AREA DETERMINATION OF DIABETIC FOOT ULCER IMAGES USING A CASCADED TWO-STAGE SVM BASED CLASSIFICATION
Alternative title:
Diabetic foot ulcer detection using supervised learning.
Aim:

The mainstay of the project is to determine the wound boundary on a foot ulcer image.
Introduction:

Doctors base their wound assessment primarily on visual examination and manual measurements performed either directly on the wounds or on high resolution wound images. However, such an ad hoc assessment approach does not establish a comprehensive clinical benchmark. A reliable wound assessment can only be achieved by regularly performing accurate measurements of the wound area, analyzing its colors and the relative sizes of different wound tissues, including proliferation, infected area, slough or necrosis. Due to the lack of consistency, even with the assistance of tools such as PUSH (Pressure Ulcer Scale for Healing), an objective assessment of wound healing rate cannot be ensured. Hence, PC/laptop-based evaluation of foot ulcers using computer vision and image processing techniques represents an improved approach to accurate chronic wound assessment. Automatic detection of foot ulcer size and tissue composition is especially useful for both clinicians and diabetic patients to monitor the wound healing status and for more effective wound care.
Existing scheme: 
Active contour models and level set based methods were commonly applied to directly measure the wound areas semi-automatically. However, these approaches all suffer from problems such as dependence on the initial contour setting, sensitivity to illumination conditions and instability when dealing with the poorly defined wound boundaries or false edges. In our previous work in foot ulcer segmentation, the mean shift segmentation method and a combined region and boundary algorithm were utilized to find the foot outline, and then three different algorithmic paths were selected based on the wound location, either (i) on the sole, (ii) on the edge of the foot or (iii) on the toe, to determine the foot ulcer area. However, these methods suffered from performance limitations when dealing with foot ulcer images with complicated skin textures, such as surgical sutures or other interfering structures very near the wound area.
Proposed scheme:
                     Recognition scheme based on machine learning was applied to wound tissue classification and indirect wound area determination (by grouping all the regions classified as one type of wound tissue). Generally, these approaches consist of following three key steps: Step 1: image segmentation; Step 2: feature extraction within each segment; and Step 3: classifier training on a large number of features from either the wound or non-wound segments.
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MODULES:
· Preprocessing
· Wound area calculation
· Classification 
Preprocessing:
Input image is converted in to lab color space.K-means is one of the simplest unsupervised learning algorithms that solve the well known clustering problem. The procedure follows a simple and easy way to classify a given data set through a certain number of clusters (assume k clusters) fixed a priori. The main idea is to define k centroids, one for each cluster. These centroids should be placed in a cunning way because of different location causes different result.

Wound area calculation:
Clustering algorithm applied input is taken, convert them into Binary                                                        image, and perform morphological operation  and then segment the skin lesion parts and it can be highlighted. After determining  the tumor region ,calculate the occupied area based on number of pixels in that region.

Classification :

Texture-related features are calculated. We used linear classifiers to identify wound stage(benign or malignant).
System Requirements:

SOFTWARE REQUIREMENTS:  MATLAB 7.6.0 (R2008a)





HARDWARE REQUIREMENTS:
 PC, Pentium 4 processor, 1 GB RAM, 
 CPU 3.06 GHz  
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