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Mobile Interaction Using Paperweight Metaphor

ITIRO S110* and HiToMI TSUJITAT

Conventional scrolling methods for small sized display in PDAs or mobile phones are dif-
ficult to use when frequent switching of scrolling and editing operations are required, for
example, browsing and operating large sized WWW pages. In this paper, we propose a new
user-interface method to provide seamless switching between scrolling and other operations
such as editing, based on “Paperweight Metaphor”. A sheet of paper that has been placed
on a slippery table is difficult to draw on. Therefore, in order to write or draw something on
the sheet of paper, a person must secure the paper with his/her palm to avoid the paper from
moving. This will be a good metaphor to design switching operation of scroll and editing
modes. We have made prototype systems by placing a touch sensor under each PDA display
where user’s palm will be hit. We also have developed application programs to browse maps,
WWW pages and photographs, which switch scrolling and other operation mode by the sensor
output, and have evaluated them.
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Fig.1 Explanation of “Paperweight Metaphor.” Since the

paper on the desk moves when writing tool is moved

(left), we must hold it down it by our hand to write

letters on it (right). Making use of the familiar ac-

tion as a metaphor, we could design intuitive switch-

ing operation for the scroll and edit modes.
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Fig.2 There are two kinds of prototype systems. Left

prototype has a touch sensor electrode (marked by
white circle) in the bottom, while right has it at the
right-bottom corner.
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Fig.3 (top) A user scrolls the map while not touching the

sensor (at the oval mark) and drugging. (bottom)
A user draws handwritten note while touching the
sensor.
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Fig.4 WWW browser prototype.
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Fig.5 Zooming in/out and rotating a photograph by pen
dragging while touching the sensor.
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Fig.6 Switching scroll mode in a wrist-mounted comput-

ing. The touch sensor around the display will in-
crease the numbers of effective functional capabili-
ties, using only one hand.
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Fig.7 A prototype for the comparison experiment with

two sensor electrodes: one for the palm of the dom-
inant hand (at the right oval mark) and the other
for the thumb of the non-dominant hand (left).
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Fig.8 The subjects are asked to draw lines between 64
squares. The gray rectangle indicates the dimen-
sions of the screen.
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Table 1 Average completion time (sec.). (Errors)
oooo oooo oooo oooo
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(7.4) (14.6) (4.8) (5.4)
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(6.0) (8.6) (4.8) (3.4)

gobooooooooboooobooooooboo
gooooooooooboooooooboooboboo
oooooooooooooooboobbbbobooooo
gooboboooooooooooooooooobooa
goboboobooooooooooboooooooooo
gooboooooooooboooooooooboooo
gooboooooooooooooobooooobooo
goboooooooboooooboo

gooooobobooooobooooboooooon
goboboooooooooooboooboooooboobo
goboo20000000000000000DOO
goooooooooobooboboooooooo
gobobooboooooooooooooooboobod
gooboooooooooooboooooooooboo
gobobooooooooobobooooooobooa
O0o00o0o0ooooooooooooo PDAOOO
oooooobooooooobooboooooooboo
gooooooooooooooooocoooooo
oooooooooooboooooboooooobon
oboboooooooboboboboobooomo
goooooooooooboboooooboboo
goboboomooooboooooooooooobo
ooooomoooooooooooOObOObObbo
oooooooooOOOOOOO0OO0OmMoODOoOoOoOon
gooobooooooooobooooooooboooboo
oobooooooooooobocooooooboooo
gobooooooooooooboooooooooboo
goooooooooooobooboooooobooobooo
oooooooo

5. 0D 000

goopCOOO0OCOODOOOOOOOODOO
goboboboboodooooooooooooooooboo

go0oooooooo0o0oOoooooobobooooooo 1227

000000070000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000®»00000000000000000000
oDooooo®Y0o00000000Dononn
000000000000000 Harrison? 0000
000000000 RodDirect® 000000000
000000000000000000000000
000000000000000000000000
0000000000000 00000000000
00000000000000000000

6. 0O 0O O

goboooooooooobooboooooooboo
goooboooooooobobooooooboboo
goboooooooooooooocoooooooa
gooboooooooobooocoooooboooboo
gootcooobooooboooooooooooboo
goooooobooooobooobooooboooooo
dooooooooooooooooooooooo
goooooOooooooooooowwwooono
goooooooboobooobooooobooooooo
gobooooooooooosobbo0oOobDbOonDO
gooooooooooobooooooooboobo
goboboobooooooooooooooooooboa
gooooooooooooobooooooooobooo
gobooooooobooooooobooo

oo0oooooooooooooooooog pPC
OooooOooooooo pCOOOOOOOOOOO
goooooooooobooboooooooooboo
goooooboooooooooboooooooooboo
odoooooooooooooooooonooooo

00 0O000ooooooooobooobobbboono BO
oopoooooo

o o 0O O

1) Fitzmaurice, G. W.: Situated information
spaces and spatially aware palmtop computers,
Commun. ACM, Vol.36, No.7, pp.39-49 (1993).

2) Harrison, B. L., Fishkin, K. P., Gujar, A.,
Mochon, C. and Want, R.: Squeeze me, hold
me, tilt me! An exploration of manipulative
user interfaces, CHI ’98: Proceedings of the
SIGCHI conference on Human factors in com-
puting systems, New York, NY, USA, ACM
Press/Addison-Wesley Publishing Co., pp.17-



1228 goooooooo

24 (1998).

3) Hinckley, K., Pierce, J., Sinclair, M. and
Horvitz, E.: Sensing techniques for mobile in-
teraction, UIST ’00: Proceedings of the 13th
annual ACM symposium on User interface
software and technology, New York, NY, USA,
ACM Press, pp.91-100 (2000).

4) Li, Y., Hinckley, K., Guan, Z. and Landay,
J.A.: Experimental analysis of mode switch-
ing techniques in pen-based user interfaces,
CHI °05: Proceedings of the SIGCHI confer-
ence on Human factors in computing systems,
New York, NY, USA, ACM Press, pp.461-470
(2005).

5) Miura, M. and Kunifuji, S.: Using Stylus as
a Peripheral Input Device, ACM UIST2005
Companion (Demo), pp.45-46 (2005).

6) Rekimoto, J.: Tilting operations for small
screen interfaces, UIST ’96: Proceedings of the
9th annual ACM symposium on User interface
software and technology, New York, NY, USA,
ACM Press, pp.167-168 (1996).

7) Rekimoto, J.: ThumbSense: automatic input
mode sensing for touchpad-based interactions,
CHI ’03: CHI ’08 extended abstracts on Human
factors in computing systems, New York, NY,
USA, ACM Press, pp.852-853 (2003).

8) Siio, I. and Tsujita, H.: Finding Objects
in ”Mobile Interaction Using Paperweight
Metaphor”, CHI 06 extended abstracts on Hu-
man factors in computing systems, ACM Press,

Mar. 2007

pp.1325-1330 (2006).

9) 00000000000 00000000000
0000000000000000000000
0000D00000,00000000 20060
000 Vol.2006, No.4, pp.203-204 (2006).

(00 180 6 0 21000)
(00180 120 7 0OO)

oo ooooooo

1984 000000000000
goooooboooooooooo
gobooooooooooooboo
oooooogroooooon

gobog20020000020010

goooobooboooooooonD20000O00
goooobooooooobooooooooooDooo
gooobooooooooooooooooobooa
gooobobooooooboooboooobooboo
o0o0oOoooooooooACMOOOOOOooOOO

oo gooogo

200 000000000000
gooooocooz2006 00000
gooooOoooooooobooo
gbooooooooooooDboo

gooooo




