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Table 1 Tracking ability of US Space Surveillance Net

ZREHFRT /em wEME AR e /(%)
> 100 238
30—100 95
10—20 50—85
<10 EAROE
2.4 MRiERf)
(1) iR AL

MR CHL 5 PR ER S AR fr RGNS R K HEVE R, BULTR R iHE TRBBUR, RE
TERXMARX. BREEDAE AT, WETHR 25kn, BHZTDHH 5km
RIS, I BB AR BB, AR LA 550 TR B sk S5 25 A 44
SR, MMENN, REPER RS R, PR R DR LA L, BT
JF 5km, BHEZEITHM 2km HXE, WRERBMEEBEASEAERX, iR USRI
TR SC R, REWLEIZE G, 5 1988 4F STS26 Fhth, EEMK CHLE RIT3E
t4E 5 R AEE 30 R BARFEASR K B ES B, HhE L RAAABRR, TBAR
By 3 S mip 43 XIS R 1E.

(2) EpRE Y

E bR B3 HE T SR KALBAL AR RRE. 1999 4F 10 A 26 H HirzsHuh#t
TTE— ke S R7 A BPLsh K47, BB REIKRFN Pegasus KFHTH LEK. 10 A
24 HF4, Johnson Z3[@]uh 0o R 36 M A B ¥R ROE AN, FUAFE 10 A 27 HEANY)
AW ERES, AT TR, R AE S AT 18h, FEIES LM BN, MEREHE
ﬁﬁ*ﬂ%%ﬁéﬂ‘]ﬁﬁ%yﬂ"@] 1km 3 EZ 2K 140 km.

BRI H AT FnAfE s, ERZSRhEFE R AT 3—4 1K

(3) F1F-S = E) %

1997 4£ 9 A 15 A, EEFHRAEESTHWA A ESRETE MSTI 2 (1994-0284)
A, ALK AR5 (& EIAS .

(4) k=R LR 30

B2 R F A E s ST MR AL 2, ML T2 ERS 1 525 A4 ERHE 1 AT §EE:,
1997 4F 6 A, @E#&Z ERS 1 DEFWHETE 6 A 25 H5 COSMOS614 LER S, HREH
3 KATHEATANRE, TEBEMM lm/s, TEETNMMELELSEAST 4km.

3 ZEB IR REER

BIEE S B ATEHT S AR A AR L, RTLURSI, SCiEZS R A U LR
WL T LA SRS AR BRENH A MPUERE, BRYEBKRERETE, HRHuE
B T5 4.
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AR, RNEFRENSENEERE.

HEE L

A2 HUEE /R %

Fig.2 The nearest distance (between two orbit) filter

3.3 WERIPLETN T

EHITRARERE, LA M PUEREH PLE BUREH T HUR R, UBEE
&R RATH B URRA BT BE S BRI 38 R AEREERY)AE, 5 BUR Hpb e R A2 RO R TR], AEXY
HESSH. SEHEREINMERRERHTIEE SR T HE B8 BUE Bk
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ERREBENERO TS NERAMIRET A, JUERETEREREILIENH S 5
T, TNEEEBARS R PNE W BB 75 AT 5 7 SR Ao O U AR 2B i ) 22 Ak,
A [] L.

STk R B AR B B B B ) AR AL AT iR BOR R, FIB AR ZI K BUER B, H
RS ERBMASFE, BIROTERR U ikt A= L B
BB RO, FBTREREN T BSFHEERENEN. maTENE
B, AR CELE LA DUBEIM S RS B AR. BB R HE 3 T AR R AR LR, IF
HEpr R LR, B OESRERES D BREOREER, Wl RS HE
KRR S HTAE. BRI RS B L B (B A B

Bl v R B fR 2 — S IR, &M PLEARE B TR B EE AT E
Moy, RiE—RBEIRE, £ MEHENZ ERSERSE. BEEEAEBTER
REERESEVE L BE TR AR TR R LB R, WTURREENE
SRR FIATRNES). BEMORERE LR, WAEREERS. i CPUITH
EEEER BN, BT BRI S AT Ee TGN B A B PUEREEE
()RS fL R SR, S A R IR Gk 1 R AN AR R PE I R T L oy R O MLE K.
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FERf LA b OCHER R LR b, BT T2 p A eHE T v, HEE T I Em
JUIR PR SRR A A A ) BEA AN, A B0 BN TR TR 4K .
1999 4F 10 A 27 H# ISS

B4k CERISE il Ariane V16 k#4578 1R 544,

HLEhAR .
41 H=;H1

1996 4 7 H 24 H, CERISE #l Ariane V16 K §i5R 8 K &/ ff##. CERISE TE&f
TEEFT#E Ariane V16 K57 L HR AN, CERISE ZEEFAMRAET 1995 F 7
AT7THEHNIE, 5ZMHEN Ariane V16 EBRZOESEGFE T 10 FHHES. X

R EAELFH TR K% H = R #Eil 5 4

WY {k: CERISE D&, EFR{LES 23606.
Y Ariane K 8%, EFRS 18208.
BB BN Z). 1996 £ 7 B 19 H.

