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Flickey: A Flick-based QWERTY Software Keyboard
for Ultra-small Touch Screen Devices

AKIRA IsH>® HIROYUKI HAKODAZ?) BUNTAROU SHIZUKI®®)  JIRO TANAKASD)

Abstract: Ultra-small touch screen devices (e.g., smartwatch) are required to be small and light weight so
that it could be worn on body with no frustration. For this reason, users often have difficulties selecting
accurate keys and entering texts. To address this problem, we present Flickey, a flick-based QWERTY soft-
ware keyboard for ultra-small touch screen devices. Users who use Flickey can easily select keys in small-size
keyboard because users can select keys by flick. To investigate usability of Flickey, we developed a prototype
of Flickey and conducted a comparative experiment between several existing text entry methods. As a re-
sult, with the keyboard size of 16.5 mm, text entry speed of Flickey was the fastest (non-significant), and it
suggested that Flickey was useful in ultra-small touch screen devices. Furthermore, we found many potential
improvements from the experiment.
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Fig. 1 The prototype of Flickey and other keyboards used in our experiment. a) Flickey,
b) ZoomBoard, ¢) ZShift, and d) Flickey compared with a 10 JPY coin (diam-

eter: 20 mm).
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Fig. 2 Text entry flow on Flickey. a) Initial state, b) Touch-down, c¢) Drag to select a

key row, and d) Touch-up or flick-up/down to enter a character.
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Fig. 3 The smartphone attached in landscape orientation to

the non-dominant hand.
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Fig. 4 The layout of the keyboards used in the experiment.
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Fig. 5 Measurement position of index finger.
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Table 1 The Japanese version of SUS.
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Table 2 Text entry speed (WPM).
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Fig. 6 Text entry speed (WPM).
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Table 3 Error rate (CER).
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small 0.00% (0.00)  0.55% (0.31)  0.00% (0.00) 15.82  .0004
medium  0.64% (1.42) 0.41% (0.64)  0.00% (0.00) 0.64 543
large 0.00% (0.00)  0.29% (0.64)  0.26% (0.36) 0.69 .519
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Table 4 Corrected error rate (Cerr).
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Table 5 Uncorrected error rate (UCerr).

ooooa oooa

ood ZoomBoard ZShift Flickey F 10 D
small 0.00% (0.00)  0.47% (0.27)  0.00% (0.00) 15.61  .0004
medium  0.64% (1.44)  0.39% (0.62)  0.00% (0.00) 0.64 .543

large 0.00% (0.00)  0.26% (0.59)  0.23% (0.32) 0.69  .519

oobooooobooocooboooooooooboOooo
O000O0O0DOFickeyDOOOOOOOODOOOODO
oboooooooooboooobooooo

o0ooooooooooooooooog
440000000000000OCO0OODOOOOO
gooooOopoUoOooOoOoOoOoOoOUOObOUOUOOoOoOLoO
O0000O0OoOoUopoOoUopoopoOooOoCerrtoboO
go0oo0ooOoOoOoQoOopoOoOooDOoUopDUoUoooooo
o0o00oo0ooOooo0ooUoooooOooUooooo
0000000000 O0OO0dp=.9060p < .0500O0O0O
ZoomBoardO large DO OO0 Cerr DOODODOOOOOO
OO0000p=-9520p< .05 0000ODO0ODOOOOO
00000000 Fat Finger 00 (1000000000
00O0000oo0oUoooooooooooooooog

5.2 0000O0O0O0OOOO0OOOOOOOO0OOd0
suUsOooO0ooob0OoO0oooocooooooooge
o0o00oo0oo0oDOoOoOoOooocOooboosusoooon
Oo000000o0ooooooDoO0O0C0O0O0000smalld
mediom 000000000000 O0O0DOCOOOOOO
large 0000000000 O0O0O0O0COCOOO largeOO
00000000000 Tukeys HSDOOOOOOODO



{ERERLE Hh TR

..... ZoomBoard
ZShift
—— Flickey

small medium large small  medium large small  medium large

O 7600 NASA-TLXODOOOOOOOO
Fig. 7 Results of each of the six NASA-TLX dimensions.
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Table 6 Usability of each condition (SUS).
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medium 72.0 (11.4) 69.5 (14.1)  62.0 (10.8) 0.91 427
large 69.5 (17.0) 81.5 (11.8)  54.0 (9.8) 5.44 .021
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Table 7 Workload of each condition (NASA-TLX).
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small 36.4 (24.9) 32,5 (19.7) 37.3 (21.3) 0.07  .937
medium  40.2 (22.1)  34.7 (25.2) 41.9 (19.8) 0.14  .872
large 33.7 (13.7)  27.6 (24.1) 49.0 (21.9) 146 271

