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Abstract

The high—level Space Situational Awareness (SSA) objective is to provide to the users dependable, accurate
and timely information in order to support risk management on orbit and during re—entry and support safe
and secure operation of space assets and related services. Therefore the risk assessment for the re—entry
of space objects should be managed nationally. In this research, the Software for Re—Entry Prediction of
space objects (SREP) was developed for national SSA system. In particular, the rate of change of the drag
coefficient is estimated through a newly proposed Drag Scale Factor Estimation (DSFE), and is used for
high-precision orbit propagator (HPOP) up to an altitude of 100 km to predict the re-entry time and position
of the space object. The effectiveness of this re—entry prediction is shown through the re-entry time
window and ground track of space objects falling in real events, Grace—1, Grace—2, Tiangong—1, and Chang
Zheng-5B Rocket body. As a result, through analysis 12 hours before the final re—entry time, it is shown
that the re—entry time window and crash time can be accurately predicted with an error of less than 20
minutes.
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Fig. 1. SREP STEP 1. Select epoch of orbit element. SREP, Software for Re—Entry Prediction

of space objects.
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Fig. 2. SREP STEP 2. Estimate drag scale factor.
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Fig. 4. SREP STEP 4. Display the result.
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