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ABSTRACT

Objective: The purpose of this study is to compare the characteristics of single and double finger gestures related on the
web browser and to extract the appropriate finger gestures. Background: As electronic equipment emphasizes miniaturization
for improving portability various interfaces are being developed as input devices. Electronic devices are made smaller, the
gesture recognition technology using the touch-based interface is favored for easy editing. In addition, user focus primarily
on the simplicity of intuitive interfaces which propels further research of gesture based interfaces. In particular, the fingers
in these intuitive interfaces are simple and fast which are users friendly. Recently, the single and double finger gestures are
becoming more popular so more applications for these gestures are being developed. However, systems and software that
employ such finger gesture lack consistency in addition to having unclear standard and guideline development. Method: In
order to learn the application of these gestures, we performed the sketch map method which happens to be a method for
memory elicitation. In addition, we used the MIMA(Meaning in Mediated Action) method to evaluate gesture interface.
Results: This study created appropriate gestures for intuitive judgment. We conducted a usability test which consisted of
single and double finger gestures. The results showed that double finger gestures had less performance time faster than
single finger gestures. Single finger gestures are a wide satisfaction difference between similar type and difference type.
That is, single finger gestures can judge intuitively in a similar type but it is difficult to associate functions in difference type.
Conclusion: This study was found that double finger gesture was effective to associate functions for web navigations.
Especially, this double finger gesture could be effective on associating complex forms such as curve shaped gestures.
Application: This study aimed to facilitate the design products which utilized finger and hand gestures.

Keywords: Finger gesture, Web browsers, MIMA

1. Introduction (Mobile Computing) 7l tht 4&@. ] %
otk olel @ wukel AHY B7
& 7z 94y A el dig ?i?li ~0] o]FolA ¢

AFE 2 BHY 7 2Fshe) Folidol gl uet T 91t} (Sugimoto and Takahashi, 1996; Fukumoto and
ol& WEAIZ)7] §ot 7o d3to R Y AT Uk Tonomura, 1997; Tsukada and Yasumura, 2002).
Al W= 3 Qlek 3 HAFE S vEo] PDASE dEES A2} 717180] 2FstE A 9= X9 EAA 27
ARgo] FASHAl S7FskaAl Aol Algbell el whx] 9F 5 F43ty ARE o] st mEel= shAZE Q7] wiael
I olFstaA WMEHAE AT F e Butd HFE AMEE IEHo]A WA E3lE E3l ols FEstazt

Corresponding Author: Eui S. Jung. Department of Industrial Management Engineering, Korea University, Seoul, 136-701.
Mobile: +82-10-8746-3391, E-mail: ejung@korea.ac.kr
Copyright@2012 by Ergonomics Society of Korea(pISSN:1229-1684 eISSN:2093-8462). All right reserved.

(€This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http:/creativecommons.org/licenses/by-nc/3.0/), which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. http:/www.esk.orkr



630 Jaekyu Park - Youngjae Lim - Eui S. Jung

J Ergon Soc Korea

k= AET7) tEshA o] FolA o gtk Es] BA A39
9 £ A 71RES) nheasl 22 R 2 9l
FA7F BQskA] EA el whEt BlA] A3 AdellA &4
A 4= HYo] 7hest AAA Q1A 7ol TSI
(Jung and Kwon, 1999). AFgx7} 58 AX®] ka1 4]
Al AFg-o] 7Fsst A4 QlE o] A (Intuitive Interface)
of dist Tilo]l HAF S7HE WA o]2fsh A X E o] &3t
A 2~2]2 QlE| o]~ (Natural Interface) & 7§kl ojsk
AF7F tpeFstA o]FoiA gkt (Park et al., 2005; Nam
et al., 2008). 53] R & (Search) ¥} Wy 1+ ol
(Navigation)©] Hl¥lgt ) He}-9Ajo= 7 g8do=

Qe gde] AFgEo] a1 9l

H HA 23¥E 7 M] |22 7]zo] A} st
WAl &71RE o] &gt A7) wol ARSE L Q). o]elgh
71 Al AR A Ho|AE V|REo R dto Ab
S AFEE)el Fhdsta whEn, ISE & g Qe
Adog Qs 1AM A SoiE 2 HH(Kim and i,
2006). B3t 7]E] skl fEuE 128kd A HA

(Single touch) AF A o8] ]Jgs FAlol AXsh=
HE] B X (Multi touch) 23 #o] S35HA, HX= 2
k-0 Qlgo] o ErfEeA T &S o] &3t AlAA
2 FoEEA A SR 3}‘3} SHA|TE o] gt =7}

ole) g
2 ol g7 ALA glol A AxH Fe amE
o me} 7 Apyo] FH3pn], 1 /1E B
5 41 BeppAst ol BE ARES Aok AnE
oA oleld Aol nE EL5] AsHE
Sol thal 240] §olsig slojo} gtk o] F 9
A QEjsol 2t AbgALe] ARG Q3] oo
B e V)5S A AXAZ AT 2ol F
webd] B Qe 9 vekeA 4 olgHe J15Ee
APe & L1 L L AXAE FEsa s,
b et AlxA e v B 9 RS AE Aga
Hae 247ke) A2 1ke] Aol olnag Sl

2,

N —(o
e oor 2 4 2

o 1A

i)

