
C06 
 

デブリ除去ミッション用画像航法アルゴリズムの検討 
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近年、デブリの増加が問題となっている。その対策として、デブリ除去衛星を用いたデブリの積極的除去(ADR)
が注目されている。デブリへ接近する段階では、非協力ターゲットであるデブリとデブリ除去衛星の相対距離の

計測方法に課題があるが、その方法はまだ確立されていない。そこで著者らは、可視光カメラを用いた非協力タ

ーゲットとの相対距離計測方法を検討した。具体的には、相対距離が 1km～30m の場合に、デブリ除去衛星が

デブリへ接近するための、比較的計算コストの低い画像航法アルゴリズムを試作した。また、JAXA の光学シミュ

レータを用いて、相対距離が 1km～30m の接近軌道を模擬し、オンボードで相対航法演算を実施し、計測精度

と計算速度を評価した。本発表で結果等を報告する。 
 
In recent years, a growth of space debris is recognized as a significant problem. As a one of the solutions of above 
problem, Active Debris removal (ADR) using debris removal satellites have been attracted attention. For the 
phase of approaching debris, there is a problem with the method of measuring the relative distance between debris 
which is non-cooperative target and the satellite. Therefore, Method for measuring the relative distance with the 
debris using a visible light camera is studied. First, image based navigation algorithm is prototyped, which is 
adapted to range from 1 km to 30 m. Then, the algorithm is evaluated using JAXA’s optical simulator that 
simulate approach trajectory and light environment of space. It shows good performance and low calculation cost, 
result of the execution on single board computer. This paper presents about these results. 
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Vision based navigation algorithm 
Entire processing flowchart 
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Vision based navigation algorithm 
Overview 
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Vision based navigation algorithm 
Detail of Processing  

Lens flare reduction processing 

sunlight from the oblique 

sunlight from the front 
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Vision based navigation algorithm 
Detail of Processing 

Relative position measurement 
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Vision based navigation evaluation test 
Test condition 
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Vision based navigation evaluation test 
Outline 

Panel light 
(Albedo) 

1 CURRENT STATUS OF RESEARCH AND DEVELOPMENT ON  ACTIVE DEBRIS REMOVAL AT JAXA 

Optical simulator (JAXA) 1 Schematic chart 

Orbital condition is assumed about orbit altitude is 
600km and inclination is 98deg.  
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Vision based navigation evaluation test 
Result 
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Vision based navigation evaluation test 
Condition 

Test case  
Evaluation test is operated by optical simulator using following conditions. 
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Vision based navigation evaluation test 
Result 

 

ion eva uation t
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Vision based navigation evaluation test 
Result 
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Measurement error about position and angle in nominal case. 
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