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Estimation of the Confidence Interval for Space Debris Population
Based on Radar Beam Fence

SONG Zheng xin,HU Wet dong, TAO Yong, YU Wenr-xian
(ATR Lab., National Univ. of Defense Technology, Changsha 410073, China)

Abstract: A method of estimating the confidence interval for debris population using radar beam fence is described. Whether a
debris object may cwss the beam fence, that &, whether a debris has large enough inclinationand radar cross section or not, is actually
detected and modeled as a (O— 1) distribution. Using debris akitude data collected, the average probability of crossing the beam fence
is obtained. The confidence interval for debris population is estimated by the Central Limiation Theorem. The validity of the method is
verified by simulation.
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Fig.2 Angle extension of the vertical radar beam fence
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Fig. 3  Geometty of a vertical radar beam fence
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Fig.4 Geometry of a nor vertical radar beam fence
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Fig.5 Estimated confidence interval for space object population based on radar beam fence
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1
( 2007 4 8 , 950~ 1000km, 99. 74%)
Tab.1 Estimated confidence interval for space object population change with observation time duration
(sart time: 8 Apr. 2007 00 00 00. 00; altitude: 950~ 1000 km; confidence: 99. 74 %)

1 2007 4 9 104 586 1011 799 425 53. 19%
2 2007 4 10 203 628 899 764 271 35. 47%
3 2007 4 11 314 680 883 782 203 25. 96%
4 2007 4 12 412 690 843 767 153 19. 95%
5 2007 4 13 513 704 819 762 115 15. 09%
6 2007 4 14 609 712 792 752 80 10. 64%
NORAD : 785
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