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Table 1 Orbit determination results for 6 asteroids and difference indicator

Asteroid ID  a/AU e i/ Q/° w/° M/ e Storizon MJD
2020 VW 0.84 0.35 3.04 221.62 41.42 357.09 3.0x 107 6.7 x 10~ 60200
2017 WT28 0.90 0.13 5.77 243.06 35.89 114.09 3.4 %1073 5.9 x 10 59000
2006 JY26 1.01 0.08 1.44 43.48 273.67 199.26 1.7 x107* 3.8x107® 58600
2020 VV 1.12 0.12 0.35 19.65 332.62 74.75 7.6 x 107¢ 7.2 x10°° 59200
2020 CQ1 1.44 0.32 2.80 134.35 342.79 41.71 6.5 x 107° 6.9 x 10~* 60200
2022 SX55 0.86 0.40 8.88 354.47 225.16 45.58 9.4 x 1073 3.4 x 1073 59800
Right ascension residual
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Fig. 3 Orbit determination residuals of six asteroids
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Table 2 Results of 6 asteroid impact

probability analysis
Asteroid ID MC CNEOS NEOCC Uncertainty

2020 VW  0.0065 0.0070  0.0078 0.00080
2017 WT28 0.0140 0.0120  0.0070 0.00117
2006 JY26 0.0067 0.0050  0.0068 0.00082

2020 VV  0.0024 0.0023  0.0052 0.00049
2020 CQ1 0.0047 0.0046  0.0045 0.00068
2022 SX55 0.0036 0.0040  0.0043 0.00060
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Distribution of number of VAs in VIs of 2020 VV with date
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Fig. 4 The number of impactable VAs of asteroid 2020 VV distribution of the frequency of approaching dates
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Table 3 Asteroid 2020 VV’s VI in October 2056

IM System
MJD
Number
MC CNEOS NEOCC NEODyS
1 72279.72 72279.65 72279.616 72279.640
2 72282.01 72282.00 72281.914 72282.002
3 - - 72282.003 72282.128
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Research on the Analysis Method of Asteroid Impact Probability

ZHENG Hang'? ZHU Qing-feng!?3 SONG Ye-zhi* LI Xu-zhil? XU Xiao-hui?
QIU Jin-sheng'? ZHAO Jun-han'?
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AgstracTt In view of the current situation of inconsistent conclusions between existing asteroid
impact monitoring systems, the linear approximation method used in the change line impact monitoring
system was studied, and the conclusion that the deviation of the orbit distribution relative to the
theoretical orbit distribution obtained by this method gradually became significant as the orbit
propagation time increased. The impact probability of 6 asteroid instances was calculated using the
Monte Carlo method. Compared with the results of the existing Monte Carlo impact monitoring system,
the maximum difference is 2.1 times the standard deviation. The impact samples of asteroid 2020 VV in
October 2056 are analyzed in detail, and the distribution of impact samples with time and space is
depicted, and the conclusions are consistent with those of existing impact monitoring systems. As for
the comparison between the different impact monitoring systems, it is concluded that the Monte Carlo
impact monitoring system and the change line impact monitoring system currently have their own
advantages and disadvantages: the former does not introduce the error caused by the linear
approximation method, but the computational cost is high. The linear approximation method used in
the latter will bring errors, but it can find some virtual impact sources with low impact probability that
may be missed by the former, and the computational cost is relatively low.

Key words minor planets, asteroids: near-Earth asteroids impact monitoring, astrometry and celestial
mechanics, methods: data analysis
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