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Abstract

Color plays a vital role in design, such as emphasizing messages and improving visibility,
and color selection interfaces are primarily used to choose these colors. However, the color
selected on the interface may appear different from the color actually applied to the canvas.
One possible cause of this discrepancy is an optical illusion caused by the interface itself. For
example, if the background color of the interface differs from that of the canvas, the same color
may be perceived differently. When an optical illusion results in a color different from what
the user intended, it contradicts their intuition and increases the effort required for corrections.
Therefore, a color selection interface that accounts for optical illusions is essential for enabling
color selection that aligns with user intent.

This research aims to realize a color selection interface that considers these optical illusions.
Specifically, we investigated the factors that cause optical illusions in color selection interfaces
and aimed to improve them.

First, we conducted an investigation focusing on the brightness contrast phenomenon, where
the apparent brightness of a color changes depending on the surrounding brightness. In
the experiment, participants performed a color matching task where the target color and the
surrounding color of the selection area were different, and the resulting errors were analyzed.
The results revealed that under conditions with low-surrounding brightness, participants selected
a darker color because the selection appeared brighter. Conversely, under conditions with
high-surrounding brightness, they selected a lighter color because the selection appeared darker.
This confirmed the occurrence of brightness contrast in color selection, suggesting that colors
surrounding the selection area can hinder accurate color choice.

Next, we conducted another color matching experiment to investigate how the display size of
the selected color and the hue of the surrounding colors affect color selection. Regarding the
hue of surrounding colors, although the groups categorized as yellow and green showed the
smallest average errors, no significant characteristics were found. On the other hand, regarding

display size, it became clear that as the area became smaller than the target, the error increased.



This suggests that palettes with small color tiles may cause a discrepancy in how users perceive
colors. These results indicate that both the surrounding colors and the display area are key
factors causing optical illusions in color selection interfaces.

Based on these findings, we implemented a color selection interface that accounts for
optical illusions on PowerPoint. Specifically, by making the background of the interface itself
transparent, users can hover color tiles directly over the canvas to check the color’s appearance
without being influenced by the interface’s surrounding colors. Additionally, the color tiles
are displayed larger to prevent the interference caused by small surface areas. To verify the
effectiveness of the proposed method, we conducted a color matching task under conditions
with varying surrounding and background colors. The results showed that the palette using the
proposed method had a higher accuracy rate and required fewer selection attempts compared
to palettes where optical illusions occur, suggesting its utility in achieving user-intended color
selection. In particular, it proved more accurate when users wanted to fill objects on a specific
background color.

Through these experiments and analyses, it was demonstrated that color selection interfaces
can cause optical illusions due to their design, necessitating careful consideration of display
color and area. Furthermore, it is expected that interfaces designed with optical illusions in
mind will enable accurate color selection with less effort for corrections. Improving optical
illusions in color selection interfaces is expected to reduce user workload through intended color

representation and encourage further exploration of color choices.
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