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Abstract: Hand-drawing characters or images using smartphones and tablets is much easier than drawing
using track-pads commonly equipped in laptops PCs and desktop computers. This is because tablets are
absolute coordinates input devices whereas track-pads are relative coordinates input devices similar to con-
ventional mice. On the other hand, most of modern laptop PCs have track-pads as approximately the same
size of smartphone’s screen, and they have enough space for hand-writing. We believe that modern track-pads
should allow users to do hand-writing easily as smartphones or tablets, if they properly provide an absolute
coordinates input mode. This paper proposes a novel input technique that aims to switch between relative
and absolute coordinates input methods seamlessly based on the “carbon copy” metaphor. We display a
small workspace (“carbon copy area”) on a PC screen that corresponds one-to-one with the handy trackpad.
The user can input hand-written characters or images using absolute coordinates input on this virtual car-
bon copy paper, and move it anywhere a user likes using relative coordinates. Our technique allows a user
to call both absolute and relative coordinates inputs and use the appropriately with arbitrary timing. We
developed a desktop application software to utilize this technique in a realistic GUI environment based on
user evaluation.
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Fig. 1 Input method: input by a finger (left), relative coordi-

nates (middle), and absolute coordinates (right).
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Fig. 2 A carbon paper and a drawing paper for preliminary

experiment.
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Fig. 3 Frequency of (1) the number of fingers used to hold the carbon paper. (2)

drawing between or outside the fingers used for holding the paper.
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Fig. 4 In the case of drawing between any two fingertips, it

was regarded as “drawing between open fingers” state.
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Fig. 5 Black-framed carbon copy area corresponds to the input

area on the trackpad.
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Fig. 6 Trackpad divided into two areas. This figure shows the

case for a right-handed person.
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Fig. 7 Keys used for mode switching from a keyboard.
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State Fingertip Position Snapshot of a Functional
No. on a Trackpad Screen Instruction
Moving
1 O a Cursor Pointer
(Relative Coordinates)
@ Showing
2 o a Carbon Copy Area
0 Moving
3 S () e a Cursor Pointer
(Absolute Coordinates)
Moving
4 () () a Carbon Copy Area
. (Relative Coordinates)

@ :Moving Fingertip
@ Fixed Fingertip

8 Trackpad L CHOY 2 AF ¥ LRETFHOHEREOT Y E LT
Fig. 8 Mapping between fingertip position on trackpad and
CCM function.
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Qo ol D@Q%’
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B9 FHEFEBAONRAL Y M7 7Y r— 3 YIE
Fig. 9 Prototype application for the comparison experiment.
Writing task: five animal names in lowercase using five

strokes for each word.
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Fig. 10 Mean input completion time for for each technique.
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Fig. 11 Usual relative coordinate input mode (left), Proposed

carbon copy method of trackpad size mode (middle),

and full screen size mode (right).

1020



[BHRNIBFERIEE Vol.58 No.5 1014-1024 (May 2017)

®12 HET7 7V r—a iiBida ATy T (T V5
Fig. 12 Rescaling trigger area to 1.0 mm on a trackpad.
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Fig. 13 Visual effects of the Carbon Copy Mode.
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No. on a Trackpad Screen
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Fig. 14 Additional function for resident application.
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