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3D Stereo Measurement of Aurora Eliminating False Detection

of Feature Points by Fish-eye Images from Three Viewpoints
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Three-dimensional analysis of aurora is important for our lives because the apparatuses
which are indispensable for our lives such as GPS and artificial satellite are affected by the
outbreak of the aurora. Therefore a method to reconstruct a three-dimensional shape of aurora
precisely is demanded recently. In this paper, a method to increase accuracy of the three-
dimensional reconstruction of aurora more than our previous method is proposed by using three
fish-eye cameras.The coordinate systems ¥; and ¥, which makes two cameras parallelism are
used. In X, camera B is parallel to camera A, and in ¥, camera C is parallel to camera A.
First, the position coordinates of the feature points on the image A in the coordinate system X
are converted into the position coordinates in the coordinate system X,. Second, the position
coordinates of the feature points on the image C corresponding to the detected feature points
between the image A and image B are calculated by stereo transition. By comparing the
converted position and calculated position of the feature points, the false correspondence of
the feature points is detected.
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Fig. 1 The mechanism of the aurora outbreak
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The detection and correspondence
of the feature points

The detection and elimination of the false correspondence
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1. Conversion of the feature points in the image by camera
A by coordinate system conversion (£;—X,)

2. Calculation of the feature points coordinate in the image
by camera C by the stereo transition

3. Judgment and the elimination of the false correspondence

Fig. 2 Flow chart of the detection and elimination of

the false correspondence of the feature points
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Fig. 4 Flow chart of the proposal method
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dence of the feature points
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Table 1 Information of the camera position

Camera | Latitude | Longitude | Height
Camera A | N 65.12° | W 147.43° 489 m
Camera B | N 65.05° | W 147.45° 662 m
Camera C | N 65.01° | W 147.50° 364 m

(a) Input image A (b) Input image B

(c) Input image C
Fig. 7 Input images
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Fig. 8 The result of the detection and correspondence
of the feature points between I and 77
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Fig. 9 The example of the false correspondence
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Fig. 10 The example of the false correspondence
between If and I8
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Fig. 11

Three-dimensional shape of the aurora mea-
sured by the proposed method
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