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Evaluation Method of Physical Interface Aesthetics Based on Computational Aesthetics
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(1.School of Industrial Design, Hubei University of Technology, Wuhan 430068, Ching;
2.School of Art and Design, Wuhan University of Technology, Wuhan 430070, China)

ABSTRACT: The work aims to propose a novel evaluation method combined with the features of computational
aesthetics to solve the problems of style, multidimensional indicators and method application in evaluation of physical
interface aesthetics. By analyzing the current research status and gaps of interface aesthetics evaluation and computational
aesthetics, an evaluation method of physical interface aesthetics based on computational aesthetics was put forward by
Kansei engineering, factor analysis, planar coordinate positioning, aesthetic equation, etc. Differing from prior research,
this method accounted for practical issues of perceptions of interface styles and multidimensional correlation indicatorsin
user aesthetic elements, evaluation indicators, evaluation accuracy, and application validity and broadened the application
of computational aesthetics from digital interfaces to physical interfaces. The interface design of a specific brand of
oscilloscope was used as a case study for an empirical analysis of the novel evaluation method. The empirical results were
validated by eye-tracking experiments, which demonstrated that the proposed method could accurately and effectively
reflect users' aesthetic preferences. The formulated method and derived conclusions provide valuable guidance for the
design and evaluation of physical interface aesthetics and serve as an instrumental reference for computer-aided interface design.
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Fig.1 Aesthetics evaluation method for physical interface
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Tab.1 Results from the factor analysis of twelve aesthetics evaluation indicators

SErF N T EREIRR J[R] MR EAR T E TR I% SRy 25T % %
popived 0.929
1 & 0.881
. !55 %ﬁ 4.225 35.210
PrEER (EM) -1 Ja% 0.888
P e 0.859
[R]—Jgk 0.743
HT 2 RiE2 0.734
2.464 20.536 55.746
HepilE (PM) IR iy J 0.725
ke 0.731
A+ 3 el 0.936
1.842 15.350 71.095
WFE (SM) VESL IR 0.929
AT 4 2K 0.741
1.286 10.717 81.813
R (UM ) BRI 0.721

¥ Kaiser-Meyer-Olkin(KMO)EERHEh 0.792; Bartlett BRAEER 56 1 B 2 E/KF P < 0.000,
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Fig.4 Representation and encoding strategies for the four oscilloscope interface design solutions
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Tab.2 Parameters utilized for two-dimensional coding of interface elementsin four design solutions
- J7% 1 (fiiJs layout: 260mmx90mm ) H% 2 (4R layout: 300mmx70mm )
. X y Wopjec/ MM Hapjec/Mm X y Wobject/ MM Hajec/MM
1 72.0 15.0 35.0 15.0 30.0 25.0 30.0 15.0
2 110.0 18.0 30.0 12.0 62.0 25.0 75.0 15.0
3 252.0 18.0 80.0 20.0 270.0 75.0 60.0 20.0
4 80.0 65.0 10.0 10.0 72.0 60.0 10.0 10.0
5 105.0 65.0 10.0 10.0 96.5 60.0 10.0 10.0
6 130.0 65.0 10.0 10.0 121.0 60.0 10.0 10.0
7 155.0 65.0 10.0 10.0 1455 60.0 10.0 10.0
8 226.0 65.0 10.0 10.0 170.0 60.0 10.0 10.0
9 261.0 65.0 10.0 10.0 72.0 85.0 10.0 10.0
10 80.0 87.0 10.0 10.0 96.5 85.0 10.0 10.0
11 105.0 87.0 10.0 10.0 121.0 85.0 10.0 10.0
12 130.0 87.0 10.0 10.0 145.5 85.0 10.0 10.0
13 155.0 87.0 10.0 10.0 170.0 85.0 10.0 10.0
14 226.0 90.0 15.0 15.0 30.0 60.0 15.0 15.0
15 256.0 95.0 20.0 10.0 30.0 85.0 20.0 10.0
16 316.0 70.0 16.0 25.0 292.0 35.0 16.0 25.0
- J7% 3 (A7) layout: 300mmx60mm ) Jr% 4 (A layout: 300mmx90mm )
e X y Wobjec/MM Hobjec/ MM X y Wopjec/ MM Hapjec/MM
1 30.0 30.0 30.0 15.0 30.0 15.0 40.0 20.0
2 65.0 30.0 75.0 15.0 75.0 15.0 40.0 20.0
3 240.0 30.0 90.0 15.0 180.0 15.0 100.0 20.0
4 65.0 60.0 10.0 10.0 90.0 60.0 10.0 10.0
5 96.0 60.0 10.0 10.0 130.0 60.0 10.0 10.0
6 127.0 60.0 10.0 10.0 170.0 60.0 10.0 10.0
7 158.0 60.0 10.0 10.0 200.0 60.0 10.0 10.0
8 190.0 60.0 10.0 10.0 240.0 60.0 10.0 10.0
9 221.0 60.0 10.0 10.0 280.0 60.0 10.0 10.0
10 65.0 80.0 10.0 10.0 320.0 60.0 10.0 10.0
1 96.0 80.0 10.0 10.0 90.0 95.0 10.0 10.0
12 127.0 80.0 10.0 10.0 130.0 95.0 10.0 10.0
13 158.0 80.0 10.0 10.0 170.0 95.0 10.0 10.0
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Tab.3 Computational aesthetics equation based on the four key aesthetics factors
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Tab.4 Overall aesthetics quality of the four design solutions
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Tab.5 Count of gaze points within each area
of interest (AOI)
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F—4 16171 23.756 39.932 19.954
¥4 16.270 16.042 34.537 32.692
=4 13151 26.804 34.642 25.242
Ul 16.957 22.948 45.421 14.674
¥ 15.637 22.388 23.141
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