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Abstract

Burning image classificatiois critical and attempted problems inedical image processing. This paper has proposq
real time image classification for burning image to automatically identify the degrees of burns in three levels: 1IIMII

The proposed modelses the mukcolour channels extraction and bindased on adaptive threshold. Togveposed mod
uses Onelass Support Vector Machine instead of traditional Support Vector Machine (SVM) becauskatfnce
degrees of burns images database. The classifying precision 73hp8%the feasibility of ouproposed model
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1. Introduction Types (Degrees) of Bums
Medical image processinghas a variety of potential Healthy l First Second
applications inthe recent years. There are many fields in Ussue
medical image processing: some emphasize generi N
applicable theory and some focus on specific applications \ i
Computeraided diagnostiprocessing has already become an '
important part of clinical routine. This paper develops the
computer aided for burning image classification

Burns, commonly caused by fire, can also result from SPems wrn
chemicals, electricity, and other heat accideBtsrns are KR
classified based on how much dfet skin's thickness is
involved [1]. The purpose of burning image classification is
to automatically identify the degrees of burns based on th

colourimage of burning patients.
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Fig. 1. Degrees of Burns [1]
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1.1. Medical Image Processing

The medical imaging is the interesting developing

problem

The History of Medical Imaging CT+MRI, PET+MRI

CT tomography (Gen. Electric, 2010)
(A. Cormack, G. Hounsfield, 1972)

MRI tomography
(P. Lauterbur, P. Mansfield, [1973
ultrasonography | gince 80ties)
(I. Edler, C. Hertz,|1953)

angiography

(E. Moniz, 1927)
radiography
(J. Hall-Edwards, ]896)

Endoscopic capsule
(Given Imaging, 2001)

PET tomogrgphy
(M. Ter-Pogossian et.al., 1973)

Termography
(since 60thies, XX c.)

endoscopy
(B. Hirschowitz, since 70ties)

Fig. 2. The history of medical imaging [2]
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Fig. 4. Differentdepth levels of burns and scaldslg

Degreel of burns involve only the top layer of the
skin.Degredl of burns injursdeeper into the skin and cause
blistering. Degreelll of burns involva all the layers of the
skin, including the nerve®egreelV of burns extens into
the muscle.

In recent years, with the developing of computer]; 2 Nedical Image Processing
vision, the computer vision system has been integrated to

medical image process system:

The medical test in the medical diagnosis often uses
|l aboratory analysi s, bi o si
image analysis. Burning Image Classification is a kind of
image classificatio with the lower number classés the
medical imaging focusing on the image analy3isus, we
must use the image processing technique in the computer
vision for image feature extraction. The feature extraction
techniques common used for medical imagisgFourier
transform, 2D function for monochrome image, image
brightness profiles, or RGBolourcomponent profiles.
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Fig. 3. Computer vision apply for medical image
processing

In the above Fig, the computer vision technology can
apply for almost phases in the medical imaging system from
acquisition, process to feature extraction. Specially, some
artificial intelligent tools arevery useful for data analysis
such as recognition, classification.

In the medical imaging topic, automatic burning image
classification is an open problem. In this research, we try to
apply computer vision processing and machine learning for
identify the akgrees of burns. In the clinical burning patient
diagnosing code, the doctor need to identify the degrees of
burn: Degrees |, Degrees I, Degrees lll, and Degrees IV
based on the depth of levels of burns and scalds and some
clinical diagnosis.

Monochrome image as a 2D function

fixy)

(x.y) = f(x)

Fig. 5. 2D function transform [2]
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experimental results show that SVM is more suitable
classifier for burn images tharNiN and Templee Matching.
Besides, B. Acha [5also proposed the classification of
burn wounds using SVM bgolour and texture information
of burn imagesTo the best of our knowledge, there is not
any image classification system for identifying the degrees of
burns based on machine learning/ietham The aim of this
paper is to builé real time burning classificati@pplied for
Vietnam hospital

