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Target Pre-screening Method for Asteroid Exploration
Based on Minimum Orbital Intersection Distance
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Abstract Asteroid exploration helps to study important scientific issues such as the evolution of the
solar system, and the implementation of asteroid exploration during the transfer of deep space missions
can increase scientific returns. Aiming at the problem of large calculation amount and low efficiency in
the primary selection of asteroid exploration targets directly through orbit recursion, a target pre-screen-
ing method based on the minimum orbital intersection distance is proposed. After the formula for calcu-
lating minimum orbital intersection distance for hyperbolic orbit is derived, the theory is applied to the

screening of asteroid exploration targets. Firstly, based on the shape and spatial position of the orbits of
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the probe and the asteroids, the geometric closest distances between their orbits are calculated, and the

asteroid targets that may meet the approach distance criteria are pre-screened. Then, based on the orbit

recursive model, the target asteroids whose real closest distance to the probe is less than approach dis-

tance criteria are selected. The simulation results show that this pre-screening method based on the min-

imum orbital intersection distance can effectively reduce the amount of calculation and reduce the calcu-

lation time, thus improving the efficiency of asteroid target determination.
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Table 5 Detailed parameters of simulation example
Ff HfH
sk i & A (UTC) 13 Oct. 2026
MR % Cy/ (km?s?) 16.4445

VGAI[E] (UTC) 25 Mar. 2027

VCOAMIRTHEE / (kmos ) 8.5820
1st EGARE(UTC) 9 Feb. 2028

1st EGAAHXHE / (km-s ) 11.2555
2nd EGAR}H](UTC) 4 Feb. 2031

2nd EGAAHXHEE / (km-s ) 12.0082
JGAE(UTC) 7 Jun. 2032

JGAARNH R / (km-s ™) 14.1421
NGAHRJH[(UTC) 10 Jul. 2037

NG A HE /(km-s ) 26.9402

1 Oct. 2049 H LM /AU 101.0975

1 Oct. 20497511 #2, #4/(°) 51.4184, —1.8973




AR 5 A TR HGE R XIE B 69 T 2RI B ARTR 5% 2 ok

ROR S IEME, X AR AT AP, 582 AE i — D ik
PR B bR . BTy ZE R X ) A B U T o
AR BRI AR 200 T AL ) RATE 4500 KFHE H L
101 AU, 4 I BERGE BEE 1 KAHT IR K, ARFREt
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Intel(R) Core(TM) i7-5557 U CPU @ 3.10 GHz,
8 GB A, 64 17 10S RG5. BEARM/NMT R
PR AT AL ARE, 43 32T MOID 31509 B bR 151
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H & 6 Thas R nl LI, (O EL 00 h B e 2
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4 45t

S/ IV BRI b 22 Rl 8 /N T
BN )45 A HHHR 285 /N R = ] Ak 0 B
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Table 6 Calculation time of asteroid follow-up exploration targets screening
o ETMOIDT 1 B bR 7 12 TG Iy
ATV RRE /km : —— L . .
o LERERT /s TogdiE it H bR 4 SSFERT /s SSFERT /s
10° 263.629173 482 2443.97877 11328.379607
1.5x10° 286.552569 684 3623.881037 11345.618512
2x10° 269.319030 861 4028.859127 12544.087489
2.5%10° 308.697467 1005 5181.535382 12985.271235
3x10° 316.483332 1136 6319.317418 12993.934105
R7 EBEEBNT 2x10° km BMTE
Table 7 Approaching asteroids less than 2 X 10°® km away
TR AR MOID/km eI ] (UTC) BB /km PRA/AU o BUENTR/C)
2015 RT277 75019596.201994 24 Mar. 2040 82959415.779609 39.579 0.178 5.5
2015 RC278 54281258.745103 15 Sept. 2039 94084697.708552 43.665 0.081 4.6
2013 WG114 107052981.887229 8 Nov. 2039 121224575.680900 44.306 0.068 1.5
2013 UR22 50935517.061476 9 Nov. 2040 196735855.187885 43.958 0.085 1.4
2006 QB181 97924800.048774 17 May 2030 186030288.037780 43.687 0.04 2.2
2003 QV90 65773073.620961 12 Nov. 2039 130834664.641326 43.814 0.052 2.4
2001 QQ297 132369997.497804 2 Jun. 2040 170037438.432199 44.343 0.085 44
2001 Q0297 77750095.885436 22 Oct. 2039 122746214.301738 43.052 0.034 1.1
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