ERERBRRRICLDIRLEREZER L
Z—07Z 0 3RTHRIREHA & AR AL

Fron s, B i

W e,

AT *2

P I, AT Y, MU 2, R

3D measurement and visualization of aurora considering generation principle

by using multiple fish-eye image
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In this paper, we proposed a method to measure and visualize 3D shape of aurora
accurately. The proposed method considers not only information of aurora images taken by
stereo camera system but also constraints based on the mechanism and physical knowledge
of aurora generation. The corresponding points between a pair of stereo images are detected
for measurement by triangulation. At the corresponding point detection, detection accuracy is
improved drastically by using the information of geomagnetism and altitude of aurora’s lower
end. Then the shape is visualized by fitting NURBS surface to the detected corresponding
points. Applying this method, the 3D shape of aurora which reflects the physical knowledge

could be visualized.
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Fig. 1  The relationship between aurora generation and

geomagnetism
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Fig. 10 A pair of input images and a pair of parallel

undistorted images

Table 1 Information of the camera position

Camera | Latitude | Longitude | Height
Left N 65.12° | W 147.43° 489 m
Right N 65.05° | W 147.45° 662 m

9(a), ¥ 9(b)IZZFNTIRT. K 9(c) FITRT LI,
2BEDHATDIBAANIZHEBELZEDELEH AT,
IR E L2 DEANAT LRI L LT 5.

AASIZIEGPS EVa—LEBOAMITITHY, 3
BT O - RE - mEOMBERREIETSZ &
MTEDL. 2H5DHATOMNEHERER 1ITRT. &
| OALBEREH S, H AT M 8.1 km 2 HHX
ni-.

41 ANEHEDOFITIE AKIFGETIE 2 B DR
1A T CRIFZNZHRE Uzl 2 A 35, AN
G % X 10(a), X 10(b) 1279, B 10(a), B 10(b)
WFZENTNEAAT, BHATIZE T Ui A—
0 7Gx R,

AL TIXEIRARE ROV Vv X 2L -7
b, ST RO L Y ARITE D W T ASIES
MOHMRL Y XIZ L BEAEREL, Eh A THifE
B A S EURAFEAT AT L A Eig & 705 & S ik %
HEL7-. 2oL E, HEGEFLD 5 DEREEN K Z WH
BIZEHZIBANRKREL, LY ADEFILRDS+4HIZ
EAZEBRETE W20, Hif 140° OHIFE D A% F
U7z, BAEREL, PITAT VAN ZEHL

(a) Result of corresponding
points detection by the

(b) Result of corresponding
points detection by the

previous method” : left previous method” ; right

(c) Result of corresponding
points detection by the
proposed method : left

(d) Result of corresponding
points detection by the
proposed method : right

Fig. 11 Results of corresponding points detection by

the previousm and proposed method

Table 2 Geomagnetism information at the camera

position
Camera | Declination Inclination
Left 19.39° 77.49°
Right 19.37° 77.44°
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Fig. 12 Altitude distribution of the detected corre-
sponding points by previous and proposed

method
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Fig. 13 3D visualization results of the aurora’s shape
by fitting NURBS surface to the detected

corresponding points
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14 Change of aurora’s 3D shape with time progress
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