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Abstract : We propose a new localization and 3D measurement method using a spherical stereo camera. The disparity is
searched in highly textured regions in the image and pixels are triangulated to create a semi-dense 3D map. The geometric
uncertainty of every 3D point is calculated to remove points with low confidence. The remaining points are registered to

accurately localize the camera.
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Fig. 1: Two formats of a spherical image
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Fig. 2: Spherical camera and spherical stereo camera
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(a) Points used for semi-dense 3D map

(b) Feature points used for sparse 3D map

Fig. 4: Semi-dense map utilizes many more points as

compared to sparse feature points.

BRIRATVAAA T THLREDATVANAZ LFRL &
NI IR E KT DI LN TES.

Fig. 4 (a) TRLBSNTOVWRWEEKIZ B 1) % 2%
&, TER—JHRZMALUZHERIZE D RD S HE
2 (semi-dense) ZBRIGHTH D, ZTNSHFZHIZEWVWT
HEEZRDDIENTES, ZOHEBETOETIZED
Fig. 4 (b) IZfkDMTmRT & 5 728 (sparse) 2R D
ADE T LU TE DL OfAEFHT 5 Z & A AlHE
TH5. Fig. 4 (a) TRHUEDHEIZAT VAT Y F Vv
27’54 75 ELAS [6] %, Fig. 4 (b) TIXRHHMHIC
AKAZE R [7) # VT W 5.



Reconstructe"d,‘
point ...

Fig. 5: Uncertainty calculation
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Fig. 8 When the stereo camera rotates, the regions
of high confidence change and their overlapping areas

become smaller.
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(b) After removing points with low confidence

Fig. 9: Reconstruction results before and after removing

points with low confidence
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Fig. 10: Estimation errors (err) vs. Rotation angles (¢)
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