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Abstract

Image processing is used in every sphere of life such as agriculture, remote sensing, wireless, medical etc. B
omedical imaging plays a vital role in the detection of diseases. Without image processing, it is not possible to
detect diseas such as cancer, tumats Medical equipment such as ultrasound, MRI, CT scachine is

totally dependent on imagergressingalgorithms Radiologists utilizeéhese image processing algorithms to
detect diseases and abnormalities. Matlab is a prapriébol which is used by image architects in order to
design these algorithms. Image processing algorithms designed using Matlab provides efficiency, accuracy,
flexibility and timing constraintsThe present papexddressesarious image processing algbrs designed

using Matlab. The performance of these algorithms is also analyzed visually as welkdsatitatn order to

check the quality of images.

Index Terms: Matlab, PSNR,Mean,Median,Edge detection
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1. Introduction

Imageis formed by the combination of pixels. Image processing algorithms deal with the manipulation of
these pixels. Image pressing plays a vital role in the field of medical in order to deteifactsand diseases.
Image processing algorithms for biomedical equipment such as Ultrasound, MRI, CT scan machiges are d
signed by image architects [40]. The radiologists utilizeglagorithms to detect various diseases suchras ca
cers, tumors etc [28].

Matlab is a proprietary tool which is highly used in various biomedical applications due to its flexibility, a
curacy and timing constraints. It is used for software as well dsatfolsvare implementation of images. It can
interact with proprietary as well as opsource softwares. Matlab is also utilized for FPGA implementation of
images [37]. Also, it has inbuilt support for some open source hardwares. For the healthcare iindustry,
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important to extractaurate information in order to detect dised48%. Hence Matlab is a very effective tool
for biomedical applications.

Image processing algorithms are based on mathematical modeling. There are various types obimage pr
cessing algorithms which are utilized by biologists. Most commonly used image processing algorithms are i
age inversion, enhancement and segmentation. For image inversion, the image is complemented in order to
extract information stored in dark pixels. Ineagnhancement algorithms are designed in order to improve
brightness and contrast of image [15]. There are various filters used for image enhancement. Imaga segment
tion algorithms are designed to detect the area of interest. In biomedical imaging, égagatstion is done
in order to detect diseases such as tumors [39]. Edge detection is one of the important methods of segmentation
[32]. There are various types of operators used for detecting edges. These include Sobel, Prewitt, Robert and
canny operatof34]. These algorithms are generally ugediversebiomedical applications

2. Image processing Algorithms using Matlab

Image processing algorithms using Matlab are designed by writing script files which consistrahpriog.
In Simulink, therds no ned to write codes. It is very important to check the quality of images aftgrireg
the algorithms. Hence visual and statistical analysis is performed in order to check the quality of pnmcessed i
ages.n this, we proposed commonly used algorithms ofgenprocessing and analyzed the panfance using
Matlab/Simulirk. We have designeithage processing algorithms using Simulink and alstyaed statistical
parameters to detect performance of designed algorithms. Computer vision library of Simulinkfes desed
signing image processing algorithms. The proposed methodology of image processing algorithms using Matlab

is depicted in figure 1.
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Fig.1.DesignFlow of ImageProcessing\lgorithmsusing Matlab

Images ardirst convertd into grgyscale images and then geocessing is done in order to remove noises
and then image processing algorithms are applied. The results of image processing algorithms using Matlab can
be analyzed both qualitatively and quantitativSiatistical aalysis is done imrder to check the penfimance
of images quantitatively.
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3. Performance analysis of images processing algorithms

Threetypes of algorithms argenerallyrequired which are image inversion, image enhancementaagei
segmentatiorfor diseae detectionThe performance of image processing algorithms can be obtainedgby an
lyzing the results visually as well &y calculating statistical parameters of images such as mean, median,

standard deviation etc.

3.1.Visual analysis using Matlab/Simulink

In this, we have design image processing algorithms using computer vision library of Simulink. Image inve
sion is used in order to obtain the information hidden in dark pixels. Image inversion using Simulinktis depic
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ed in figure 2.
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Image enhancement algorithms are designed in order to improve the brightness of images so that biologists
canget accurate information from the imadé$ There are different methods of imagehancement such as
filtering, thresholding and contrast stretching &tarious filterscan be used to enhance the quality of images.
Filters are used to remove the noise. The median filtenanbinear filter. It works on the principal of statist
cal orcering i.e. the response of this filter depends on the order of the values of neighborhoodrlp&els.

Simulink model for image enhancement using median filtering is depicfegliie 3.
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Fig.3. ImageEnhancement Modeising Median Filtewith Inputand Output Imageising Simulink

Images can also be enhanced by adjusting its pixel values [31]. This can be

achieved by adjusting the
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contrast of images. This method is used for enhancement of dark images. Image enhancement using contrast
adustmentis depicted in figure 4
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Fig.4. ImageEnhancement Modeising Contrast Adjusentwith Inputand Output Imageising Simulink

Images enhancement algorithms are designed to improve the quality of image by sharpening the image [29].
The main objetive of image enhancement is to change attributes of an image to make it more accurate for a
specific application. One or more attributes of the image are modified in order to enhance thelinaage.
enhancement algorithms are broadly divided into twegmies spatial domain and frequency domain [2].
Thresholding is also used for image enhanceniergt.also used for image segmentation. Thredihglimage
is a binary image which consists only either low or high value for corresponding pixel [3@.itfehsity is
higher than a particular value called thresholding value then the image contain maximum value and if it is less
than thresholding value then the value of processed image isSismalink model for image enhancement
using thresholding is degted in figue &
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Fig.5. ImageThresholding Modewith Inputand Output Imagesing Simulink

Image segmentatio] is the very important process used for detection of cancer, tuberculoSikete.are
various methods of the image which aieed for different applicationSegmentation subdivides an image into
its different parts. It is broadly divided into three categoripsint, line and edge detectiofhere are various
operatorssuch as Sobel [17], Robert, Prewitt and canny etc whiehuaed for designing edge detection
algorithm. Edge detection using Sobpkaator is depicted in figure 6



