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NN: Neural Network, SVM: Support Vector Machine,
RF: Random Forest
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(a) T 3ILEILiEE (b) PreTrained (8 classes)

r B @% W5
X6 TE T oGk .

X2 WKL

Ff (%) IoU ACU Time

EGlL e ow (%) (%) ()

S

PreTrained 52 64 29 33 56 3.0
Update-I 67 73 69 54 71 3.0
Update—H 71 83 77 63 78 3.0

F{#: Precision ¥ Recall ®Ei 1.
TIoU: Intersection over Union.
ACU: Accuracy.
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Image Recognition Utilizing Machine
Learning in Space and Its Application to
Attitude Determination for Space Crafts

Yoichi YaTsu and Kei WATANABE

Tokyo Institute of Technology, Department of
Physics, School of Science, 2-12-1 Ookayama,
Meguro, Tokyo 152-8551, Japan

Abstract: Development and in-orbit demostration of a
realtime image recognizer and its application to the
world’s first 3-axis attitude determination is presented.
To deal with the limited computational resources and
power supply, we have developed an image recogniz-
ing algorithm utilizing a multi-stage neural network.
This employes the color information as a feature quan-
tity rather than the molophology to reduce the com-
putational cost. After the training with the in-orbit
data, the discrimination accuracy finally achieved to
78%, a level close to the human eyes. Furthermore, by
comparing the land shape extracted by the image rec-
ognition with the map information, the 3-axis attitude
determination was demonstrated. Above the coastal
area with good weather condition, the algorithm can
obtain 3-axis attitude with an accuracy of ~3°.
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