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1 Introduction

The Segment Maxima Gamut Boundary Descriptor (SMGBD) method is a ro-
bust technique used to describe the color gamut boundary of an image in the
CIELAB color space. This paper details the process of creating both single-view
and multiple-view visualizations of the Gamut Boundary Descriptor (GBD) sur-
face, providing comprehensive insights into the structure of the color gamut.

2 CIELAB Color Space Conversion

The SMGBD method begins with converting the image from the RGB color
space to the CIELAB color space, which is designed to be perceptually uniform.
The conversion process is as follows:

1. Convert the RGB values to XYZ tristimulus values.

2. Convert XYZ values to CIELAB using the equations:
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3 Gamut Boundary Descriptor (GBD) Calcula-
tion

The Gamut Boundary Descriptor (GBD) is calculated by identifying the convex

hull of the color points in the CIELAB space. The convex hull represents the

smallest convex set that encloses all the color points, effectively defining the
boundary of the color gamut.

3.1 Convex Hull Calculation

The convex hull of the CIELAB color points is computed using the following
steps:
1. Extract the L*, a*, and b* values from the CIELAB image data.
2. Form a 2D array P by stacking the a*, b*, and L* values as:
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3. Calculate the convex hull of the points P using algorithms such as Quick-
hull.

4 Single-View Visualization of the GBD Surface

To visualize the GBD surface, a single view is created, focusing on one specific
angle to highlight the structure of the color gamut.

4.1 3D Plotting of the GBD Surface
The 3D GBD surface is plotted using the following steps:

1. For each triangle (simplex) in the convex hull, the corresponding L*, a*,

and b* values are used to define the vertices of the triangle.

2. The RGB color corresponding to each LAB value is calculated by convert-
ing the LAB data back to RGB.

3. The triangles are plotted using the RGB colors, creating a 3D surface that
represents the gamut boundary.

4.2 Single Viewing Angle

The following viewing angle is used to present the GBD surface in a clear and
informative way:

e Elevation = 20°, Azimuth = —135°



5 Multiple-View Visualization of the GBD Sur-
face

In addition to the single view, multiple views of the GBD surface are generated
to offer a more comprehensive understanding of the color gamut’s structure.

5.1 3D Plotting of the GBD Surface for Multiple Views

Similar to the single-view plotting, the 3D surface is constructed by triangulating
the convex hull of the LAB data and coloring the surface using the corresponding
RGB values. However, in this case, multiple perspectives are provided.

5.2 Multiple Viewing Angles

To visualize the GBD surface from different perspectives, the following view
angles (elevation and azimuth) are used:

e View 1: Elevation = 20°, Azimuth = —135°
e View 2: Elevation = 30°, Azimuth = 45°

e View 3: Elevation = 60°, Azimuth = —45°
e View 4: Elevation = 90°, Azimuth = 90°

These views provide a thorough examination of the GBD surface, allowing
for the analysis of the gamut boundary’s shape and extent.
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