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A photo-shoot localization of mobile phone camera based on virtualized
reality models and photos
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This paper provides a study on an estimation of photo-shoot location and orientation about indoor en-
vironments for augmented reality applications. This study is based on a server with virtualized reality
models and key frames. Key frames are photos with known photo-shoot locations and orientations. A real
image taken by a mobile device is sent to a server, and the image is compared to model data. The model
data include 3D coordinates of the feature points on the key frames and edges on the structure of the
virtualized-reality model. A focus of the study is the performance of localization using mutual information,
edge information, SURF, ORB and FREAK features. In this work, some experiments are performed with
real images taken by a mobile device and the model data from virtualized reality environment models.
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Figure 1: Examples of AR applications 'V
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Figure 2: Upper: An overview of the created

model. Center: A photo used to create a
model. Lower: An image generated from 3D

model.
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Figure 6: Upper: An example of the image.

Lower: Examples of the edges on the structure.
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Figure 9: An example of the virtualized reality
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Figure 13: An experimental results of three types of similarities (Upper: Hue-saturation histogram-
based, Center: SSD-based, Lower: ZNCC-based)
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Figure 14: A circle show the position and ori-
entation of a camera used to generate an im-
age from models. Center of the circle shows
the camera position. Each sector indicates an
orientation of a camera orientation and a sim-

ilarity.
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Figure 15: Relation between the threshold of
the similarity and the percentage of the number
of the estimation.
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Figure 17: The number of corresponded points with SIFT features (A circle show the position and
orientation of a camera used to create a generated image from models. a center of circle shows the

camera position. Color of each section shows the number of the corresponded points.).
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Figure 18: Examples of input images of each scene and reference values . (Upper: Scenel, Center:
Scene2, Lower: Scene3.)
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Figure 19: An overview of making a template
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Figure 21: In scene 1. (A) A camera position
and orientation of the key frame image. (B)
Experimental results of the estimated camera
location error using generated image. (Upper:
Position error. Center: Direction error. Lower:

Projection error.)
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Figure 22: In scene 2. (A) A camera position
and orientation of the key frame image. (B)
Experimental results of the estimated camera
location error using real image. (Upper: Po-
sition error. Center: Direction error. Lower:

Projection error.)
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Figure 23: In scene 3. (A) A camera position
and orientation of the key frame image. (B) Ex-
perimental results of the estimated camera lo-
cation error using the less feature points scene.
(Upper: Position error. Center: Direction er-
ror. Lower: Projection error.)
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Figure 24: Experimental results of MI evalua-
tion values and projection errors.(Upper: Scene
2. Lower: Scene3.)
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Table 1: Computation time (ms)
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Figure 25: Structures of the AR system
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Figure 26: Images of the demonstration in IDW/AD’12. (A) System configuration. (B) An
example of the poster for making key frames. (C) An overview of the demonstration. (D) An

example of additional contents.
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