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Trackpad-based Mode Switching Techniques
Using Carbon Copy Metaphor
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Abstract: Hand-drawing characters or images using smartphones and tablets is much easier than draw-
ing 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
conventional mice. 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 carbon
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 can
obtain multiple advantages by combining these methods. We developed a desktop application software to
utilize this technique in a realistic GUI environment based on user evaluation.
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Finger Movement on

an Input Surface Pointer Transections on a Display

Absolute Coordinates Input
(Tablet PC, Pen Tablet)

Relative Coordinates Input
(Trackpad, Mouse)

/

Solid Line: Touching
Dotted Line: Hovering
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JEREA N FTRDFRETORA v 8 DL
Fig. 1 Input method: input by a finger (left), relative coordi-

nates (middle), and absolute coordinates (right).
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Fig. 2 Carbon paper for preliminary experiment (left); writing

on a carbon paper (right).
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P: Participant

(R): Right Hander
(L): Left Hander

Fingertip Position

of Left Han of Right Hand

Carbon Paper
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Fig. 3 Manipulation of the carbon paper by each participant

in the preliminary experiment.
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Fig. 4 The behavior of writing characters on a carbon paper

of 6 participants in preliminary experiment,
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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.

State Fingertip Position Display Screen Functional
No. on a Trackpad Instruction
Moving
1 O a Cursor Pointer
(Relative Coordinates)
O Showing
2 O a Carbon Copy Area
() Moving
3 ° O i a Cursor Pointer
(Absolute Coordinates)
Moving
4 O O a Carbon Copy Area
U (Relative Coordinates)

® :Moving Fingertip
@ ‘Fixed Fingertip

7 Trackpad LTOY 2 A F v EREFILEOEEOy EV S
Fig. 7 Mapping between fingertip position on trackpad and
CCM function.

T2, 2—9BEMEFHo 2 KTV T TRy
F 9% & State No.2 IEE T2, ZDLE, WA LEDOKRA
VI — Ry aE—2 ) PHERIN, 1—¥p
MEPUO—ARIETANZY 72y v F3 2 2 & THoaE
BEATIDSVIEE & 72 % (State No.3)., £7z, FEMEZFo—K
BTHrIAZI TPy F LOOANZY TR K59 7§
22 LTHA—RYyaE—xY) 7OHAINBEE 21T (State
No.4)., 70 b &4 7DFEETIIANZY) 7~DF v FT,
H—Ryat—xY T7OWNLTEE~RA v ¥ =28
L, Foyrclifiziry. 20—, #EOBEHD
HEARELE TS, D EDXIIT, H—F A2 AR
SEZIEMETFDY v FTh—Rrar—x) PHEEIE
N, InzlonhEET 2EF2z I 2 EFO
TRy FTEZOMBENEEINSG LT, YV IIVTH
B E— FUID B 28R40t 2,

4. FHERER

RETHEOEIM2BEET 2 72012, 1EERIRIZO VT,
PER DR PERE AN DA & B AN STEE LIREFHEDO AN
Jii 7 e 9 2 B9 R & 1T o 72,

4.1 FHEFE

Apple 1D MacBookPro(13 4 ¥ 9) Lz, #FE5ic
K BBERFERT 2 Vv NG b7 T r—v a Yy
EHFEL, ZoarvBa—SIlARAENTOE Ty 7
Sy Rz W T T OFHiisE# 217> 72, SEERIC X D Hg
THDIETED 3 FIETH 5.
(1) #EEFHEICT X 5 AJT (multi-touch)
(2) BBEFHEIT X 5 A (keyboard)



2016
IPSJ Interaction 2016

(3) FERDMH X HEREA T

REFIHEIC X 5 AJ) (multi-touch) & 1%, FHAL %, #—
Rrav—x8 7720t YA 7~DOIFFHEF 2 1
8y FUC & D Mo R L AR D A1 2810 B 2 5 Fik
ThH5. RBEFIEICK B AN (keyboard) &1, ) FEAE
EHMNEED AN Y F 2 %, FMEFD 258 vFT
1372 <, Command * %% ¥ 721X Command * 227 ¥ — DOl
TICEORET 2 FETH 2, #HEIX, 20805 6014
DRAFBEAEKR OB (L84, BHE14, 5 BAEME 2
%) DEEIIHATH D, s OEEREICR LT, ik
CRE S N 5 ORI OWERIC, 2N e Sk
B OREHEE (Wb AEHEE 5, INCE) E FEE TS
g2y (K8) ML . AT ZIEEFICE L TR
TR Lo, FEERBARENIC, FEHVBY A7 ONE L
R FE L OO CHH L, ZO®BPE#EIC 5 7
DINT, #E» e % E TCANOMEEZIT>oTb 65
7o, RICA—Rvae—x87 712k K5 (2 Fik) &
RO EREAT T AE AT, TOF AT %2410 [HF
DfF\, F AT BITICh» BRI ZHE L. T4bb,
3 Fik x 9 (WBRE /FE) x 10 (¥ A7 J#i5E) x 5 (HiEE
FAY) =1350 BEEDT— 8 237, ¥, RETFIE2T
HIBIL T, FHNPEREATT & HEEREA T ORI L Tw
VYO EDL Y ORI (=7 —B¥) 28 A 7 HICEAT
5ok, ABFRTIE, wVF¥y FEELLIEF—A
TR X Do EEEA I =) 7 2 ISR, Che sy —
7y b OWIBRAHBETCEEL, F7 v 7%y FRIND S v
FLIRBENC X 2 FESBFICL D XF2M . kAR
TlX, P77y 7%y FRITOF 7 v 7“&5‘5%%%L67““60)
BHZHEDRL TXFE2FEET 5. 9 HOBEE (1,
&4,&6,%8,%@?%1@@%?()%%?%;
% A (multi-touch), (2) #RETFEIC K 5 AT (keyboard)
, (3 TERDOMRBEEANICE Y ¥ 27 %fTok. K1

ZQbFa ;QO@K

wolf zebra foal

ol

goat calf

B 8 FHEEBADOSA > 777y — a Vil
Fig. 8 Prototype application for the comparison experiment.
Writing task: five animal names in lowercase using five

strokes for each word
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Table 1 Sequence of tasks for each participant in the compar-

ison experiments.
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Fig. 9 Mean input speed for each technique in WPM.
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Fig. 10 Rescaling trigger area to 5.0 mm on a trackpad.

Functional
Instruction

State Fingertip Position Display Screen

No. on a Trackpad

e Scaling

a Carbon Copy Area

B 12 ®E7 7V —>a ikl 5EINEEE
Fig. 12 Additional function for resident application.
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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).
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*1 http://mvpen.shop-pro.jp/?pid=52837346
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