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ABSTRACT 

Foot ulcers will remain a major issue for patients who are diabetic. As things stand now, doctors 

and nurses determine the status of such wounds visually through inspection of the wound site 

and the general area around it as well as the progress of healing. Such issues could easily be 

handled if a better and cheaper alternative was available that would allow the patients to 

undertake the dressings of the wound easily, as this would in turn facilitate faster healing of 

the wound, reduce travelling costs and lower healthcare costs. This paper explains the creation 

of a new system of the detection and diagnosis of wound scaring which is the system based 

entirely on algorithms.In this paper, the proposed novel wound image analysis system 

implemented solely on the system. Firstly, wound image should be present in the system. After 

that,the system should perform wound segmentation by applying the accelerated mean-shift 

algorithm. Specifically, the outline of the foot is determined based on skin colour, and the 

wound boundary is found using a simple connected region detection method. Within the wound 

boundary, the healing status is next assessed based on red–green–blue color evaluation model. 

The processing algorithm of Mean Shift Algorithm & K-mean Algorithm both are Accurate & 

well suited for the available hardware & computational resource that can be provided by the 

candidate through image capture & image processing. 

Key words: Mean Shift algorithm, RGB color evaluation, image processing, image 

segmentation 

1.INTRODUCTION 

For every individual with type 2 diabetes, 

foot ulcers plays a significant health issue 

which is affecting 5–6 million individuals 

in the US . Foot ulcers are painful and very 

slow to heal. According to the published 

statistics, diabetes-related wounds are the 

primary cause of non traumatic lower limb 

amputations with approximately 71,000 

people.Moreover, the cost of treating 

diabetic foot ulcers is almost at $15,000 per 

year per individual. So, overall diabetes 

healthcare cost was estimated around $245 

billion in 2012 and is expected to increase 

in the next coming years . There are several 

issues with current practices for treating 

diabetic foot ulcers. First, patients must go 

to their wound clinic on a regular basis 

where they will check their wounds 

checked by their clinicians. This need for 

frequent clinical evaluation is not only 

inconvenient and time consuming for 

patients and clinicians, but also represents a 

significant health care cost because patients 

may require special transportation, e.g., 

ambulances. Second, a clinician’s wound 

treatment process is based on visual 

examination. So, he/she describes the 

wound only by its physical dimensions and 

the color of its tissues, which providing 

important indications of the wound type 

and. the stage of healing . Because the 
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visual assessment does not produce 

objective measurements and quantifiable 

parameters of the healing status  and 

tracking a wound’s healing process across 

consecutive visits is a difficult task for both 

doctors and patients. 

2.LITERATURE REVIEW 

The diabetes foot ulcer Scheme is classified 

into following technique:  

• Wound Image Analysis System 

Overview. 

• Mean-Shift-Based-Segmentation 

Algorithm.  

• Wound Boundary Determination 

and Analysis 

The Wound Image Analysis System 

processes wound images by first resizing 

the high-resolution image (3264 × 2448 

pixels) to a smaller size (816 × 612 pixels) 

to balance image clarity and processing 

speed [1]. The initial step involves detecting 

the outline of the foot in the image by 

grouping pixels with similar colors. The 

largest connected component resembling a 

preset skin color, considering both light and 

dark tones in CIE LAB color space, is 

identified as the foot [2]. A binary image is 

then created, marking the foot as “white” 
and the rest as “black.” The wound 

boundary is determined by locating the 

largest “black” area within the foot’s 

“white” region. For wounds at the foot 

boundary, additional processing is needed 

due to the open foot outline. Once the 

wound boundary is identified, the system 

evaluates wound healing by categorizing 

pixels into granulation, slough, and necrosis 

tissue types using the efficient K-means 

clustering algorithm [3]. The resulting data, 

including wound area size and tissue 

details, is stored alongside the images. 

Additionally, the mean-shift algorithm is 

used for segmentation due to its ability to 

identify clusters in the image based on pixel 

color and position, offering better accuracy 

and suitability for parallel processing [4]. 

Based on screen resolution, skin color 

feature and foot outline detection [5]. The 

Largest connected component detection is 

first performed on the segmented image, 

using the fast largest connected component 

detection method introduced in including 

two passes [6]. 

3.SYSTEM DESIGN 

The Block Diagram is as shown below    

The system comprises multiple 

components working together to enable 

accurate wound assessment for diabetic 

patients. An external device equipped with 

a high-resolution camera captures detailed 

wound images, ensuring clarity and 

precision. 

