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The level of competition has reached the limits in cellular phone market and the cellular phone manufacture
companies started to focus their solution in user interface. Design issues with controllability led the development
and renovation of such products to the use of the touch-screen phone. Depending upon the readability, technical
advances, portability and controllability, user satisfaction of touch-screen phones could vary significantly. In this
research, the controllability was dealt in regard to various grip postures, in order to improve menu layout which
fits for using the thumbs of both hands and a thumbs of single hand. Regression models are found to the suggest
the location of buttons on the screen by redesigning the menu layout, it is expected to improve both
controllability and satisfaction of the user. This result can be applicable not only to mobile phone design, but
also to the design of various hand-held devices using a touch screen.
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Figure 1. Research Process
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Figure 2. Level of Experiment
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Table 1. Correlation Analysis for Hand Length and Index
Finger Length

Hand Length [Index Finger Length

Pearson c.orrelatlon 1.00 0.64
Hand coefficient
Length |  p-value(%¥Z) 0.00
N 2856.00 2853.00
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Table 2. The result of ANOVA of each factors

Source df SS F Value | Pr > F
RD 2.00 14334.82 30.28 0.00
RDxPercentile 2.00 806.40 1.70 0.19
CD 3.00 21554.08 79.03 0.00
CDxPercentile 3.00 312.75 1.15 0.34
RDxCD 6.00 14134.18 43.57 0.00
Percentile 1.00 3326.43 2.19 0.18

Note) RD : Row Distance, CD : Column Distance.
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Figure 3. Level of Experiment
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Table 3. The regression model of control discomfort
Grip R-Sq .
posture (adj) Response Surface Method Regression
Right 0714 DC = 147-29.9(RD) - 3.6(CD)+2.76(RD)’ - 1.46(CD)2+26.8(RD)(CD) - 3.82(RD)*(CD)
hand ‘ +4.43(RD)(CD)’ - 0.590(RD)2(CD)
Left 0708 DC = 116 - 24.1(RD) - 8.9(CD)+3.48(RD)’ - 0.44(CD)2+25.2(RD)(CD) - 3.08(RD)*(CD)
hand : +3.57(RD)(CD)’ - 0.459(RD)*(CD)
Both 0.706 DC = 165 - 62.5(RD)+29.0(CD)+7.44(RD)*+4.16(CD)’ - 3.01(RD)(CD) - 0.189(RD)*(CD)
hand : - 0.63(RD)(CD)*+0.005(RD)2(CD)*

Note) DC : Discomfort Score, RD : Row Distance, CD : Column Distance.
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Table 4. Post-hoc test depending on using frequency

Functions Using frequency Group Functions Using frequency Group
message 8.67 1 TV 3.93 5
alarms 7.80 2 memo 3.87 5
phones 7.80 2 lock 3.73 5
manner mode 7.73 2 music 3.47 6
album 6.13 3 additional functions 3.40 7
dial 5.93 3 dictionary 3.33 7
camera 5.67 4 widget 2.47 7
wall-paper 5.33 4 video service 2.13 7
scheduler 427 4 Internet 1.87 7
settings 4.07 4 bluetooth 1.27 8
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