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Abstract

Background Color coding utilizing color contrast has a direct impact on the effectiveness of
visual ability to perceive difference and inconsistency. The components of perception and cognition
can be used to generate information structure and hierarchy, and to create meaning ultimately. The
purpose of this study is to derive formative characteristics of striped patterns applicable to color
coding and to propose a design guideline for color-pattern combinations to maximize the meaning
of color codes suitable for hierarchical information design.

Methods We conducted a pair of experiments to measure the level of visual stress and
symbolic effects according to changes in formative elements of striped patterns in terms of spatial
frequency and stripe length in order to derive an appropriate range of two elements for color coding
schemes.

Results The results showed that the level of visual stress seems to be acceptable within the
range of the stripe length of 10deg or less of the viewing angle and the spatial frequency of 1.1 cpd
or less. When combined with colors, symbolic effects of "danger, caution, boundary, restriction,
arousal, information, location, identification, guidance, contamination, aversion and isolation"
appeared strong in orange and magenta colors specifically with black stripe patterns. In addition,
the symbolic effect of "protection and cleanness" was highest in the blue and green colors with the
solid pattern and lowest with the black stripes.

Conclusions  Based on the experimental results, this study proposed the ranges of formative
elements of striped patterns applicable to visual information design in mobile clinic modules
in terms of pattern width and stripe length. The results also derived color-pattern combination
strategies for a color coding guide for hierarchical information designs and proposed an example of
color-pattern design as information design practices to stand for negative pressure districts.
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Figure 2 Relationship between Viewing Angle and Distance, Cycle per Degree(cpd)
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Figure 3 Stripe Pattern Experiment Stimulus with Varying Spatial Frequency and Stripe Length
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Table 1 Effects of Stimulus Presentation Sequence on Visual Stress Responses

=2 81 "Ba 82 e (1, 28) p
General discomfort 4.65 5.39 2.01 0.167
Fatigue 4.02 5.19 4.98 0.034
Headache 2.03 3.99 29.65 0.000
Eye strain 4.57 5.46 2.82 0.104
Difficulty focusing 2.96 4,98 16.09 0.000
Increased salivation 1.55 2.87 22.62 0.000
Sweating 1.43 2.38 17.56 0.000
Nausea 1.87 3.87 22.49 0.000
Difficulty concentrating 2.85 4.55 10.97 0.003
Fullness of head 2.71 4.73 19.35 0.000
Blurred vision 2.04 4.71 33.63 0.000
Dizziness(eyes open) 3.06 4.23 5.58 0.025
Dizziness(eyes closed) 1.95 3.86 17.03 0.000
Vertigo 3.14 4.42 412 0.052
Stomach awareness 1.39 3.00 27.33 0.000
Burping 1.16 191 43.93 0.000

4.1, 1. AE2I0| I THEIQ| ¥k Z7|(spatial frequency)2l Y3t

Visual stressell tigt ¥HE527]9] 3k Figure 5¢] UEtH it Avtd B3 =2 92, o283 37]9]
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HlE 2|2 2 gEH s BE _lno]oﬂ/q ‘5% 753 & o]A O R visual stress(AHHE] BHT F9
I2)5 fdcts 222 Uewd, 1.1cpd olH9 RHEF7]oM = ‘A7 shaA 518 7Hedt &
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