 

                  Fig 1 Block Diagram 

The system comprises multiple 

components working together to enable 

accurate wound assessment for diabetic 

patients [7]. An external device equipped 

with a high-resolution camera captures 



 

 

 

Volume 13 Issue 12 Dec 2024                                    ISSN 2456 – 5083                                Page 245 

 

detailed wound images, ensuring clarity and 

precision. The Android smartphone serves 

as the central hub for handling image 

capture and processing tasks. It is equipped 

with a high-resolution camera, a powerful 

CPU, and GPU to efficiently process 

complex image analysis tasks [8]. An image 

capture app installed on the smartphone 

facilitates the process, allowing users to 

capture wound images seamlessly. 

The captured images undergo initial 

processing in the Image Pre-processing 

Module, which converts JPEG images to 

bitmap format for further analysis [9]. The 

module also performs down-sampling to 

reduce image size and applies smoothing 

techniques to remove noise, ensuring the 

images are optimized for subsequent 

processing stages. Together, these 

components provide a comprehensive 

framework for efficient wound monitoring 

and assessment [10]. 

The system employs advanced image 

processing techniques to analyze wound 

characteristics effectively. Image 

segmentation is performed using the Mean 

Shift algorithm, which divides the image 

into regions based on color and texture 

similarities. To identify the wound area, the 

system applies edge detection and color 

segmentation techniques, accurately 

outlining the wound's boundary. Within the 

detected boundary, color segmentation is 

further utilized to analyze the wound by 

comparing its color to that of normal skin. 

This comparison enables the calculation of 

the wound area, providing critical insights 

into its condition. 

The processed results are stored securely in 

a database for future reference, enabling 

tracking of the wound's progression over 

time. Additionally, a notification system 

ensures that the analysis results are 

promptly shared with healthcare providers 

via email and SMS while displaying first 

aid instructions directly on the smartphone 

for immediate action. This integrated 

approach, as represented in the block 

diagram, illustrates how each component 

interacts seamlessly to deliver an efficient 

and user-friendly wound assessment 

system. 

To create a robust wound assessment 

system tailored for diabetic patients, the 

process begins with selecting or designing 

a device capable of high-quality image 

capture, such as a smartphone or an external 

camera attachment for an Android device. 

This device works in tandem with a 

custom-developed or integrated app that 

facilitates capturing images, converting file 

formats, and interfacing seamlessly with 

image processing modules. 

 
       Fig 2 Design flow 

 

The image processing module includes 

advanced algorithms for image 

preprocessing, segmentation, and analysis. 

Specifically, a mean search algorithm is 

implemented to segment the image based 

on color and texture similarities, while an 

edge detection algorithm identifies the 
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wound's boundaries. Using color 

segmentation techniques, the system 

analyzes the wound area by comparing its 

color to normal skin tones, providing vital 

insights into wound condition. 

A secure database is developed to store 

wound images, analysis results, and patient 

information, ensuring data privacy and 

accessibility for healthcare providers. To 

validate the system, testing is conducted 

with actual users, including diabetic 

patients and healthcare professionals, to 

gather feedback on usability and 

functionality. This iterative approach 

ensures the development of an efficient, 

user-friendly wound assessment tool. By 

leveraging Android smartphones' versatility 

and computational capabilities, this 

methodology aims to deliver a flexible and 

effective solution for monitoring and 

managing wounds in diabetic patients. 

 

4.RESULTS 

This assessment evaluates the wound's size, 

type, and healing stage by examining 

dimensions, tissue composition, drainage 

type and amount, and the condition of the 

edges and surrounding skin. It identifies 

signs of infection, such as odor, pain, and 

discharge, and considers factors like 

erythema, edema, or systemic symptoms. 

Pain levels are documented, and healing 

progress is tracked against previous 

assessments, noting any barriers to 

recovery, such as comorbidities. 

  

 
 

        Fig 3-Input segmented image    

 

  
          Fig 4-Ouput segmented image    

    

This assessment evaluates the wound's size, 

type, and healing stage by examining 

dimensions, tissue composition, drainage 

type. For instance, a pressure ulcer 

measuring 5x3x0.5 cm with 70% 

granulation, moderate seropurulent 

exudate, and rolled edges with slight 

maceration indicates partial healing but 

may require intervention due to infection 

signs. 

 

5. CONCLUSION 

The image segmentation can be 

determining the outline of foot ulcer and 

accurate wound area   are detected. The 

processing algorithms are both accurate and 

well suited for the available hardware and 

computational resources that time Patient 

for image capture and image processing 

provided. 

For     real-time wound analysis the design is 

highly efficient and accurate algorithm for 

this process. So future plan is to apply 

machine learning methods is to train the 

wound analysis system based on clinical 
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input and there by achieve better boundary 

determination results with less restrictive 

assumptions. Furthermore, plan is to 

compute a healing score to be assigned to 

each wound image to support trend analysis 

of a wound’s healing status. 
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