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Abstract

Background  People tend to associate colors with certain words by visualizing images related to those
words. Such color associations vary depending on the meaning of the word and the individual’s personal
experiences. By collecting these associations, it is possible to derive a distribution of colors linked to specific
words. While previous studies on word—color associations have primarily focused on single representative
colors or color as a unified concept, this study aims to explore how associations are distributed and
clustered across the three dimensions of color: hue, saturation, and value (HSV).

Methods We selected five words related to everyday physical activity:(running, climbing, stretching,
football, and health). Then, we conducted an online survey, and collected responses from a total of 118
participants. For each word, participants selected a color by adjusting sliders for hue, saturation, and
value, and the collected hex code data was converted and analyzed in the HSV color space. Based on this,
the distribution patterns for each color component were identified. These results were then applied to
revised brand advertisement mockups related to each word, and a follow-up survey comparing preferences
was conducted to evaluate the effectiveness of the applied colors.

Results Most of the words did not converge to asingle fixed color, but instead exhibited a wide
range of distribution across hue, saturation, and value. Some words showed clear clustering in hue, while
others revealed clustering patterns in saturation or value rather than hue. In the validation phase, images
using the revised colors were preferred over the original ones, showing a significant difference in three out
of the five word categories.

Conclusions  This study confirms that the colors associated with words can exhibit different distribution
patterns across hue (H), saturation (S), and value (V), and that meaningful clustering can occur not only
in hue but also in saturation and value. These findings suggest the potential to refine color representation
methods and to provide a more persuasive and objective basis for color recommendation. Furthermore,
the results indicate the possibility of building a language—color association system based on large-scale
data, which may be applied in various design fields such as visual communication and branding.
Keywords Color Association, Language-color Relationship, HSV Color Space, Color Distribution,
Color Preference
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Figure 3 a. Treemap, b. Hue, c. Saturation, d. Value for the term ‘Running’
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Figure 4 a. Treemap, b. Hue, c. Saturation, d. Value for the term ‘Climbing’
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Figure 5 a. Treemap, b. Hue, c. Saturation, d. Value for the term ‘Stretching’
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Figure 7 a. Treemap, b. Hue, c. Saturation, d. Value for the term ‘Health’
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Table 1 Images used in the comparison survey
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Table 3 Comparison test result (N=53)
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