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TOPOGRAPHIC MAP BASED SEGMENTATION OF MEDICAL IMAGES 
 

Abdiyeva K.S, 
Docent of the  Samarkand State University named after Sharof Rashidov, 

Shamsiyeva K., 
PhD student at the Scientific Research Institute for the Development of 

Digital Technologies and Artificial Intelligence, 
Olimjonova S. 

A teacher at the  Samarkand branch of TUIT. 
 
Annotatsiya. Bugungi kunda tibbiy ma'lumotlarni avtomatik qayta ishlashga asoslangan 

diagnostika tibbiyotning asosiy yo'nalishlaridan biridir. Xususan, u muayyan kasalliklarni 
aniqlashda ishlatiladigan tibbiy tasvirlarni qayta ishlash, segmentatsiyalash va tahlil qilishda hal 
qiluvchi rol o'ynashda davom etmoqda. MRT, endoskopiya, rentgen va ultratovush tekshiruvlarida 
yuqori energiyaga asoslangan tibbiy tasvirlarni olish yaxshi sifatni ta'minlaydi, ammo yuqori 
energiya miqdorining oshishi insonning muayyan organlariga etib borishi mumkin. Kam energiya 
sarflaydigan tasvir sifatsiz tasvirni keltirib chiqaradi. Bunday sifatsiz tasvirlardan tashxis qo'yish 
qiyin yoki aniqroq bo'lishi mumkin. Hozirgi kunda bunday muammolarni hal qilishda kompyuter 
texnologiyalaridan foydalanilmoqda va ularni qayta ishlash asosida kerakli hududlarni aniqlash, 
dastlabki yordamchi tashxis qo‘yish orqali tezkor tashxis qo‘yilmoqda, eng muhimi, bemorning 
inson a’zolariga yetkaziladigan zarar va og‘riqlar miqdori kamaymoqda. Ushbu referatda 
topografik xarita usuliga asoslangan segmentatsiya ko'rib chiqiladi. Tasvir sifatini oshirish uchun 
CLAHE algoritmi, tasvirni segmentlashda esa topografik xarita usuli qo'llaniladi.  

Kalit so’zlar: tibbiy tasvir, topografik xarita, CLAHE, takomillashtirish.  
 
Abstract. Today, diagnosis based on automatic processing of medical data is one of the 

main areas of medicine. Particularly, it continues to play a crucial role in the processing, 
segmentation, and analysis of medical images used in the identification of certain diseases. 
Obtaining medical images based on high energy in MRT, endoscopy, X-ray, and ultrasound 
examinations provides good quality, but an increase in the amount of high energy can reach 
specific organs of a person. Low-energy imaging generates poor image quality. It might be 
challenging or less accurate to diagnose from such poor-quality images. Nowadays, computer 
technologies are used to solve such problems, and based on their processing, quick diagnoses are 
made with the help of identifying the necessary areas, preliminary auxiliary diagnosis, and most 
importantly, the amount of damage and pain caused to the patient's human organs is reduced. In 
this abstract, the segmentation based on the topographic map method is considered. The CLAHE 
algorithm is used to increase image quality, and the topographic map method is used for image 
segmentation. 

Keywords: medical image, topographic map, CLAHE, enhancement. 
 
Аннотация. Сегодня диагностика на основе автоматической обработки 

медицинских данных является одним из основных направлений медицины. В частности, 
она продолжает играть важнейшую роль в обработке, сегментации и анализе 
медицинских изображений, используемых при идентификации некоторых заболеваний. 
Получение медицинских изображений на основе высокой энергии в МРТ, эндоскопии, 
рентгенографии и ультразвуковых исследованиях обеспечивает хорошее качество, но 
увеличение количества высокой энергии может достигать определенных органов 
человека. Низкоэнергетическая визуализация дает плохое качество изображения. 
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Диагностика по таким некачественным изображениям может быть сложной или менее 
точной. В настоящее время для решения таких задач используются компьютерные 
технологии, и на основе их обработки ставится быстрая диагностика с помощью 
определения необходимых областей, предварительной вспомогательной диагностики, а 
самое главное, уменьшается объем повреждений и боли, причиняемой органам человека 
пациента. В данной аннотации рассматривается сегментация на основе метода 
топографической карты. Для повышения качества изображения используется алгоритм 
CLAHE, а для сегментации изображения используется метод топографической карты.  

Ключевые слова: медицинское изображение, топографическая карта, CLAHE, 
улучшение. 

