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Abstract :  AS these days alongside mischances consume wounds additionally have more concerning issue. So for consume wounds skin 

transplantation is better for good treatment. So in  proposed technique an acccuracy of transplantation of skin is reparable in what run is 

estimated.The impact assessment strategy for consume treatment in view of picture handling for quantitative assessment of the treatment 

advance. It can be performed by taking initially an skin transplant image and separated picture utilizing SLIC Super pixel 

algorithm.Then subsequent to getting the SLIC yield gave a dataset for burnt and unburnt pictures for preparing and scaling.Data 

produced by this are sent to SVM for prediction.As an outcome, in our proposed strategy, the normal of every one of the assessment files 

recorded some esteem 

 

IndexTerms - Skinburn,Skin Graft,SLIC,SVM 

________________________________________________________________________________________________________ 

 

I. INTRODUCTION 

 In widespread burns(approximate 30% or more of total skin area)loss of important skin function such as protection from external stimuli 

such as infectious diseases and water retention in the body is serious and natural healing cannot be expected, treatment is done by skin 

transplantation. There are three kinds of skin transplantation methods, sheet graft, patch graft, mesh graft. There are differences depending 

on facilities and circumstances, but when the injured part is wide range, mesh graft is often done to reduce the amount of healthy skin to 

collect. In the case of transplantation, spreading of transplanted skin affects success or failure of treatment, and evaluation of course is 

important.  However, when evaluating transplanted  skin expansion previously,it was limited only to describe a subjective expression of a 

doctor .It was not possible to quantitatively judge the effect of treatment and the smoothness of the course of treatment, so there were no 

effective indices for comparing treatments. If it is possible to represent the spread of transplanted skin in the area of interest with the area of 

time course,it is considered to be useful for evaluating therapeutic effects and new therapies.Therefore, this study aim to quantitatively 

evaluate treatment based on image processing. 

To perform evaluation method of burn analysis SLIC algorithm and SVM methods were used.SLIC superpixels give a helpful crude from 

which to register nearby images highlights.SLIC algorithm catch repetition in the picture and importantly decrease the complexness of 

resultant image processing work. SLIC algorithm is demonstrated progressively valuable for application such as depth estimation,image 

segmentation etc. By using SLIC superpixels good quality of image segmentation will be obtained.Another piece of task is utilizing 

SVM(Support Vector Machine).It is a machine learning strategy utilizing for grouping data based on color similarity and proximity of an 

image.In this venture LIBSVM is used as a coordinated programming for help vector arrangement. 

 

II. LITERATURE SURVEY 

 “Evaluation method of burn therapy effect by skin transplant based on image processing” this make an impact assessment technique for 

burn treatment in light of picture handling for quantitative assessment of the treatment advance. Here the author initially changed over the 

color space of the picture from RGB color space to L*a*b* color space and separated picture utilizing SLIC algorithm and seperate a 

transplanted skin and burned skin utilizing SVM. Subsequently the normal of every one of the assessment files recorded an estimation of at 

least 85%[1]. 

“Normalized cuts algorithm are also widely in computer vision”. It is one of the graph based algorithm.Here creator advise a novel 

approach for taking care of the sensory activity gathering issue in vision. As opposed to concentrating on neighborhood highlights and their 

textures in the picture information, this approaches goes for separating the worldwide impression of an image.Creator regard image 

segmentation as a chart dividing issue and propose a novel worldwide measure, the normalized cut, for fragmenting the diagram. Utilizing 

this strategy there will be under segmentation error will be their. The normalized cut basis measurements both  the collective fluctuation 

betwixt the distinctive assembling and in improver the collective likeness privileged the unit.By this segmentation speed will take more time 

to segment. [2]. 

“Superpixel Lattices”is an Unsupervised over-division of a picture into superpixels is a typical preprocessing venture for picture parsing 

algorithms. In a perfect world, each pixel inside each superpixel locale will have a place with a similar genuine protest. Existing algorithms 

create superpixels that relinquish numerous helpful properties of the consistent topology of the first pixels: for instance, the nth super pixel 

has no predictable position or association with its neighbors and proposed a novel calculation that make super pixels that are compelled to fit 

in with a matrix (a normal superpixel cross section). In spite of this additional topological requirement, this algorithm is similar as far as 

speed and precision to elective division approaches.But using this segmentation speed is unpredictable and also accuracy also not expected 

quickly[3]. 

