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Fig.1 Principle of the shifting and stacking method
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Fig.2 (a) The subimage with a moving object at center, (b) stacking image based on field stars, (c)
stacking image based on moving objects, (d) subimage after removing field stars; (e) stacking image after

removing field stars
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Fig.4 The moving object gradually varied from an elongated shape to a point
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Fig.5 The variation of SNR and elongation with the differences between stacking velocity and accurate

velocity
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Fig.7 SNR promotion after stacking (left) and SNR promotion of different objects after stacking (right)
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Fig.8 (a) The subimage after removing field stars with the moving object at center, (b) stacking image
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Fig.9 SNR promotion after stacking
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Fig.10 (a) The subimage after removing field stars, (b) stacking image with three objects, (c) stacking

image with an elongated object, (d) stacking image with a point object
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Fig.11 The subimages of 4 Kx4 K before (a) and after (b) removing field stars
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*2 HERER
Table 2 The catalog of moving objects

Number Name Magnitude/mag First observation time Discoverer
1 1996 RD 20.8 1996-09-05 Lime Greek
2 2002 JM109 20.9 2002-05-11 LINEAR
3 2002 VY45 20.8 2002-11-05 NEAT
4 2005 UG182 20.7 2005-10-24 Spacewatch
5 2005 UO33 20.5 2005-10-24 Spacewatch
6 2014 QA309 21.2 2007-12-04 Spacewatch
7 2012 DG27 20.7 2012-02-24 Pan-STARRS
8 2016 BV21 20.8 2016-01-28 Lemmon Survey
9 2016 BY21 209 2016-01-28 Lemmon Survey
10 2016 CP6 20.6 2016-02-01 Pan-STARRS
11 2016 CW6 20.9 2016-02-01 Pan-STARRS
12 2016 CT6 20.9 2016-02-01 Pan-STARRS
13 2016 CT46 20.5 2016-02-03 Pan-STARRS
14 2016 CY171 21.3 2016-02-09 Pan-STARRS
15 2016 CU171 20.9 2016-02-09 Pan-STARRS
16 2016 CB160 21.3 2016-02-09 Lemmon Survey
17 2008 EH7 20.4 2008-03-05 Lemmon Survey
18 Asteroid candidate 21.6
19 Asteroid candidate 20.7
20 Asteroid candidate 21.2
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Detection of Faint Asteroids Based on Image Shifting
and Stacking Method

WANG Bin!?3  ZHAO Hai-bin*3* LI Bin"3*

(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)
(2 University of Chinese Academy of Sciences, Beijing 100049)
(8 Lunar and Planetary Science Laboratory, Macau University of Science and Technology-Partner
Laboratory of Key Laboratory of Lunar and Deep Space Ezploration, Macau 000853)
(4 Key Laboratory of Planetary Sciences, Chinese Academy of Sciences, Nanjing 210008)

AsstracTt In order to improve the ability to find faint small solar system bodies,
a method of shifting and stacking images which improves the detection efficiency of
faint moving objects is applied to process the sequential optical images. This method
determines the existence of moving objects by using False Position Method to estimate
the apparent velocities of moving objects, then determines iteratively accurate position
of moving objects based on SNR (Signal-to-Noise Ratio) and elongation. Using the
sequential images of the China Near Earth Object Survey Telescope (CNEOST), we
carry out a trial experiment and succeed in detecting asteroids fainter than 21 mag-
nitude which are invisible on a single image. At last the feasibility of this method is
proved.

Key words astrometry, instrumentation, telescope, techniques: image processing,
methods: observational, methods: data analysis
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