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Table 1 The matrix for correlation results of observations to orbits

Correlation result

Observations are correlated

True orbit condition Observations are
Observations are correlated Observations are
not correlated
to true orbit not correlated
True orbit is in catalog TP FP, FP,
True orbit is not in catalog — FN TN
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Table 2 The information of optical observation data simulation scenario

Epoch of the seed TLE orbits

2022-08-01

Start and End Epoch of the simulation scenario

2022-08-01 UTC 00: 00: 00—2022-08-02 UTC 00: 00: 00

Number of space objects in simulation 19226
Astronomical positioning | ground based telescope array 12.5”
error space-based telescope 5.0
ground based telescope array 19110
Number of tracks simulated
space-based telescope 14952
Epoch of the seed TLE orbits 2022-07-30
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Table 3 The threshold for the optical simulated data track-catalogue correlation

Threshold
Equipment
9:/" 9>/s gs/[(") -s7'] 9v
ground based telescope array 150 10 30 1
space-based telescope 50 10 15 1

RAFNH TG AR I Bm B I PSRRI % I D BB - B AR SRR IR R A
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! http://www.celestrak.org
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Table 4 The statistics of the optical simulated data track-catalogue correlation result

Category
Equipment
TP TN Pirue Fp, FN Proje FP,
ground based telescope array 18475 382 97.90% 139 10 0.78% 253
space-based telescope 14378 301 98.17% 13 20 0.22% 240
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Fig. 1 The distribution of TP samples in the track-catalogue correlation simulation
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Fig. 2 The statistics distribution of angle observation residuals and post-elements
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Table 5 The threshold for real data to catalogue correlation simulation
Threshold a1/ g2/ gs/[(") -s7] gv
Threshold value 100 10 25 1

M 6% I RER G R KRG MR T LR OGS MR, 72 R AR E DS TR 2440 T, FIH
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Table 6 The statistics of optical data to

catalogue correlation for telescope array data
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A Track-Catalogue Correlation Method for Space Debris Utilizing
Time Error Correction and Multi-Features Joint Judgements

WANG Dong-ya HUANG Jian LIANG Wei

(Betjing Institute of Tracking and Communication Technology, Beijing 100094)

AsstracT Track-Catalogue correlation is the precondition and foundation of large scale space object
cataloging maintenance. The accuracy of correlation not only affects normal cataloging processing, but
also affects the utilization of observation data and the effectiveness of space object surveillance system.
In this paper, a method is put forward to improve the correlation accuracy of large-batch orbital track
data. Firstly, based on the characteristics of orbit error propagation, a model is constructed to estimate
the orbital prediction time error and to correct observation residual, aiming to transfer the large scale
spatial error to a small scale time-domain error. Secondly, a correlation judgement model involving a
four-parameter-joint feature vector is proposed, with threshold setting guidelines and a data correlation
processing flow followed. Finally, some examples with regard to large-batch simulated and actual
measured tracks are checked to illustrate the effectiveness of the method.

Key words
observations

methods: data analysis, catalogs: space debris, celestial mechanics: correlation of
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