FTRIEE: 24

BT EA R NE 2B MIER R 5km).

% 2 %E CERISE D ERHELHIMR4ITHLER
Table 2 Results from computation on French CERISE

microsatellite collision with space ddebris

B EEAE RS wE /UT

TEBEAES  PUTREIER /km

1996-07-24
1996-07-24
1996-07-24
1996-07-24
1996-07-24
1996-07-24
1996-07-24
1996-07-24
1996-07-24
1996-07-24
1996-07-24
1996-07-24
1996-07-24
1996-07-24

013702
031514
045326
063138
080950
094802
112614
130426
144238
162050
175903
193715
211527
225339

18208
18208
18208
18208
18208
18208
18208
18208
18208
18208
18208
18208
18208
18208

2.4938
2.2366
1.982
1.7386
1.7216
1.4265
1.4404
1.4822
1.4895
1.7999
1.9723
2.2506
2.4337
2.7114

B 2 5T L, MthdE 7 A 24 HBRESE 3km LUA, HEGEH— KR 0948, %
bt 1505 [ &4 20 BT O P 00 44 AL A e 1) 2 — B,

4.2 EpH 2
EAE B &N,

ISS [&]br2s [ sl B A B BT JLIR LB L.
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H 27T H, ATMRE Pegasus KHTH)—H3kBE, IS ST T —kHLshald. HATHREITH
REVEIRTORL, XTEHET T IR
BFafk: 1SS Z5[Huk, NORAD 45 25544.
HBEY)ME:  Pegasus R/B(2) NORAD %5 25422,
PUERELE Al 1999 £ 10 A 25 H.
BT HE SR ILE 3 (EAIEE R 10km).

#* 3 TEEMBLOMRGITHER

Table 3 Results from computation on internatinal space station avoidance

BER ALK ER R i) (5 /UT R G Wit SiAfEA /km
1999-10-31 222205 22847 9.7279
1999-10-27 080201 25422 9.3010
1999-10-27 080202 25422 4.0415
1999-10-27 080203 25422 8.7902

B L ET, 25422 M4k (B) PEGASUS k4758%) 75 10 B 27 H 0802UT k5 ISS %
EPEEEE 5km LLPY, A% TR EXTRA SHITHLEE O FEAR, NOZSCHEALEEALENRAE. SUBR
L+, 10 H 26 H. ISS #&FI#HT T EHLED.

5 IHEMER

Z [ R B (AR A R T W SR e se B Rt U A B R A
FIRERE, TEMCEERK b B HER A9 LB SR

EEMLRRERT, EAFRERTEN, EHERM ERERETEGSHNERD
TERZAN, EAFURMAATROATEMRI L. HR, ATHETFE 400
DA {4 R 28 R M 31 H 87T &1 9000 £ TR My, JUHAERE B aTHMAK-Fik A
B, BEFEWNEEBDCOERT, F—RARHEL

PUBFR IR A B AR, (AR TEN A P b U B AL, LAZE AR BRI RIS I
TRSSEEE, WELMER XFLSHR—EIRE, MRSFRSEXTTE S MR
FIRE, A rTEERMREEER.

BERR, ERRTMARET, FIRKEETZEE RETRY, REEPFMAHRNZ
eHRYILATH.
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SPACE DEBRIS COLLISION PREDICTION
RESEARCH

LIU JING WANG Ronglan ZHANG Hongbo
(Center for Space Science and Applied Research, The Chinese Academy of Sciences, Beijing 100080)

XIAO Zuo

(Department of Geophysics, Peking University)
Abstract

The population of orbital debris is increasing and these debris has serious haz-
ards to spacecrafts in the earth orbit so to form an impact to human’s space activi-
ties. In recent decades, researches on space debris and its applications have attracted
more and more attentions as a branch of space environmental study. In this paper,
the issue of Space Debris Collision Prediction key techniques were studied, there-
after, the prediction method was established and tested. With large numbers of
debris orbital data collected, this method and codes were verified by two collision
and avoidance examples so to prove their validity. The conclusion was deduced that
developing the collision avoidance technique and applying it into practice is feasible.

Key words Space debris, Collision prediction, Software test
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