I

2. Literature Review

2.1 Memory elicitation
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2.2 Assessment of interface

ol

AE|Flo]~E Hrlet] gt AbF e w=9e vhekst
Al A= Uk ol gt F7F 7ol oA Q1Zke] 7]
o &9 titE mdsE A AEE Frle] dgiEAd
714 = 37 MIMA (Meaning in Mediated Action) 7|
Moo= o= oW mAo] 54 A3 ofgfelA zk= o]
= yetal= HT Wiolth 53] Bourges—Waldegg @b
Scrivener (2000) = #8402 T}k AHgAl ke ol
o7 MIMA 71"& AHE-3to] Web AIARE AEATC R
A 2 589 HrKsIglek o]l SHelA AlAA g} 2ol
1 71%0] MEskA ¢ QIE]Fo] o) QlojA] theksl ARE-
AF Akl thgk Asfol 8-S F7ksk] 98 MIMA 71
= A&ato] 4 BebeA 7le e s gotstaat st
Ak 53], o]2d MIMA 712 AXA QlEjs|o|x AAE
gt Grtel| &gEo] ghom 1 Aol Fjlxo] gtk
(Park et al., 2005; Nam et al., 2008). MIMA 2] =2 &7
T W 7 24, vARIE 47HA] SR A E o Sk

Observation W

Design

I Evaluation 1
_J .

Analysis

s

Figure 1. Process of MIMA
(adapted by Bourges-Waldegg and Scrivener)
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3. Method
3.1 Investigation of using function
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Table 1. Basic functions provided by web browsers

No Function
1 Previous page
2 Next page
3 Home page
4 Reftresh the current webpage
5 New window
6 Stop
7 Maximize window
8 Minimize window
9 Close window
10 Parent directory
11 Duplicate window
12 Open link in a new window
13 Zoom in
14 Zoom out
15 Copy
16 Remove the selected items and copy them to the
Clipboard
17 Insert the contents of the Clipboard
18 Add the current page to your favorites
19 View source code
20 Scroll up
21 Scroll down
22 Next Tab
23 Previous Tab

24 New Tab
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3.2 Investigation of gesture
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3.3 Usability test
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Table 2. Scenarios of usability test

Type Scenarios

Click news tab =» Go to bottom using scroll down
=> Identify 'magazine' text at right area =» Go to
Similar | top on the page using scroll up = Go to Next page
type => Go to bottom using scroll down =» Go to Next
page = Move to down using scroll down and
identify 'notice' at left area = Go to previous page

Click sports tab =» Go to bottom using scroll down
=> Go to top on the page using Scroll up =» Select
'world baseball' among news contents and identify
the main news =» Go to previous page = Refresh
=> Go to Next page = Close window

Different
type

Bold and underlined fonts mean gesture used in this test.

4. Results

4.1 Extraction of the priority for required functions
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Table 3. Extracted functions based on priority
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No Function
1 Previous page
2 Next page
3 Home page
4 Reftresh the current webpage
5 New window
6 Maximize window
7 Minimize window
8 Close window
9 Scroll up
10 Scroll down
11 Capture the screen
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Table 4. ANOVA result of gesture extraction

Source DF Sum of Mean F-value | Pr>F
squares square

Model 10 190.36 19.04 329 [<.0001”

Error 99 573.50 5.79

Corrected

Total 109 763.86

**: Significant at a=0.05
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Table 6. Preference of gestures related to back page and

forward page
Finger . Standard
type Function Gesture Mean deviation
Pre;/i(;us e 4.74 0.45
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A|B|C 7.100 Maximize window Table 7. ANOVA results of extracted gesture
A B C 6.400 Scroll down (Refresh and Close Window)
A B C 6.300 Scroll up Classification Single finger Double finger
A B C 5.600 Refresh the current webpage Refresh Refresh
Function | the current Close the current Close
A B C 5.100 Home page Window Window
webpage webpage
B C 4.600 New window - X § - - - - -
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4.2 Extraction of potential gesture
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Mean square 8.774 6.495 5.281 6.807
F-value 7.428 4.955 4515 4.864
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**: Significant at a=0.05
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Table 8. ANOVA results of extracted gestures:
Scroll up and Scroll down

Table 9. ANOVA results for performance time

Sum of Mean

Classification Single finger Double finger Source DF squares square Fvalue | Pr>F
Functi Scroll Scroll Scroll Scroll Finger type 1 | 1588.104 | 1588.104 | 13.319 | 0.0053"
unction up down up down
— Gesturetype | 1 | 892.269 | 892269 | 33.749 | 0.0003"
+ ] +4 (X ] .
Gesture Finger type
o - KL BaS X Gesture type 1 91.567 91.567 3.160 | 0.1092
DF 1 1 1 1 **: Significant at a=0.05
Sumof | 96047 | 34105 | 5921 7.605
squares
Mean square | 26947 | 34.105 | 5921 7.605 Efoas P ot forTme
F-value 18.543 27.189 3.159 4.155 100 Error l?ars: ?1 Standard Devialtion(s)
P-value | <0001 | <0001" | 0.0840" | 0.0489"
**: Significant at a=0.05 2 8
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S %
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Figure 2. Means of performance time on finger types

Interaction Bar Plot for Time
Effect: Type
Error Bars: ?1 Standard Deviation(s)
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Figure 3. Means of performance time on gesture types

Table 10. ANOVA results for human error rate

Sum of Mean
squares square

Source DF Fvalue | Pr>F

Finger type 1 18.225 18225 | 17.220 | 0.0025™

Gesture type | 1 9.025 9.025 | 12.078 | 0.0070"

Fingertype | 7.225 7.225

X Gesture type 25.752 | 0.0007

**: Significant at a=0.05
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Interaction Line Plot for Error
Effect: Finger * Type
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Figure 4. Frequency of human error by finger types

5. Conclusion and Discussion
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