed. which can simulate all kinds of observations mentioned above, carry out covariance analysis
and determine the parameters including CE-3 position on the lunar surface, ground site coordinates UT1, EOP and
love number. Simulation results show that LRM technique has wide prospects in earth and lunar science.
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Table 1 The positioning accuracy of the lunar lander
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Table 2  The positioning accuracy of the lunar lander (IVS
involved in the measurement)
R O Bt Case 1 Case 2
FrEi
: ./ . ) , ./
K W/h o™ s,/m  o./m o./m  o,/m c./m

1 30. 92 0.65 3. 36 37.00 0. 80 4. 06
20. 90 0.43 2.28 27.43 0. 60 3. 04
15.7896 0.3161 1.7339 21.509 6 0.449 33 2.4005
12.62 0.22 1. 38 17.79 0.31 1.98

2
3
4
1 7.02 0.15 0.79 7.31 0. 20 0. 84
2 5.05 0.11 0.57 5. 46 0.19 0.63
: 3 4. 05 0.09 0. 46 4. 50 0.18 0.52
4 3. 35 0.08 0. 38 3.74 0.16 0. 44
1 3. 60 0.15 0.41 3.82 0. 20 0. 44
2 2. 64 0.11 0. 30 3.00 0.18 0. 34
’ 3 2.17 0. 09 0. 25 2.58 0.16 0.29
4 1. 84 0.07 0.21 2.22 0.15 0. 25
1 2.30 0. 14 0. 26 2.55 0.19 0.29
2 1.71 0.11 0.19 2.10 0.17 0.23
! 3 1.4304 0.0922 0.1626 1.9028 0.166 97 0.2094
4 1.23 0.07 0. 14 1.70 0.15 0.18
1 0. 65 0.08 0. 06 0.94 0. 14 0. 10
2 0.48 0. 06 0. 04 0. 89 0.13 0.09
10 3 0.41 0. 05 0. 03 0. 89 0. 14 0.09

4 0. 36 0.05 0.03 0. 89 0.13 0.08

R B B Case 1 Case 2
K ffgeti/h 6./m  o,/m  6./m o./m o,/m o./m
1 19. 89 0. 94 0. 95 28.21 9. 38 9.59
2 19. 77 0. 69 0.97 29. 86 7.96 9. 46
! 3 19. 47 0. 56 0.93 40. 81 6.95 9.72
4 18. 85 0.47 0. 86 57.53 6.29 10.31
1 17. 61 0.74 0. 64 42.34 11.59 8.14
2 14.72 0. 44 1. 56 49.93 9.83 7.16
2 3 12. 05 0. 30 1.29 43. 20 8. 46 6. 37
4 9.98 0. 22 1.07 32. 80 7.50 5.55
1 6.67 0.53 0.73 46.98 5.93 13.71
5 3 3.82 0.18 0. 38 23.61 7.26 6. 87
4 2.18 0.18 0. 32 15. 34 6.23 4.33
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Table 3 The uncertainty of EOP estimation with lunar lander

N Case 1 Case 2
B B K / /
K/h 5., /mas o, /mas FUTIUT 6.y /mas o,,/mas oUTIUTC
ms ms
1 0.22 0. 28 0. 05 0. 38 0.41 0.22
2 0.17 0.19 0.03 0. 37 0. 28 0.20
3 0.17 0.16 0.03 0. 36 0. 20 0. 15
4 0. 16 0.13 0.02 0. 35 0.18 0.09
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Table 4 The uncertainty of lunar love numbers estimation

Lunar love numbers

tracking arc/d

Ok2 a2
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7 0.0355 0.0080
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