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Real-Time Diminished Reality Based on 3D Measurement of Environment

Using an RGB-D Camera

Toshihiro Honda™! and Hideo Saito*!

Abstract — In this paper, we present a system for Diminished Reality(DR). In this
system, we have two ways to perform DR: one is for a static target scene, and the other
is a dynamic target scene. In the case of a static target scene, we create 3D environment
model beforehand. Viewpoint Generative Learning is performed based on this model,
and a database of feature descriptors is constructed. When DR is performed, feature
descriptors of a smartphone image are compared with those of the database, then matched
and a relative position between the smartphone and the model is computed. The model
which corresponds to the position that the user touches on the smartphone is hidden
and the model behind the position is drawn on the smartphone image. In the case of
a dynamic target scene, feature values of a smartphone image and an RGB-D camera
image are extracted for every frame, then matched and a relative position between the
smartphone and the RGB-D camera is computed. Point cloud data is used instead of a
model. The area specified by the user is hidden and the point cloud data is drawn on the
smartphone image. We can perform real-time processing because we send the smartphone
image to the PC which returns obstacle-removed images for every frame. Our experiment
revealed it was possible to perform DR on the smartphone in approximately 8fps when
the target scene had 3D shapes.

Keywords diminished reality, real-time, smartphone, RGB-D camera, viewpoint gen-
erative learning
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Fig.1 Overview of the system
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Fig.2 Flow of the proposed method in the
case of the static target scene
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Fig.5 Flow of the proposed method in the
case of the dynamic target scene
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Fig.6 Comparison of matching between
tracking the camera and not
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Fig.7 Overview of the synchronous process-
ing
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Fig.8 Input images and output images when
the user touches an obstacle
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Fig.9 Experimental environment
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Fig.10 Input image, output image in the case of the static/dynamic target

scene and the ground truth
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Fig. 11 Zero-mean normalized cross-correlation between the output image and
the ground truth in the case of the static/dynamic target scene
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Fig.12 Failure examples
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Fig.13 Examples of an output image created
at each smartphone position
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Fig.14 Value of subtracting time stamp of the Kinect image from that of the
smartphone image which is used in the DR processing
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Table 1 Main processing time in the case of
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Table 2 Processing time of sending and re-
ceiving an image for the smartphone

and the server
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