O0000000000000000000Flickey DO
00000000000 ZoomBoardd 7.5 WPMO ZShiftO
8.5 WPMO FlickeyO 8.7 WPMIM OO OOOOOOOO
O000000D0C0CO0DOFlIckeyDOODOOOODO
goboobooooooooboooooooooboooo
gooooooboooooboooooooooooooo
goooooobooooooocooooooobooooo
gooooooboooooboooooooooboooo
OOFlickey DOODOO0OO0OO0OO0O0OO0OO0OOOO0ODOCOOODO
gooooooboooooboooooooooboooo
goooooobooooooocooooooooboooo
goooooobooooooboooooooooboooo
gobooooobooooooocoobooooooboOooo
oobooooooocooood

gooo

[1]  Siek, K. A., Rogers, Y. and Connelly, K. H.: Fat Finger
Worries: How Older and Younger Users Physically Inter-
act with PDAs, in Proceedings of the 2005 IFIP TC13
International Conference on Human-Computer Inter-
action, INTERACT’05, pp. 267-280, Berlin, Heidelberg
(2005), Springer-Verlag.

[2]  Oney, S., Harrison, C., Ogan, A. and Wiese, J.: Zoom-
Board: A Diminutive Qwerty Soft Keyboard using It-
erative Zooming for Ultra-small Devices, in Proceedings
of the SIGCHI Conference on Human Factors in Com-
puting Systems, CHI 13, pp. 2799-2802, New York, NY,
USA (2013), ACM.

[3] Leiva, L. A., Sahami, A., Catala, A., Henze, N. and
Schmidt, A.: Text Entry on Tiny QWERTY Soft Key-
boards, in Proceedings of the 33rd Annual ACM Con-
ference on Human Factors in Computing Systems, CHI
’15, pp. 669-678, New York, NY, USA (2015), ACM.

[4] Chen, X. A., Grossman, T. and Fitzmaurice, G.:
Swipeboard: A Text Entry Technique for Ultra-small
Interfaces That Supports Novice to Expert Transitions,
in Proceedings of the 27th Annual ACM Symposium on
User Interface Software and Technology, UIST ’14, pp.
615-620, New York, NY, USA (2014), ACM.



[5]

(6]

(9]

(10]

(1]

(12]

(13]

(17]

(19]

2016
IPSJ Interaction 2016

Hong, J., Heo, S., Isokoski, P. and Lee, G.: SplitBoard: A
Simple Split Soft Keyboard for Wristwatch-sized Touch
Screens, in Proceedings of the 33rd Annual ACM Con-
ference on Human Factors in Computing Systems, CHI
'15, pp. 1233-1236, New York, NY, USA (2015), ACM.
Komninos, A. and Dunlop, M.: Text Input on a Smart
Watch, Pervasive Computing, IEEE, Vol. 13, No. 4, pp.
50-58 (2014).
0o00,000,00000000000000O0000O0
gooo0o0ooO0o0obOOo0oooO,0b0o0oooono 2014,
pp- 317-320, 000000000000 (2014).
MacKenzie, 1. S. and Zhang, S. X.: The Immediate Us-
ability of Graffiti, in Proceedings of the Conference on
Graphics Interface '97, pp. 129-137, Canadian Informa-
tion Processing Society (1997).

Goldberg, D. and Richardson, C.: Touch-typing with a
Stylus, in Proceedings of the INTERACT 93 and CHI
93 Conference on Human Factors in Computing Sys-
tems, INTERACT 93 and CHI ’93, pp. 80-87, New
York, NY, USA (1993), ACM.

Wobbrock, J. O., Myers, B. A. and Kembel, J. A.:
EdgeWrite: A Stylus-based Text Entry Method Designed
for High Accuracy and Stability of Motion, in Proceed-
ings of the 16th Annual ACM Symposium on User In-
terface Software and Technology, UIST 03, pp. 61-70,
New York, NY, USA (2003), ACM.
0o000,000000000000ooooooooo
0oooooOo,02200000000000000000
00000000000000, WISS2014, pp. 145-146,
Ooooooooooo (2014).

