SHONAN INSTITUTE OF
TECHNOLOGY JOURNAL
Vol. 56, No. 1, 2022

T 7 ATF v (BT DR & ORI O B AR ARAT
faf]

Relationship Analysis Between Visual Evaluation and Optical Properties in Textures
Kei MATSUOKA

Abstract:

In recent years, the texture used for interior materials such as products and buildings are required to
have high grade quality. However, the methodology does not exist for the texture design, and it depends on
trial and error at present.

In this paper, the application method of the knowledge to the design was examined, while visual sense
evaluation factor of the texture and optical characteristic concerning them were clarified. First, as a result
of visual evaluation experimental analysis carried out for various textures, it was shown that depth sense
greatly contributed to high grade quality of textures, and that high depth sense evaluation was remarkable
in red colored textures. Next, as a result of optical characteristic experiment carried out for the
above-mentioned red system texture, it was shown that spectral reflectance difference in the angle near the
regular reflection light contributed to the depth sense. In addition, it was also proven that the difference in
each maximum spectral reflectance of vertical angle and incident light direction for the sample was also
concerned in the depth sense evaluation, and it was indicated that the dynamic change of the observation
angle raised the depth sense. From these results, it was shown that the effective spectral reflectance was
manipulated to improve the quality of the texture.
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Table 1 Evaluation Samples
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Table 2 Visual Evaluation Items

Sample# |Specifications

S1]Metal Pattern Film-Coated Plastic

S2JWood Grain Pattern Fim-Coated Plastic

S3]Metal Pattern Film-Coated Plastic

S4fMetal Pattern Film-Coated Plastic

S5fWood Grain Pattern Film-Coated Plastic

S6§Wood Grain Pattern Film-Coated Plastic

S7IMetal with Hairline

S8JWood Grain Pattern Film-Coated Plastic

S9IWood Grain Pattern Film-Coated Plastic

S10JPiano Black Film-Coated Plastic

S11JWood with a Wood Grain

S12JWood Grain Pattern Fim-Coated Plastic

Warm <Cold
Bright <Dark
Sharp ©<Blunt

Deep ©Shallow
Dignified <Undignified
Evaluation Items |Unique <Ordinary
Elegant <Rough
Modern  ©Retro

Feminine ©Masculine
Authentic ©Fake
Handmade <Machine-Made

S13]Metal Pattern Film-Coated Plastic

S14]Metal Pattern Film-Coated Plastic

Comprehensive |High-grade <Low-grade
Evaluation Items [Preferable <Inferior

S15]Metal Pattern Film-Coated Plastic

S16]Wood with a Wood Grain

S17]Metal with Hairline
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Table 3 Results of Factor Analysis

Table 4 Results of Multiple Regression Analysis
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Table 5 Specification and Depth Evaluation of
Wood Grain Samples

o Clear Layer |Depth Rating
Sample |Specifications
Yes/No (Average)
a Decorative Film Resin  [Yes 3.62
b Decorative Film Resin  [Yes 3.29
c Decorative Film Resin  [Yes 3.35
d Decorative Film Resin  |No 3.29
e Wood No 3.53
f Decorative Film Resin  [Yes 3.65
g Wood Yes 3.59
h Decorative Film Resin  |Yes 3.26
Semi-Shade
$ e Hilight
Shade

Figure 1 Measurement Angle in Spectral
Reflectance Measurement
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Figure 2 Spectral Reflectivity (Highlights) of Sample f

Table 6 Correlation and Multiple Regression

Sense of Depth R Value | 0.809

Hmax-Hmin

Correlation Analysis Result
(Results of Single Regression
Analysis)

R*Value | 0.654

Sense of Depth R Value | 0.598

Ssmax-Smax

R?Value | 0.357

Objective Variable
>Depth Perception
Description Variable 1
>Hmax-Hmin
Description Variable 2
>SSmax-Smax

R Value | 0.898

R?Value | 0.807

Multiple Regression Analysis
Adjusted

72
R? value 0.729
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