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Abstract With the expansion of human’s activity in the outer space, the population of the space

debris has grown greatly. Several collisions and breakup events in the recent period increased the

total number of space debris sharply. These debris are causing serious threat to orbital spacecraft,

and efficient protection must be done to deal with the growing collision risk. Space debris collision

avoidance job mainly aims at big space debris that can be monitored, and predicting the collision risk

between spacecraft and space debris and then evaluating the risk through certain collision criterion.

So a reasonable orbit maneuver decision can be made to perform any necessary mitigate action to

avoid possible collisions. Collision probability is the primary index to evaluate collision risk. The

combined object size, the minimum distance and errors are main factors affecting collision probability.

When the combined object size and the minimum distances are not different significantly, error data

will be the crucial factor affecting collision probability. This paper brings forward a method of using

refined error data to compute collision probability on the basis of whole day errors. And this method

makes improvement in analyzing possible collisions.
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Fig. 3 Relationship between collision probability

and the minimum distance
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M 5 hhg� 33320 	��Æ���
Fig. 5 Errors of Object 33320

S 2 TUVW 33320 bc\]
Table 2 Object 33320 refined error data


h�� (UTC) �Æg/� ��/km

U �Æ N �Æ W �Æ
2009-05-03 03:45 0.1847 0.0577 0.0094 0.0097

2009-05-02 21:14 0.4563 0.0833 0.0233 0.0167

2009-05-02 17:59 0.5917 0.0963 0.0301 0.0201

2009-05-02 11:28 0.8632 0.1228 0.0438 0.0269

2009-05-02 03:20 1.2021 0.1568 0.0607 0.0352

2009-05-01 20:49 1.4736 0.1848 0.0742 0.0418

2009-05-01 11:03 1.8806 0.2280 0.0941 0.0513

2009-05-01 02:54 2.2201 0.2651 0.1106 0.0591

2009-04-30 22:01 2.4236 0.2878 0.1204 0.0637

2009-04-30 17:08 2.6271 0.3109 0.1302 0.0682

2009-04-30 10:38 2.8979 0.3422 0.1430 0.0741
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Table 3 Collision probability results

using later TLE data


h�� (UTC) ����
2009-5-3 10:10 2.14×10−11

2009-5-3 11:53 1.68×10−10

2009-5-3 16:38 1.42×10−10

2009-5-3 18:24 2.08×10−10

2009-5-3 21:39 2.75×10−11
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Fig. 6 Collision probability of Object 33320
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