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Thesis Summary (approx.300 English Words )

This paper describes a development of a system giving the appearance as if the world in a TV screen which
is connected to the real world in front of the screen. The goal is the realization of representation,
such as TV character pops out smoothly from the screen. ‘

I propose a system where the AR (Augmented Reality) technology is applied to TV video. In the system,
the viewer watching the TV with capturing the screen with a built-in camera in a mobile device, such as
smart phone or tablet, a 3DCG animation is overlaid timely on the camera image in the device to represent
the outside of the screen.

I have developed two methods for the system, which are a synchronization method in which the camera images
and 3DCG are synchronized on the mobile device screen and an estimation method in which the position and
orientation of the television screen are estimated in the mobile device

In the synchronization method, the time information of the TV image is displayed as the moving figure
on the TV screen, and it is captured with a built-in camera. On the other hand, time information of the
3DCG animation is also displayed as the moving figure on the mobile device screen. By capturing and comparing
these figures on the mobile device screen, the time of the 3DCG animation is corrected on the basis of
the deviation. In the estimation method, a simple black-and-white frame around the TV image is displaved
and captured by image processing with a built-in camera. To prevent erroneous detection due to the
simplicity of design, the position of the TV screen roughly estimated using a built-in gyro sensor, the
range of the image processing is limited.

I performed the implementation evaluation using a commercial TV and tablet, and confirmed that the
synchronization is frame-accurate (synchronization error is less than 0. 03 seconds). The result showed
the effectiveness of the proposed method.
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