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Abstract

In a virtual environment, a 3D workspace and 3D interaction are possible, but most virtual reality applications use a 2D
color picker. This paper implements a 3D color picker based on 3D color space in a virtual environment, and compares
color selection performance with the existing 2D color picker. The 3D color picker is intuitive by using the 3D color space
as it is, and it can position the 3D pointer at a specific point in the color space using a controller, which is a virtual
reality device, so a user can select a color in one step. On the other hand, the 2D color picker has the advantage of being
familiar with existing users who work with colors in a computer environment, but has a disadvantage that requires several
steps of user interaction since it has to set color properties through 2D interfaces. Based on user experiments, we confirmed
the usefulness of a 3D color picker in addition to a 2D color picker in a virtual environment, and it was possible to

perform natural 3D work in a virtual environment using the 3D color picker.
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Figure 2: RGB color model.
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Figure 3: HSV color model.
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Figure 4: Color picker in Windows Paint program.
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Figure 5: Color picker in Unity 3D[20].
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Figure 7: Color picker in CavePainting[21].
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Figure 9: 2D RGB color picker.
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Table 1: Color difference according to the size of the error
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Error 0.14 0.16 0.18 0.20

Color change
with increasing
hue angle

Color change
with increasing
saturation

Color change
with increasing
value
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Figure 18: Average color error of all participants when

using four color pickers with time limitation.
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Table 2: Color difference according to the size of the error
0.40~0.70.

Reference
color

Error 0.40 0.50 0.60 0.70

Color change
with increasing
hue angle

Color change
with increasing
saturation

Color change
with increasing
value
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