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Abstract
Texture analysis refers to the description of areas in an image with their texture content. Texture analysis
attempts to determine visual qualities described in terms such as rough, smooth, silky, or uneven as a
function of spatial variations in pixel intensity. This article shows how to identify different colors in
angiolipoma tissue by analyzing the color space L * a * b *. Texture analysis can be useful when objects
are identi�ed more closely by their texture in an image than by intensity, and traditional thresholding
techniques can not be used effectively.

1. Introduction
Hematoxylin and eosin staining (abbreviated as H&E staining or HE staining) is one of the major tissue
stains used in histology [1–3]. In addition to routine H&E staining, other speci�c histochemical stains are
often requested to con�rm suspicious structures or �ndings on H&E stained slides [4]. Hematoxylin and
eosin staining [5] principally stains thenuclei of cells blue or dark-purple [6],[7],[8]. Angiolipoma usually
appears as multiple and painful subcutaneous nodules. The peak is between the second and third
decade of life. They often affect the upper limbs (approximately two-thirds of the forearm) [9–12]. A
variety of clinical methods have been used to diagnose angiolipoma tissue [13–14], and this article, the
amount of color distribution in this particular tissue, shows that this algorithm can show the amount of
color distribution in each image stained with HE.

2. Materials And Methods
1. First, we read the angiolipoma tissue images entered in the software.

2. We display three main colors in the image: background color, purple, and magenta. The color space L *
a * b * (also known as CIELAB or CIE L * a * b *) minimizes these visual differences. The color space L * a
* b * is derived from the values   of tristimulus CIE XYZ. The space L * a * b * consists of a layer of
luminosity "L *" or a layer of light, the color layer "a *" which indicates the placement of the color along
the red-green axis, and the colored layer "b *" which indicates the placement of the color in the extension
is composed. The approach is to select a small sample area for each color and calculate the average
color of each sample area in the space 'a * b *'. We use these color markers to classify each pixel.

3. Classify Each Pixel Using the Nearest Neighbor Rule.

4. Display Results of Nearest Neighbor Classi�cation.

One of the statistical methods for examining texture that considers the spatial relationship of pixels is the
gray surface event matrix (GLCM), also known as the gray surface spatial dependence matrix. GLCM
functions determine the texture of an image by calculating the number of times a pair of pixels of a
certain value occurs in a given spatial relationship in an image, generate a GLCM, and then extract
statistical metrics from this matrix.



Page 3/5

After creating GLCM, several statistics can be extracted from them using the graycoprops function. This
statistic provides information about the texture of an image. The table below shows the statistics.

3. Conclusions
Tissue analysis is used in a variety of applications including remote sensing, automated inspection and
medical image processing. Tissue analysis can be used to �nd tissue boundaries, which is called tissue
segmentation. We isolated and detected three images of angiolipoma tissue stained with HE using the L *
a * b * color space algorithm, purple and magenta colors present in a part of the tissue. This algorithm
weaves and separates color areas with high accuracy and quality for all HE stain images.
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Image Sources
Image sources are available in the Supplementary Files section.

Figures

Figure 1
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A) Images of angiolipoma tissue with HE stained, B) Small sample area for each HE color in the texture,
C, D) Detection and separation of spots stained with purple and magenta

Figure 2

Chart correlation as a function of offset for three angiolipoma tissue images
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