Turbopixels are fast superpixels using a hydraulic flow based algorithm for computation compact over-segmentation of a film called 

superpixels. In one part, it produces segments and in other part it restricted from reducing the reduction limit by considering nearby image 

limits.The straight-line multi-adjacent quality of the film's dimension is quick and connectable to the megapixel, with estimates that have 

more superpixel density in minutes and suggest high-level subjective performances on some complex illustrations. The Berkeley Database is 

used quantitatively with various oversegmentation calculations, showing that it does not underestimate the others and calculations that are 
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still incorrectly present in this algorithm and do not require a reduction requirement when they are significantly accelerating over the N-

cuts[6]. 

 “Quick Shift(QS) and kernel method for mode seeking”.This  demonstrate that the intricacy of the as of late presented medoid-shift 

algorithm in bunching N focuses is O (N2), with a little steady, if the hidden separation is Euclidean. This variety medoid-shift extensively 

speedier than mean shift oppositely to what already accepted. At that point author misuse kernel method to broaden both mean  shift and the 

enhanced medoid-shift to an extensive group of separations, with unpredictability limited by the successful rank of the subsequent bit 

network, and with unequivocal regularization imperatives. At long last, they demonstrate that, under specific conditions, medoid-shift 

neglects to bunch information guides having a place toward a similar mode, bringing about finished discontinuity. Author propose solutions 

for this issue, by presenting a novel, straightforward and greatly productive grouping algorithm, called quick shift, that expressly exchanges 

under-and over-discontinuity. Like medoid shift, speedy move works in non-Euclidean spaces in a clear way.likewise demonstrate that the 

quickened medoid shift can be utilized to introduce mean move for expanded efficiency and showed calculations to grouping information on 

manifolds, picture division, and the programmed disclosure of visual classifications.[5] 

“Fast and flexible algorithmic rule for computation of watersheds in digital gray-scale images” has been introduced. An audit of 

watersheds and attendant movement is prototypical then real strategies to decide watersheds are talked about. The algorithmic rule depends 

on the procedure in which the behavior modification of the water in the image is productively reenacted utilizing of line of pixel.  The 

algorithm is accounted for to be quicker than some other watershed calculation. Uses of this calculation as to image division are exhibited for 

magnetic resonance  (MR) symbolism and for advanced height models[7]. 

 “A study on image classification approaches and techniques”. Question Classification is a critical assignment inside the tract of PC 

vision. Picture arrangement alludes to the naming of pictures into one of assorted predefined classes. Grouping integrate picture sensors, 

picture preprocessing, question discovery, protest division, include extraction and question order. Numerous grouping systems have been 

created for picture characterization. In this review different grouping strategies are viewed as Artificial Neural Network(ANN), Support 

Vector Machine(SVM) andFuzzy Classification.Some informations are collected from wikipedia[9]. 

 “SLIC Superpixel” PC vision applications have come to trust more and more on superpixels. With an extremity score to grasp the reward 

and downsides of extant plan of action,and experimentally look at five best in class super-pixel algorithm for their susceptibility to cling to 

picture limits, speed, memory proficiency, and their effect on division execution. At that point author instant another superpixel calculation, 

basic straight iterative grouping (SLIC), which align a k-implies bunching mode to agreement with productively create super-pixels. 

Regardless of its directness, SLIC is fast when comparing with past techniques. In the interim, it is quicker and more memory proficient, 

compound segmentation execution[10]. 

 

III. SKIN GRAFT 

Skin joining(grafting) is a standout amongst the most ordinarily utilized strategies of the plastic and reconstructive surgeon.The skin is 

the body's biggest organ and serves numerous physiological functions.Damage to this organ can prompt high rates of grimness and mortality 

from diseases and the fiery response. In the last century,techniques of skin uniting have advanced from generally straightforward 

experimentation techniques for skin exchange to the differed surgical techniques,skin substitutes, and physiological comprehension of wound 

mending utilized today. 

A skin vessel involves using the body's healthy zone (called a parent site) and an open scar. When skin consolidation is derived from the 

Contributor site, it is completely separated from the blood supply. In its new position, including the open wound, the first unification is 

caused by the dispersal of supplementation from the injury bed. Supplemental dispersal keeps skin stays vital for 3-5 days.During this period, 

blood vessels grow to develop from the injury bed into the graft. Grafting is not ready to get through supplemental dispersion after time 

alone, vascular system becomes the essential means of supplementing shape and graft. 

