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Abstract: In this paper, the objective is to propose a set of novel 

features for the classification of different burn depths by using an 

image mining approach. Both colour and texture features were 

studied on skin burn dataset comprising skin burn images 

categorized into three burn depths by the burn specialist. The 

performance of the proposed feature set was evaluated using 

linear SVM on 10-fold cross validation method. The empirical 

results showed that the six proposed novel features, when used 

together with the common image features, was the best set of 

features that was able to classify most of the burn depths in terms 

of accuracy, precision and recall measures with the values of 

96.8750%, 96.9697% and 96.6667% respectively. Automated 

classification of skin burn depths is essential because the initial 

burn treatment provided to patients are usually based on the first 

evaluation of the skin burn injuries by determining the burn 

depths. However, the burn specialist may not always be available 

at the accident site. In conclusion, the features extracted that 

represent the burn characteristics specifically in terms of colour 

and texture were able to effectively characterise the depth of burns 

in accordance to burn depth classification. 
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I. INTRODUCTION 

Burn accident is quite a common occurrence. It can occur 

to anyone, anywhere and at any time without any prior 

notification. Burns involving human skin can present serious 

issues if proper medical treatment is not given earlier on. It 

will lead to other complications or in more severe cases, it can 

be fatal.  

Human skin is made up of three layers as shown in Figure 1, 

which are: (i) the epidermis, the outermost layer of the skin, 

(ii) the dermis, laying underneath the epidermis and can be 

divided into two sub-layers, which are the papillary  
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layer (superficial) and reticular layer (deep) and (iii) 

subcutaneous layer, which is the inner layer comprises of fat  

and connective tissues [1]. Generally, burns are classified 

into: (i) Superficial burn, which involves only the epidermis, 

(ii) Partial thickness burn, which is further divided into (a) 

Superficial partial thickness burn, which involves the entire 

epidermis and the upper layer of the dermis (papillary layer) 

and (b) Deep partial thickness burn, which affects the entire 

epidermis and most of the dermis and (iii) Full thickness burn, 

in which all the layers of the skin are destroyed and may 

extend into muscle and bone [2]. 

Patients with burn injuries often consult doctors for treatment. 

The severity is determined by the depth of the burn, which is 

diagnosed by clinical visual examination. Occasionally the 

depth of the burn cannot be easily defined through visual 

examination, as there could be mixed depth appearance. Even 

an experienced burn specialist can sometime make mistakes 

on their evaluation of skin burn depths and hence the severity 

of the burns are misdiagnosed. Medical practitioners with 

limited experience may at times become confused with the 

various depth and severity of the burns, especially in 

complicated cases. In some rural areas, patients may only 

have access to Medical Assistant or Nurse-led healthcare 

facilities. Experienced burn specialists have an accuracy of 

64% to 76% while inexperienced doctors have an accuracy of 

50% in their diagnosis of burn depths [3]. In spite of that, 

evaluation by the burn specialist remained the most reliable 

and was the standard in determining burn depths [4]. The first 

assessment of the burn depths is important as a wrong 

assessment can result in inappropriate and inaccurate initial 

management of the burn injuries. These mistakes will 

eventually translates into poor healing process, infections, 

undesirable scars and impaired body functions post burns. 

This work is motivated by the need for an effective automated 

skin burn depth classification as burn  
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Fig. 1. Human skin structure [19] 


