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Star sensor provides with the most accurate attitude determination method for the spacecraft. Its 
accuracy comes from the exact star positions on the image of sensor, and it is need to identify the 
stars exactly for the further determination process. Usually it is time consuming work with the 
limited computational power of star sensor, especially it takes much longer time when the star 
sensor is in the case of lost in space, which has no priori information of its attitude. Many star 
identification algorithms have been introduced to solve this identification issue aiming the fast 
identification speed. However, the faster identification algorithm is always required to satisfy the 
better performance of star sensor. At this study, a new star identification algorithm is proposed for 
the star sensor in the lost in space case. The algorithm is based on labelling technique that assign a 
label value for the each star combination. Using the label value, multiple stars are identified 
simultaneously without repeating the search work. This makes the efficient star identification with 
fast speed, and the fast speed supports high reliability of its identification result when the 
identification result can be confirmed with redundancy. Proposed algorithm is verified its 
performance with simulation under various conditions, and compared with other space proven 
algorithm. 
 
References 
[1] Benjamin B. Spratling, IV and Daniele Mortari, “A survey on Star Identification Algorithms”, 
algorithms, 2009 volume 2, 93 – 107 
[2] E. SILANI, M. LOVERA, “Star Identification Algorithms: Novel Approach & Comparison 
Study”, IEEE Transactions on Aerospace and Electronic systems, VOL. 42, NO. 4 October 2006, 
1275 – 1288 
[3] CARL CHRISTIAN LIEBE, “Accuracy Performance of Star Trackers – A Tutorial”, IEEE 
Transactions on Aerospace and Electronic systems, VOL. 38, NO. 2 April 2002, 587 – 599 
[4] Daniele Mortari, Malak A. Samaan, Christian Bruccoleri, and John L. Junkins, “The Pyramid 
Star Identification Technique”, NAVIGATION, Journal of the Institute of Navigation, VOL. 51, 
Number 3 Fall 2004, 171 – 184 
[5] Padgett. C, Delgado. K. K, “A grid algorithm for autonomous star identification”, IEEE 
Transactions on Aerospace and Electronic systems, VOL. 33 1997, 202 – 213 
[6] HYOSANG YOON, SUNG WOOK PAEK, YEERANG LIM, BYUNG-HOON LEE, HUNG 
LEE, “New Star Pattern Identification with Vector Pattern Matching for Attitude Determination”, 
IEEE Transactions on Aerospace and Electronic systems, VOL. 49, NO. 2 April 2013, 1108 – 
1118 
[7] Jian Hong, Julie A. Dicekerson, “Neural-Network-Based Autonomous Star Identification 
Algorithm”, Journal of Guidance, Control, and Dynamics, VOL. 23, NO. 4 July-August 2000, 
728 – 735 
[8] Vishnu Anand Muruganandan, Ji Hyun Park, Abhas Maskey, In-Seuck Jeung, Sangkyun Kim, 
Gwanghyeok Ju, “Development of Arcsecond Pico Star Tracker(APST)”, The 2016 Asia-Pacific 
International Symposium on Aerospace Technology, Toyama JAPAN, October 25-27, 2016 
 
 


