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On-site Virtual Time Machine
— Navigation to Past Camera Position and
Past Picture Superimpose on Present Landscape

Junicar NAkANO, ! KazuHIRO KAsADA, !
KUNIHIRO NISHIMURA,? TOMOHIRO TANIKAWA !
and MICHITAKA HIroOSE!!

In our research, we developed a system aim to provide experience of past
scenery depicted in past photograph at the place where it was taken. To pro-
vide it, the system estimates camera position of past photograph, navigates a
user to the place and displays it superimposed on present landscape. Point
cloud are generated from present landscape, and estimation of camera parame-
ter of past photograph is obtained by registration of past photograph to point
cloud. We employ markerless AR method to superimpose past photograph on
present landscape robustly in real-time.
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Fig.1 Concept picture of this research. (a) A user is navigated to the place where the past pho-
tograph was taken, (b), (c) and he can watch the past photograph superimposed on present
landscape, so he can understand past situation easily.
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Fig.2 Overview flowchart of this system. After navigating a user to the location of the past
photograph, the past photograph is superimposed on present landscape.
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Fig.3 SFM method applied to pictures of present landscape, extrinsic camera parameters and

point clouds are estimated.
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Fig.4 Interface for homologization between the past photograph and point cloud generated from

pictures of present landscape. 2 homologization is entered, red X mark is homologized points.
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Fig.5 A camera parameter of the past photograph is estimated from homologization between the
past photograph and point cloud.
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Fig.6 Presentation of translation for the position where the past photograph was taken. 0000000000000 0000000PTAMOOODOODOOOO0O0100000
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Fig.7 User movement from initial position to position where the past photograph taken.
Coordinate values are estimated by SFM method.
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Fig.9 Result of realtime superimpose of the past photograph on present landscape at the position slightly traveled to right from the position
where the past photograph was taken. Picture of left column are present landscape and detected feature points. Picture of right
column are superimposed result.
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Fig. 10 The past photograph used for evaluation of effectivity of the system 16)
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Table 1 The time required for step (3), (6), (7).
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