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Abstract: Objectives: The ephemeris of small bodies is an important and basic supporting data in small
body exploration missions, which has strong practical significance in engineering and science. We aim at the
near—Earth asteroid, 2016HO3, one of the exploration targets of the Tianwen 2 mission. Methods: First,
we introduce and analyze the available ground—based observation data, and establish the process of using
ground-based observation data to solve the ephemeris of small celestial body, 2016HO3. According to solving
epoch, weighting and observation selection, 16 orbit determination schemes were compared. Results: The

results show that the observed residuals after fitting in the right ascension and declination directions are al-
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most within 1.0” , which confirms the rationality of the data processing flow and the calculation strategy.

Compared with the ephemeris published by Jet Propulsion Laboratory (JPL) , during one year the dif-

ferences between the two are less than 0.025” and 0.25” in the right ascension and declination directions re-

spectively. It has been also noticed that different weighting models and the processing of observations signifi-

cantly affect the orbit determination of 2016HO3. Conclusions: When using observations excluding two ob-

servations at 2004 combined with the vfcc17 weight model, the root mean square of position difference with

respect to the ephemeris provided by JPL. Horizons during 50 a is about 87.393 km. This study can provide

some reference and basic data support for the measurement data processing of the upcoming Tianwen 2 mis-

sion.

Key words: astrometry; ephemeris reconstruction; minor planets 2016 HO3
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Table 1

INK IG5 HF Ji kg AN E JE / kg
1 Ceres 9.38 X 10% 2.21 X 10"

2 Pallas 2.05 X 10% 1.47 X 10

3 Juno 2.53 X 10" 7.88 % 10"

4 Vesta 2.59 X 10% 7.73 X 10"

6 Hebe 9.11 X 10" 8.73 X 10"

7 Iris 1.01 X 10" 5.58 X 10"
10 Hygiea 8.67 X 10" 4.29 X 10"
15 Eunomia 2.96 X 10" 1.05 X 10'
16 Psyche 2.11 X 10" 2.12 X 10"
29 Amphitrite 8.60 X 10% 1.23 X 10"
52 Europa 3.05 % 10" 2.54 X 10"
65 Cybele 2.01 X 10" 3.39 X 10"
87 Sylvia 1.83 X 10" 3.57 X 10%
88 Thisbe 3.70 X 10" 1.81 x 10"
511 Davida 1.81 X 10" 3.84 X 10%
704 Interamnia 4.18 X 10" 4.40 X 10%

oAU .
s
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Fig.1 Integrated Orbit Difference of 2016HO3 Between

Ours and JPL Horizons’ s Results
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Table 2 Parameters About Observatories and Telescopes for 2016HO3
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Great Shefford GS FAF 18.4'x18.4'
LPL/Spacewatch 1T LPL N ES N FE (T IPNTEVIPR S 20" 20'
Mauna Kea MK1 LN TN PN EPR L SUR 19'x19'
A.R.O ARO BT 1 2R S0 £ 5 NASA A VR L0 3T i K 1A 25.6'% 25.6'
Tenagra I TII A IE A BR/INT A T30 I 2% 1.35°%1.35°
La Palma LP TR T % A By B 5T T 25 (')
Apache Point AP BT 28 VY R ST R R R g SR 5 R B 16'< 16
SDSS SDSS LSS (SN 3(9)7
Mauna Kea MK2 NN YN EP RS R 19'%x 19
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Fig. 2 Observation Data and Observatory Distribution
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Table 3 Initial Orbital Parameters

LBTED Ve HfH
a/AU 1.001 104 671 052 933 4
esinLp 0.024 475 026 134 328
ecosLp 0.101 119 475 838 630
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Table 4 Several Solving Strategies
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Table 5 Solutions with Different Initial Epoch

Parameters and Strategies

frEmz B r/km o/(emes ') RE/(7) KRG/

A 1604580  2.9203 0.1879  0.1553
B 1155245  2.106 3 0.1878  0.136 4
2000 4F
C  291.4885  5.3056 0.1891 0.1423
D 143.3548  2.6087 0.1125  0.089
160.5750  2.9224 0.1879  0.1552
115.6754  2.1090 0.1877  0.136 4
2010 4F
C  291.4885  5.3056 0.1891 0.1423
D 1433548  2.6087 0.1125  0.089 4
A 1605749 29224 0.1879  0.1552
B 115.6753  2.1090 0.1877  0.136 4
2017 4
C  291.4885  5.3056 0.1891 0.1423
D 1433550  2.6087 0.1124  0.089 4
A 1605750  2.9224 0.1879  0.1552
B 1156755  2.1090 0.1877 0.136 4
2022 4F
C  291.4885  5.3056 0.1891 0.1423
D 143.3548  2.6087 0.1124  0.089 4
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Table 6 Solution Differences Using Different
Weight Models

WE fRE
» o r/km o/(emesT!) R/ /()
[R5,

A 273.204 4.953 0.189 0.144
vicel?

B 87.393 1.590 0.188 0.137

A 160.575 2.922 0.188 0.155
feetl4
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