At the beginning of the month following the procedure, skin consolidation appears to be very red and rare  reversible and distinctive skin. 

Make sure the patient is severely injured for a few months, but the skin grafted area is almost always normal. 

3.1 Types of skin graft 

1.Sheet graft 

 Sheet graft is a method of transplanting the collected skin without processing. 

2.Patch graft  

 Patch graft is a method of cutting the collected skin finely and transplanting. 

3.Mesh graft 

 Mesh graft is a method of processing and transplanting the collected skin into mesh shape.Mesh graft is useful because using this 

method spreading of skin will spread most fastly when compare to other,so mesh graft method for skin transplanting.Mesh grafting can be 

done with a device called meshing device fig 3 and the mesh shaped skin is represented as in fig 4 

 

                                          
                     Fig.1 Thickness graft by electric dermatome                                        Fig.2 Thickness donor site 

                                                                                                                                                                                           
Fig.3 Meshing device and graft                                                              Fig.4 Meshed graft        
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IV. SKIN BURN 

 Accidents often occur in the modern world. Numerous problems were created by this. Some of the problems are grave and lifetime. 

Among some accidents fire accidents are most serious and often mortal deadly ends because treatment cannot be done on time or treatment 

may not be addressable at that emplacement. If medical facilities are available, but doctors or medical assistants need to evaluate the injury 

before any treatment is provided. There is little need to say that the proper treatment of burn injury can go far beyond the successful 

evaluation. The first treatment depends on burn intensity and depth. Burn units in rural areas, have been restricted by the size of their capital. 

Inflammation, infrared, ultraviolet and radio-active isotope images are impractical. It is also known that it does not have very precise levels. 

Many projects have adventures to sort burn images using color schemes.Compare them with references to burn scarring photos and deciding 

on the first treatment. The results of the burning experts in the medical center are the misuse of the first treatment.When a person meets Skin 

layers suffer from a burn accident. The doctors must initially regulate the level of burns by probing and treating what layer and organs are 

stricken. Numerous burn injuries in India are social justification such as bomb destructive, dowrydeath, honorable fatality etc. Many 

researches significantly contributes to the treatment of burn patients.The targeted automatic injury analyzer is useful to find in which locality 

the medical treatment is not addressable. So digital camera is developed to find burn patient images and analyzes the developed software 

image. Using this outcome how much risk of harm can be figuring  along with the depth of the harmed tissue can be specified. Nowadays 

empirical research on skin burns has decreased.Research scholars at the University of Seville University of Biomedical Engineering study a 

study of the powerfulness of tele-medicine for plastic surgical utilize and reasoned burning images by compressing communication through 

communication media by capturing digital images for tele-diagnosis, by capturing digital communications.   

 

4.1.1 Categorization of Burn images 

The largest part of human body is skin and is predominantly battered in burning occurrence. Approximately 15% of adult adult physical 

property is estimated. Skin is composed of Vitamin D and  basic functions are protection, sensitivity, and warmth. Epidermis and dermis are 

the main component of skin.Epidermis is a thin region of the skin outside, but the skin is thick inward with the conjunctive tissue composed 

of elastic fibers. After identifying the skin burning icon,consider which portion of the skin needs the treatment from specialist. This is a 

pivotal region of the activity.This trigger venture is already mentioned in the classification of burning scarred images using the color 

properties of Burn Films. Depending on the color and color intensity,skin burning can be divided into three categories 

 

4.1.1.1 Superficial Burn 

Surface burning is an harm for the skin epidermal layer usually cures in five  to seven days. The most democratic kind of surface burning 

is the sunlight. 

 
Fig.5 Illustration of superficial burn. 

  

4.1.1.2 Partial Thickness Burn 

Damage to partial thickness extends to the skin layer. By this result, the severity of partially inflammatory trusts on how much  the skin is 

harmed, and in this classification burns ordinarily departure the skin. 

 

 
Fig.6 Illustration of partial thickness burn 

 

4.1.1.3 Full Thickness Burn 

The entire thick burn ruin epidermis skin(dermis) and skin skin(subcutaneous) layers, there is no sense experience. This burns involve 

skin grafts. 

