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I3 R RRAE S 1 2 1) H B R ARG

(6) BB RETT S 2 R R L R T AFAE R B AR RNE AL e 755 Bilin B Az
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BT GEO ZE R/ MR, BREEERS 20 B EA AR, Pk
BBIEESA R B ITERAR T BRI RIBOR .

(1) 1 H Gauss BEBH % "o TR GEF, GEO WK PIREB A FIR, BEHEA
W2 Gauss 707 BRI, M Gauss O E&E GG LUERBOER, RIS
AE PR AN . 2 AR 5 P, HatE T, B Gauss —4E70 A0 B

ﬁj} B 2 27]
9(xi, y:) = BeXp{—% <%;7f°2> + <y;72y2) } ; (12)

KEEBHERT, HIRBEDAA:

f(xi,yi)ZAeXp{—% ()« (2) }; )

A RECETN, B3I 4k Gauss BRECH -
N2 N2
f@i, yi) * g(xi, p:) = ABeXp{—% [(m . x) + (y y) ]} : (14)

Te =Te1 + Te2
Yo = Ye1 T Y2 - (15)
R. =712 +713

HRGERUE, B R, B E2 A LE (2, v). BXEEEB T B
BN (z0,v0), HTHERK Gauss REH O (2y,y,), WHEITEWT:

fozamen .

Y=Y — Yy

Hr

Bl 5(a) AREEBHIREER, (b) WEZEBMN 3 LS, (o) NESELRNER
B, (d) A EERERERESE . NEH AR, REESKEERESHRFH,
HArsr BT T 3B AR

2) HABERSHFETHEESG " FARERESSET, BaBaEERGIUTRS
Mgk, NESEGHTER, TUHEEKLARPELEERSR, R SR EREZ.
f§1H] Tophat ¥, I SE AL TTEN R f () M H i E X

DSE(f(x)) = max{f(z+vy):y € SE}

f(z)
ESF(f(x)) = min{f(z +y):y € SE}
OSE(f(x)) = D¥F(BF(f(x)))
THS"(f(x)) = f(x) — O%F(f(x))

RS HET 0 GEO 2 W+ W ES 2SR, ZORWE 6 ME 7 Fis.
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KT RAEEG S B, A raf BN ESEG, R XEEHITHE, 3
WHES B EEBRIL, 5 Sextractor AbFRGE R ILE . FRRW, MHEFEEERHE
T, BRI EN R EIT Sextractor, 1% 515 E kg B HUAR P T 2% (B RE W0 = i 2
B ES

F1 ERSBHRBERE

SIESHISE R NEEER Sextractor 7} B4 R

FEIFRE RMS S5k 7= RMS ~F¥5k%  RMS

X(#BIt)  —0.792 2423 4425 x107%  0.258  —0.397 2.118
Y(#ot) —1.132  1.276 —5.659 x 1072 0.244  —0.784 1.229
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Optical Survey Technique for Space Debris in GEO

SUN Rong-yu'?3, ZHAO Chang-yin'+?

(1. Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008, China; 2. Key
Laboratory of Space Object and Debris Observation, Chinese Academy of Sciences, Nanjing 210008,
China; 8. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In view of the special dynamical characteristics of geosynchronous orbits, the
GEO ring is a unique environment for application. However, in this region there is no
natural removal mechanism for space debris, which has been recognized as an increasing
threat for space operations. Concerning the short detection distance of ground-based radar,
ground-based optical survey is the major technique for observing space debris in GEO. The
survey techniques for space debris observation are introduced in detail, including specialized
hardware. survey strategy proposed and advanced image processing algorithm. Several algo-
rithms are summarized for separating the blended images in optical space debris observation
and removing the smear noise in images of camera without shutter, they all work effectively
and robustly. Discussions are made in high order precision positioning methods for space
debris, and futhermore the development of these methods is outlooked. For enriching the
space debris situation in GEO, and protecting the security of active space operations, the

technique for optical survey of space debris in GEO should be further studied.

Key words: space debris; geosynchronous orbit; optical survey; image processing



