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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.
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2. Literature Review

2.1 Memory elicitation
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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

oA A8 0.,

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

919 FEH 7lssel UE AAA 7 AFE
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Table 4. ANOVA result of gesture extraction

Source DF Sum of Mean F-value | Pr>F
squares square
Model 10 | 19036 19.04 329 |<.0001"
Error 99 573.50 5.79
Corrected
Total 109 | 763.86

**: Significant at =0.05

Table 5. SNK grouping by subjective performance rating
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Table 6. Preference of gestures related to back page and

forward page
Finger . Standard
type Function Gesture Mean | 4o viation
Pre;/i(;us —— 4.74 0.45
Single pag
finger N
ext - 4.74 0.45
page
Previous = 437 1.07
page « @ - :
Double
finger N
ext o—s 437 1.07
page
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A | B 7.400 Next page =& T zol7t gl
A B C 7.100 Minimize window
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 i ) i B} ) . . .
C 3.900 Capture the screen Gesture 4 (.4 .Q W
DF 5 7 2 2
4.2 Extraction of potential gesture Sum of 43.868 45.467 10.561 13.614
squares
- - _ Mean square 8.774 6.495 5.281 6.807
Sketch map 7135 2H82}e] 28 AZNT ¥ £74% F: ? 7.428 4.955 4.515 4.864
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Table 8. ANOVA results of extracted gestures:

Table 9. ANOVA results for performance time

Scroll up and Scroll down S - y
um O can
Classification Single finger Double finger Source DF squares square Falue | Pr>F
Functi Scroll Scroll Scroll Scroll Finger type 1 | 1588.104 | 1588.104 | 13.319 | 0.0053"
unction up down up down p
: Gesture type 1 892.269 | 892.269 | 33.749 | 0.0003
+ [ ] + 4 0 .
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 | 56047 | 34105 | 5921 | 7.605
squares
Meansquare | 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 o 8
*: Signi = =3
: Significant at =0.10 53 o0
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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)

Y
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(Unit: sec)

N
o
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Similar

Different
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Figure 3. Means of performance time on gesture types

Table 10. ANOVA results for human error rate

Source DF Sum of Mean Fvalue | Pr>F
squares square
Finger type 1 18225 | 18225 | 17.220 |0.0025™

Gesture type | 1 9.025 9.025 | 12.078 | 0.0070"

Fingertype | 7.205 7225

**: Significant at a=0.05
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Interaction Line Plot for Error
Effect: Finger * Type
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gg 4] -@- Different ||
=
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Single Double

Finger type

Figure 4. Frequency of human error by finger types

5. Conclusion and Discussion
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