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Abstract: Star sensor is a high-precision attitude measurement device, and its attitude measurement accu-

racy plays a decisive role in navigation. In order to analyze the impact of star points’ random errors on
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the accuracy of star sensors, based on the QUEST algorithm, an analytical model for the influence

of star points’ random errors on the star sensor accuracy is proposed by solving the Wahba prob-

lem. The relationship between the random centroid error of star points and the accuracy of star

sensors is analyzed using this model. The simulation results show that the uniformity and average

distance of star points relative to the detector origin affect the attitude accuracy of star sensors,

rather than the field of view. The analytical model reveals the relationship between the star points’

random error, the star points position and attitude accuracy. The three-axis attitude solution accu-

racy of the proposed model is (98.1%, 93.3%, 96.1%), while that of the empirical model is

(58.8%, 61.5%, 26.9%) .

The accuracy analysis of star sensors has important guiding signifi-

cance for the design, calibration, and astronomical navigation of star sensor optical systems.

Keywords: star point position; random error; attitude accuracy; star sensor; QUEST algorithm
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Fig. 1 Star sensor imaging model
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Tab. 1 Parameters of star sensors
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Fig. 2 Simulated star map and star teams
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Fig. 3 Attitude errors and accuracy of different star groups
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Tab. 2 Distribution characteristics of star points in

different star groups relative to the detector center
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Tab.3 The attitude accuracy of the star sensor

calculated by the proposed model
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