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User Interface for E-learning Using Physical Objects on a Mobile
Tablet with a Multi-touch Screen
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Abstract: Information devices such as Interactive whiteboards, smart-phones and mobile tablets are being
rapidly adopted in the field of education. It can be expected that these devices will be used for e-learning
since applications can be easily downloaded from the Internet. To enhance the efficiency of e-learning, we
propose a user interface for that can control digital information on a multi-touch screen via physical objects
that have no electronic components. The physical objects are easy-to-make and are suitable for tablets. Ad-
ditionally, users can operate digital information by manipulating various physical objects on the screen. As a
design example of this user interface, we introduce a system that uses physical object with conductive points
and a capacitive multi-touch screen. Since the accuracy of detecting the position of each conductive point
determines the usability of the interface, we evaluate accuracy with which the positions of the conductive
points can be determined.
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Fig. 1 The proposed e-learning tool.
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Fig. 2 Conductive points.
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Fig. 3 Two kinds of frame objects.
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Fig. 4 An example of making a physical object.
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Fig. 5 A flowchart of a process to identify physical objects.
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Fig. 8 Two applications using a ring physical object.
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Fig. 9 LEGO with conductive points.
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Fig. 10 Influence of material of conductive points.
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Fig. 11 Influence of size of a conductive point (3 mm, 4 mm,
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Fig. 12 Influence of clearance between conductive points.
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Fig. 13 Two examples of physical objects users can hold.
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