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Omnidirectional Image Generation Considering
Privacy Protection for Panoramic View System

Marya Horr, ! Normiko Kawar, !
MASAYUKI KANBARA, ! IsMAIL ARal, T2
NoBUHIKO NisHIO? and NAOKAZU Yokova'!

This report proposes a method to generate omnidirectional images for
panoramic view systems in a crowded indoor environment. In panoramic view
system for city view, the privacy of people in the images is a serious issue. Even
if people in images are blurred by image processing, images in which many peo-
ple are captured are not suitable for city view due to occlusion. In this report,
human regions in captured omnidirectional images are interpolated using a

background subtraction and an image inpainting techniques. Additionally, to
increase suitability for city view, a blind side of an omnidirectional camera is
interpolated by applying a video inpainting technique to omnidirectional im-
ages in which human regions are removed. In experiments, effectiveness of the
proposed method is demonstrated by using omnidirectional images captured in
a large-scale underground city.
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Fig.1 Procedure of the proposed method.
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Fig.2 Capturing equipment with omnidirectional camera system. Omnidirectional camera is fixed
at 1.8m of height.
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Fig.4 Input omnidirectional image captured at crowded position with pedestrians.

03 00000DDDOOOD (DOOD0D00OO0O0O0O0DD  5mO0000O)

Fig.3 Experimental environment in underground city. Omnidirectional image sequences were

captured at intervals of about 5m on blue line.
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Fig.5 Removal of pedestrians using background subtraction method.
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Fig.6 Interpolation for human regions using image inpainting method.
() D0DO0OD0ODOD (DOOO0OO0DO0) (b) DO0ODOO0DOODDOODODODDOO (O
00D0OD0DO00oOoOooon)

0000000000000000000000000000000000000000
00000 70000000000000000000000000000000000
0000000000000000000000000000000000000000
0 7(a) 000000000000000 7(b)0000000000000000000
000000 7(c) 000000000000000000000000000000 wx,
0000000000 ¢g=1300000000000000000 31x31000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000000 8000008000000000
00000000000000000000000000000000000000000
0000000000000000000000000 5m00000000000000
00000000000000000000000000000000000000000
0oooooooo

0000 ADDOODOOO 30000000 BOCODOEOOOODODOOOODOO
00000900000000000000000000000000000000000 07 NOOO0ODDOOO00DOO00 (O000000000000000000)
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Fig.8 Example of omnidirectional image in which human regions are removed and blind side is
interpolated. (corresponding to Fig.4)
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Fig.9 Examples of omnidirectional images generated by the proposal method.
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010 000D000000D00000000000000 (URL: http://umechika.ubi.cs.ritsumei.ac.jp/)
Fig. 10 Panorama viewer using generated panoramic images.
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