Perlin, K.: Quikwriting: Continuous Stylus-based Text
Entry, in Proceedings of the 11th Annual ACM Sympo-
sium on User Interface Software and Technology, UIST
98, pp. 215-216, New York, NY, USA (1998), ACM.
Fukatsu, Y., Shizuki, B. and Tanaka, J.: No-look Flick:
Single-handed and Eyes-free Japanese Text Input System
on Touch Screens of Mobile Devices, in Proceedings of
the 15th International Conference on Human-computer
Interaction with Mobile Devices and Services, Mobile-
HCI 13, pp. 161-170, New York, NY, USA (2013), ACM.
00o0,0000,0000000000D00000
go0o0o0o0oobooOoOooooD,0 230000000
oo oooooooooo,
WISS2015, pp. 145-146, 00 000000000 (2015).
oooo,000,0000,0000,0000,000
0,0000Drag&Flick: 0000000000 OO0OO
goooboOoooboo,0boooobg 2013, pp.
72-79,0 00000000000 (2013).

Roudaut, A., Huot, S. and Lecolinet, E.: TapTap and
MagStick: Improving One-handed Target Acquisition
on Small Touch-screens, in Proceedings of the Working
Conference on Advanced Visual Interfaces, AVI 08, pp.
146-153, New York, NY, USA (2008), ACM.

Vogel, D. and Baudisch, P.: Shift: A Technique for Op-
erating Pen-based Interfaces using Touch, in Proceedings
of the SIGCHI Conference on Human Factors in Com-
puting Systems, CHI ’07, pp. 657666, New York, NY,
USA (2007), ACM.

Findlater, L., Wobbrock, J. O. and Wigdor, D.: Typing
on Flat Glass: Examining Ten-finger Expert Typing Pat-
terns on Touch Surfaces, in Proceedings of the SIGCHI
Conference on Human Factors in Computing Systems,
CHI ’11, pp. 2453-2462, New York, NY, USA (2011),
ACM.

Li, F. C. Y., Guy, R. T., Yatani, K. and Truong, K. N.:

© 2016 Information Processing Society of Japan

[27]

[28]

[29]

161INTO10
2016/3/3

The 1Line Keyboard: A QWERTY Layout in a Single
Line, in Proceedings of the 24th Annual ACM Sympo-
sium on User Interface Software and Technology, UIST
’11, pp. 461-470, New York, NY, USA (2011), ACM.
O0000O00oo0oO0OooOoooooooooooo
0 ATOK for Android, http://wuw. justsystems.com/
jp/products/atok_android/ 2016 0 10 10000.
O000O0OoAISTOODODOOOOODOOO, nttps://
www.dh.aist.go.jp/database/hand/index.html 2016
O101wo00o0.

MacKenzie, 1. S. and Soukoreff, R. W.: Phrase Sets for
Evaluating Text Entry Techniques, in CHI ’03 Extended
Abstracts on Human Factors in Computing Systems,
CHI EA °03, pp. 754-755, New York, NY, USA (2003),
ACM.

Brooke, J.: SUS: A Quick and Dirty Usability Scale, Us-
ability Evaluation in Industry (1996).

Brooke, J.: SUS: A Retrospective, J. Usability Studies,
Vol. 8, No. 2, pp. 2940 (2013).

Hart, S. G. and Staveland, L. E.: Development of NASA-
TLX (Task Load Index): Results of Empirical and Theo-
retical Research, Human mental workload, Vol. 1, No. 3,
pp. 139-183 (1988).

00000, 0000,00000000000000
goobooooooooooooooboobooooooo
0,00000000000 2014,00000€008 pages
(2014).
goobo,bddoboobbooooboboooooo
00,0000, Vol. 29, No. 6, pp. 399408 (1993).

Arif, A. S. and Stuerzlinger, W.: Analysis of Text En-
try Performance Metrics, in Proceedings of the IEEE
Toronto International Conference on Science and Tech-
nology for Humanity, pp. 100-105, IEEE (2009).
Soukoreff, R. W. and MacKenzie, 1. S.: Metrics for Text
Entry Research: An Evaluation of MSD and KSPC,
and a New Unified Error Metric, in Proceedings of the
SIGCHI Conference on Human Factors in Computing
Systems, CHI ’03, pp. 113-120, New York, NY, USA
(2003), ACM.

88