Fig. 7. An example of multicolor channels
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1.3 Classifier Based on Machine Learning
The image classification system using machine learning ~ Fig- 9. SVM classifier apply for burning image

technigue often have 2 phases: training phase and classifyin
d P ap fying The aim of the proposedsystem will be usedis the

phase. In the training phase, the system use machine IearninLﬂ) X :
algorithm to update the parameter of classifier model. FofdPPemental resource for the Vietnam dotadburning

example, SVM compte the coefficient of hyper lanes in the diagnose more accuratdhe remainder of thigpaper is

training. After that SVM use the hyper lane to classify the?rdanized as follows. In secti@this papepresens thepre-
image. The common architecture of image classificationProcessingand feature extraction from burning imagés.

using machine learning system is below: sections, this paper pesens theproposed modelpplying for
burning images classificatioithe sectior will presentthe

experimental results and discussi@uonclusion and future

works will be mentioned in sectidn
I Test Images

Image clasification sysytem ----------{ |-ooooooy 2. Burning Image Feature Extraction

2.1. Pre-processing

Set of feature Feature

veerer vector | Firstly, we normalizethe burningimagesin a standard
' size with the rate 4.3
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Fig. 8. Image classification architechture using machine learning

There are many kinds of classifiers applied for medica
classification: some use expert system and some use learn
from data. They often use machine learning Neural Network, . . N
Support Vector Machi neé wi t h F'tg'hl% Burrsnnqulo[b%ll%tqndeardlz?tlgnar ni ng
alg%rlthm. ar leamir alaorith ed .__The dropped image will be segmentation using threshold

ome popular learng algorithms are unsupervise techniques.The frames are the class &flulti Threshold

learning, supervised learning, sesaipervisor learning, or techniqueshat performs the best in this context 1§
active learning. In the burning image classification, most o

burning data from the hospitlbelled Thus, the supervisor
learning is the suitable approach.

There is very little burn image classification systems
suggested by some researchgr®,12]. For example, M.
Survanahas applied Template Matching;NN and SVM
classification methods for skin burn images with their own
collection dataset with only 120 images3 types of burns
(superficial dermal, partial thickness and full thickness). This
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2.2. Colour Feature Vectors

¥
Due tothe requirement of the processing speed is re: Degrees of burns
time, this paper suggested to use the fast feature extraction
based on mukcolour channels Red, Green, Blue a@dey.

In order to improve the performance of machine learning, the The burning image will beollected and supplied from the
multi-colourchannels wilbe binary to 0 or 1. Cho Ray hospital, Vietnam. The burning image will be
standardize and segmentation before inputting the feature
extraction component. The output burning image features are
the multicolourbinary channelsThe multicolour clannels
are the input of onelass SVM classifier.

The goal ofSVM classifieris to distinguish tesimages
between a number of classes, using traimmages In case,

there isa little imagesof one class if compared to the rest
e e i Classes. That is the remswhy we choose ondass SVM for
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Fig. 13. Buming image classification model
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Fig. 12. Multi color channels extraction

3. Burning Image Classification Model

The overview of burning image classification model is
presented in the below diagram:

Degree IIla Degree IIIb Degree IV

Fig. 14. lllustration for degreses burning image
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The degreef of burns has 192 images, the degrees Ill

The experimental and application have been developed

of burns has 180 and the degrees IV of burns has 24 imagdased on Arcord.NETibrary (http://accoreframework.nely

There are very little images of the degrees IV of burns
because this is high level of burn and the patient may be
died before inpatient entrance.

4.2. Image Storage Organization for
Experiment
To each database, we create two foldergalf images in
training anda half images in testingrigure.15 shows some

images in training folder anigure.16 shows some images
in testing folder.
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Fig. 15. Some images itraining folder.

like image below:

Fig. 17. Burn Image Classification User Interface

4.3. Result of Burning classification

The precision, false acceptance rate (FAR) and false reject
rate is the common criterion to evaluate the classification rate,
simplify given by:
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The experimental results are presented in the below
tables.

Table 1. Burning Image Classification Detalil
Results Using SVM

Polynomial kernel
isi Gauss kernel SVM
Number Precision Number SVM
of o
Degrees ot training -
training images testing Right i ight i
images %) images o cified Pre;:lsmn classified Pre;:lsmn
images () images ()
1l 90 100 90 63 70% 68 76%
1] 96 100 96 72 75% 72 75%
\Y 12 100 12 7 58% 6 50%

Fig. 16. Some images in testing folder.



