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Abstract

In recent years, An Augmented Reality (AR) guidance service becomes popular in a museum.
However, it remains for the short-term use such as proof-of-concept experiments and does not
put into practical use. In this paper, we propose a technique to solve a problem to put AR
guidance into practical use. Then we build the system that we can use in the real museum and
evaluate the practicability by opening it to the public.

It is very important to detect a showpiece that a user pay attention to and provide
commentary contents in the form that is easy to understand. To detect a showpiece that a
user pays attention to, we estimate the attitude of the camera. Generally, an AR marker and a
feature points based image recognition technology are used. However, in the case of an AR
marker, there is a problem with the space design when the appearance of a marker is unattractive,
hides a showpiece. In the case of image recognition, it is unclear for a user at which segment of a
showpiece should aim, and the recognition accuracy drops for a showpiece with lack feature
points. In addition, both methods do not work in a gloomy environment like a museum. To solve
these problems, we propose an AR guidance system that uses a LED as a marker. We estimate
the attitude of the camera from the coordinates of the detected LEDs. Generally, Four or more
LEDs are needed to estimate the attitude of a camera, we reduced the number of LEDs by using
other sensors together. We also estimate the camera attitude by a gyroscopic sensor when a
marker is framed out. This is a user-friendly system by which explanation is not interrupted.
We show the effectiveness of this technique by user testing.

To provide commentary contents in the form that is easy to understand, information device
selection and detail of commentary contents is very important. Generally, mobile devices with
display are used. However, conventional technique cannot provide inner three-dimensional
information of a showpiece. In addition, mobile devices are heavy and hard to hold for a long
time. To solve these problems, we propose see-through technique that user can see inside a
showpiece. Our technique compose camera image and presentation information by
appropriate transparent and order to show as if internal structure exists inside of a
showpiece. We also propose a stereoscopic projection-mapping system. To project stereoscopic
1mage to a showpiece, user can see through inside a showpiece to wear a liquid crystal
shutter eyeglass. We add gesture recognize function to display the point that a user pointed
to selectively. We show the effectiveness of this technique by user testing.

It is very important to remove view-disturbing noise named Glare for practical system.
General glare is a result of scattering light over multiple paths inside the camera body and
lens optics. Then, we propose a method of removing glare, using computational-photography.
We have designed and implemented an electronically controlled optical shutter array that
detects and removes glare. We show the effectiveness of this technique by an experiment.

Our system can offer comprehensive information about the showpiece. That is, we can bring
people various discoveries and emotions by using our system, and rich communication can be
built between people and a showpiece.