 
Fig.7 Illustration of full thickness burns 
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V. IMPLEMENTATION AND DESCRIPTION 

 

 
Fig.8 Block diagram for skin transplantation using slic algorithm and svm 

 

5.1 Input image 
An picture is a two dimensional capacity f(x,y){here x&y are plane coordinates}.The plentifulness of picture anytime say f is called 

intensity of the image.Each picture is made out of limited components and each limited components is known as a pixel.The size of the 

information picture is 188x268x3. 

5.2 Converted to CIELAB color space 

For preprocessing the image must maintain its color without changing in its brightness and other property,so CIELAB convertion has 

done.Where , L* triggers delicacy(lightness) and a*and b* are the chromaticity organizes. 

5.3SLIC 

SLIC is an algorithmic rule that plays out a nearby bunching of pixels in five-dimensional space characterized by Lab color property of 

CIELAB shading space and x,y pixel coordinates.SLIC is easy to actualize and effectively connected and the main parameter mold the 

coveted amount of superpixels. It creates superpixels in light of color similarity and proximity in the picture plane. This is finished in five 

dimensional[labxy] space,where [lab] is the pixel color vector in CIELAB shading space,which is generally reasoned as sensory activity 

homogeneous for little color separations, and xy is the pixel position. Then most extreme conceivable separation is between two hues in the 

CIELAB space is restricted, the spatial separation in the x,y plane relies upon the picture estimate. It isn't conceivable to just utilize the 

Euclidean separation in this five dimensional space without alter the attribute distances. Behalf of the request to group pixels in this five 

dimensional space,hence present another separation measure that regards super-pixel size. Exploitation it, and authorize color similarity and 

in addition pixel proximity in this five dimensional space.SLIC is easy to utilize and translate. By nonremittal, the main factor of the 

algorithmic rule is k, the wanted figure of around rise to estimated superpixels. For shading pictures in the CIELAB color space,the bunching 

methodology starts with an instatement step where k introductory group focuses Ci=[li ai bi xi yi]
T
 are inspected on a normal framework 

separated S pixels apart. To deliver generally similarly measured superpixels,the lattice interim is S=sqrt(N/k). The focuses are affected to 

source areas relating to the most minimal angle perspective in a 3x3 neighborhood. 

Every pixel in the picture is related with the closest bunch focus whose inquiry region covers this pixels.After every one of the pixels are 

related with the closest group center, a new focus is registered as the normal labxy vector of the considerable number of pixels having a place 

with the cluster.We at that point iteratively rehash(repeat) the way toward partner pixels with the closest bunch center.Each pixel is related 

with the closest group focus whose pursuit locale covers its location.This is the way to accelerating our algorithm since constraining the span 

of the hunt district fundamentally diminishes the quantity of separation counts, and results in a huge rate reward over ordinary k-implies 

grouping where every pixel necessary be contrasted and all group centers. 

Algorithm 

1.Determine the clusters centers Ck=[lk,ak,bk,xk,yk]
T 

by sampling pixels at regular grid steps S. 

2.Disquiet cluster centers in an nxn neighborhood, to a worst gradient point. 

3.Reiterate for all cluster centrist Ck . 

4.Assign the high-grade co-ordinated pixels from a 2Sx2S square neighborhood approximately at the cluster center according to the distance 

measure. 

5.Recompute the new clusters centers. 

6.Assign again .iterate until the centers become stable. 

5.4 SVM 

The Support Vector Machine is a hypothetically prevalent machine learning system with awesome outcomes in grouping of high 

dimensional dataset and has been discovered compitative with the best machine learning algorithms.SVMs have regularly been found to give 

better arrangement comes about that other generally utilized example acknowledgment techniques.  

