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Integration of Paper and Digital Information and
Real Time Interaction by Hand on Augmented Desk System

HIiDEKI KOIKE,! YOSHINORI KOBAYASHI"2 and YOICHI SATOft

This paper describes an augmented desk system, named EnhancedDesk, which aims to in-
tegrate paper and digital information smoothly. When the system recognizes 2-D barcode
attatched on the page which has digital information, the system automatically retrieves the
digital information and projects them onto the desk. Users can manipulate the digital infor-
mation using their own hand or finger. To recognize users’ hand/finger, we developed a novel
method for hand/finger detection using an infrared camera, template matching technique,
and a pan-tilt camera. Using our method, users’ hand/finger is recognized in real time. We
also showed an application of EnhancedDesk to computer supported learning environment,
and the system was named Interactive Textbook.
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Fig.2 Images captured by normal camera (left) and
infrared camera (right).
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Fig.3 An overview of EnhancedDesk and its system

configuration.
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Fig.4 A template used for template matching (left), re-

sult of template matching (middle), and final result
(right).
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Fig.5 Pointing gesture by the user (left) and a zoomed
image captured by pan/tilt camera (right).
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Fig.6 Interactive Textbook in use. When the user opens a page describing mass-

spring experiment, CG simulation is automatically projected onto the desk

(A) and he/she can manipulate the mass using his/her own finger (B).

In the same way, the user open a page describing pendulum experiment,
another CG simulation is projected onto the desk (C), (D).
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