 
Introduction. Today, several 

approaches are used for the 
segmentation of medical images. Most 
of them may not give the final result but 
are used as part of the algorithm. In 
mammography images, several 
segmentation algorithms [1,2] are used 
to separate tumor areas from the 
general breast area. Traditional 
segmentation methods are divided into 
[3,4] pixels concerning performance 
elements, and [5] types of boundary 
lines and geometric shapes.  Image 
segmentation methods can be classified 
into different classes based on the 
matching and categorization of 
intensity values. The segmentation 
process can consist of parts such as 
thresholding, area scaling, 
segmentation of areas, merging of 
areas, detection of points and lines, and 
active contour lines[6,7]. 

Methods. The following steps are 
required to solve the problem posed in 
the scientific work:   

Step 1: 
Mammography images usually 

have a variety of labels, symbols, and 
writing in the background. We denote 
the mammography image as 𝑃𝑄. The 

image  𝑃𝑄consists of a set of pixels 𝜌 =

{𝜌1, … 𝜌𝑛}. Function 𝑓(∇)removes 
artifacts and labels by enhancing high-

intensity surfaces in a given image 
 𝑃𝑄 and yields a binary image 𝐼𝑘. 

𝐼𝑘 = 𝑃𝑄 ← 𝑓(∇) 

𝐼𝑘image is used to preserve the 
original intensity and  𝐼𝜓 is used to 

obtain a gray image. 
Step 2: 
This algorithm aims to segment 

the pectoral muscle from a 
mammogram or similar medical image. 
In this step, the Prewitt operator was 
used. In this operator, a 3×3 
convolution mask was used to 
determine the gradient(𝜑) for a 2D 
image. 

𝜑 = √𝜑𝑥
2 + 𝜑𝑦

2  

|𝜑| = |𝜑𝑥| + |𝜑𝑦| 

𝜃 = 𝑎𝑟𝑐𝑡𝑎𝑛𝑔
𝜑𝑥

𝜑𝑦
 

The function 𝑓(𝜑)with a 
threshold value  𝐼𝜓 is used to detect 

edges in the image and gives us the 
result  𝐼𝑣. 

𝐼𝑣 = 𝐼𝜓 ← 𝑓(𝜑) 

Unclear boundaries in image 𝐼𝑣 
become clear boundaries as a result of 
the morphological "closing" operation. 

𝐼𝑣 ∙ 𝛺𝜈 = (𝐼𝑣 ⊕ 𝛺𝜈) ⊝ 𝛺𝜈  

𝐼𝑣 ⊕ 𝛺𝜈 = ⋃ 𝐼𝑣𝑏
𝑏∈𝐵
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Here, 𝛺𝜈is an element of 
morphological "closing", ⊕-dilation, 
⊝-erosion. 

The operator 𝑓(𝐼𝑣 ∙ 𝛺𝜈) performs 
a morphological "closing" operation on 
the image 𝐼𝑣and returns us a binary 
image𝐼𝛽. 

𝐼𝛽 = 𝐼𝑣 ← 𝑓(𝐼𝑣 ∙ 𝛺𝜈 ) 

Step 3: 
A topographic map-based 

segmentation algorithm performs 
segmentation based on boundary and 
contour analysis. A topographical map 
of the breast tumor area is obtained by 
applying the function 𝑓(𝜇)to the binary 
image 𝐼𝛽. 

𝐼𝛿 = 𝐼𝛽 ← 𝑓(𝜇) 

Here is 𝑓(𝜇)-shape-shifting 
function, 𝐼𝛿 −resulting image with a 
topographic map. 

Step 4: 
The CLAHE algorithm increases 

the contrast of the input image by 
redistributing the intensity levels of the 
pixels. It works on a grayscale version 

of the input image. CLAHE divides the 
image into small regions called tiles and 
applies histogram equalization to each 
tile, taking into account pixel values 
within a certain range defined by "clip 
limit". This prevents excessive noise. 
After leveling, the tiles are combined to 
create the final enhanced image. 

𝛽 =
𝑀

𝑁
(1 +

𝛼

100
(𝑆𝑚𝑎𝑥 − 1)) 

Here 𝛽 is the limit value (clip 
limit), 𝑀 is the area size, 𝑁 is the gray 
level value (0-256), and 𝛼 is the clip 
limit  factor representing the histogram 
limit addition from 1 to 100 and 𝑆𝑚𝑎𝑥 
represents the maximum permissible 
slope. 

Conclusion.  Methods and 
algorithms of medical image analysis 
play an important role in the detection 
and diagnosis of breast cancer at an 
early stage. The CLAHE algorithm is 
used to increase image quality, and the 
topographic map method is used for 
image segmentation.
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