 
                                                                          Fig.9 An essential idea behind svm 
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Support Vector Machine are based on the thought of quality level that mark quality boundaries.A quality level is only that separates 

betwixt an grouping of items having class membership.An illustration is demonstrated as follows, in fig 5.3(a,b).Here a question have a place 

either with class green or red.The dealing with line characterize a limit on the precise side of which all articles are green and the left of which 

every one of the articles are red.Categorization errands in view of attracting seperating lines to recognize objects of various class enrollment 

is known as hyperplane classifiers.SVM is more appropriate to deal with such tasks.Any protest declining to the privilege is 

labelled(classified).Above fig 5.2 exhibit the primal content buttocks SVM. Presently by the above scenario can see the first object(left-

handed part of the diagram)is adjusted commute an agreement of scientific capacity famed as kernel. The routine of reworking the items 

famed as mapping(transformation). It is important that in this new setting the mapped object(right part of the diagram) is specifically 

detachable and therefore rather of building the complex curve(left diagram) it could should just to find a perfect time that can seperate the 

green and red articles. 

 

                                               
                            a.                                                                     b. 

                                                       Fig.10 Linear classifiers 

 

Support Vector Machine is a algorithm which can be commute for sorting or relapse(regression) problems.It commute a scheme called 

the bit trap to remodel your collection and afterward in view of these change it finds a discretionary limit between the conceivable 

output.Then for transplantation of copy pictures it is best since it is the most powerful and precise calculation among the other 

characterization algorithm. It is a hypothetically propelled philosophy with awesome outcomes in characterization of high dimensional 

datasets and has been discovered focused with the best machine learning algorithms.SVMs have frequently been found to give better order 

comes about that other broadly utilized example acknowledgment methods,such as the most extreme probability and neural system 

classifiers. 

 

 
           Fig.11 Flow of skin transplantation method 

 

To get started initially an image is obtained by skin transplantation based on mesh graft method. Image is converted into color space but 

it cannot display because it is an inbuilt function in the SLIC superpixel algorithm. Divide the image using SLIC superpixels.Create an data 

set from SLIC output as burnt,unburnt and testbase image.Perform feature extraction followed by scaling.Train the burnt and unburnt data 

using SVM and perform its prediction.Same prediction is done for testbased scaled values.Accuracy is obtained by comparing burnt unburnt 

and testbase data. 

 

VI. RESULT ANALYSIS 

Following fig 6.1 is taken as the input image for implementation. This is an digital image of size 188x268x3. The image is an skin burnt 

image for which mesh grafting transplantation method has applied. 

 
                                                                                     Fig.12 Input image 
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As the input image is taken and then applied SLIC algorithm to it. But to perform SLIC algorithm the input image must converted into 

CIELAB color space as CIELAB color space is an inbuilt function of SLIC the output of CIELAB is cant see, after CIELAB conversion the 

image is segmented based on SLIC and is shown in below fig 13 

 

 
Fig.13  SLIC image 

 

    
         Fig.14 Burnt part Image                                  Fig.15 Unburnt part Images 

The clustered image obtained from SLIC is fragmented manually at specific places.It can be observed the pixel values at burnt(fig 14) 

and unburnt(fig 15) places of the image could be differentiated visually.Hence two different kinds of images are obtained which are fed for 

training the SVM 

                                       
                                                   Fig.16(a)     Fig.16(b) 

 
Fig.17 Creation of data 

The stored values in files have a format has  

 <label> <Feature index:values1> <Feature index:values2…...> 

 The values range from 0 to 255, but for SVM this is large, so values must be in range of 0 to 1 or -1 to 1.Better mapping to data is 

from scale the feature values between 0 and 1.These values need to be scaled for use by SVM to reduce the range errors. Hence the stored 

vales file is fed to the SVM scaling function to obtained scaled values in a file. 
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Fig.18 Accuracy of data 

  

In above picture obj refers the optimal objective value of the SVM, rho refers to the decision function, and nSV & nBSV refers to 

unbounded and bounded vectors.  

After training and testing data successfully accuracy is calculated as  

accuracy=      [Corrected Predicted data 

             Total testing data]                       x    100% 

. 

CONCLUSION AND FUTURESCOPE 

The problem of manual examination of transplanted skin images involving human errors was addressed in the project.The examination 

was performed by first clustering the transplanted skin images and segmented images.The training was performed based on the classification 

of burnt and unburnt parts of the whole image to a SVM. Then, the predicted classification was made on the whole image by SVM,obtaining 

a classification of recovered/unburnt skin as 92.35% for test image. 

The work can be extended further involving automatic computer based fragmentation of the clustered image,and also more sophisticated 

AI algorithms. And it can also be used in other medical disorder techniques like diagnosing nerve related problems, brain tumor and in some 

other fields.  
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