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An Algorithm for Allocating Application Functions to Tangible Devices

Kazumt Matsul,i! Yasue KisHiNoO,™ Tsuromu TERADA'S
and SHOJIRO NisHio!!

In recent years, to control application easily and intuitively, there is an increasing demand
on Tangible User Interfaces (TUI). For using TUI devices to control applications, the system
needs to associate the functions with TUI devices. Though several TUI applications and toolk-
its have been proposed, it is difficult to use them for various applications since conventional
toolkits impose annoying operations on the user. In this paper, we propose an automatic
matching algorithm between TUI devices and application functions. When a user places TUI
devices on a board freely, our system associates TUI devices with application functions by
considering three types of user preferences: favorite type of device for each function, intuitive
position for functions, and relationship among functions. The proposed method achieved 87%
accuracy on automatic function assignments.
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<application>
<InternetExplorer>
<v_scrollbar position="right">
<button position="up"
key="{PGUP}" />
<button position="bottom"
key="{PGDN}" />
<dial position="" motion="-"
key="{PGUP}" />
<dial position="" motion="+"
key="{PGDN}" />
</v_scrollbar>
<prev position="up">
<button type="m" x="35" y="63" />
</prev>
<next position="up">
<button type="m" x="92" y="63" />
</next>
<reflesh position="up">
<button position="" x="166" y="63" />
</reflesh>
</InternetExplorer>

</application> /)
o

9 TFYF—s U HEIEEORRH (Internet Explorer D41)

('<function> \w

<v_scrollbar>
<h_position value="same" score="5" />
<v_slider num="1" color="" score="4" />
<dial num="1" color="" score="3" />

</v_scrollbar>

<h_scrollbar>
<v_position value="8" score="3" />
<y_position value="9" score="5" />
<v_position value="10" score="3" />

<h_slider num="1" color="" score="4" />
<dial num="1" color="" score="3" />
</h_scrollbar>
<prev>
<v_position value="same" score="2" />
<button num="1" color="" score="2" />
</prev>
</function> )
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<relations>

<relation funci="prev" func2="next"
h_position="right" v_position="same"
score="2" />

<relation funcl="up" func2="down"
h_position="same" v_position="bottom"
score="2" />

<relation funci="left" func2="right"
h_position="right" v_position="same"
score="2" />

</relations>
%
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<links>
<link funcl="up" func2="down"
v_distance="0" score="2" />
<link funci="up" func2="down"
v_distance="1" score="3" />
<link funci="up" func2="down"
v_distance="2" score="2" />
<link funci="right" func2="left"
h_distance="2" score="5" />
<link funcl="up" func2="right"
v_distance="2" score="1" />
<link funcl="up" func2="left"
v_distance="2" score="1" />
<link funci="down" func2="right"
h_distance="2" score="1" />

_

</1links>
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FireFox 6 - 6 6 6 - - 6 6 6 -
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SonicStage 5 1 3 4 - 4 5 5 5
iTunes 4 4 - 2 4 - 4 4 - 4 2
WindowsMediaPlayer 5 1 - 5 5 - 4 5 - 5 5
EELEES - 0.429 [ 1.000 | 0.881 | 0.857 | 1.000 | 0.857 | 1.000 | 1.000 | 0.881 | 0.833
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