


 

AN ENHANCED IMAGE BIOMEDICAL 
CLASSIFICATION BY MORPHOLOGY 

ALGORITHM 
Muhammad Kusban 

Electrical Engineering, Muhammadiyah University of Surakarta, Indonesia 

muhammadkusban@gmail.com (Muhammad Kusban) 

Abstract  

Image Processing morphology is an important tool in digital image processing based on 
human intuition and perception. Morphology based on the geometry, which emphasizes the 
geometry of the image. Morphology of the process is mainly used to remove the 
imperfections that exist in the form of an image. No exception in the field of medicine / 
medical, often obtained results rontgent or scanning the resulting images do not have the 
accuracy of the expected image quality. This is because factors of body movement or 
instrument (not focusing) so that the resulting image blur and distorted. One method is to 
enhance this image by using morphology method. With operations erosion and dilation as 
well as a combination of both in the process of opening and closing, the morphology of high 
level / complex projects could be implemented. The key to success lies in the selection 
process of the morphology of mathematical operations and the choice of structured elements. 
Even the selection of filters and methods of transformation in this process is often not used. In 
a study obtained optimal results for the distorted image with SNR 19.891 dB, reduction bits 
2.206, and Gain 13.27 dB. 
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1. Introduction 

Modern digital technology has made it possible to manipulate multi-dimensional signals with systems 
that range from simple digital circuits to advanced parallel computers. An image defined in the ‘real 
world’ is considered to be a function of two real variables, for example: a(x,y) with a as the amplitude 
(e.g. brightness) of the image at the real coordinate position (x,y). 

An image may be considered to contain sub-images sometimes referred to as regions of interest (ROI) 
or simply regions. An image is digitized to convert it to a form which can be stored in a computer’s 
memory or on some form of storage media such as a hard disk or DVD-ROM. This digitization 
procedure can be done by a scanner or by a video camera connected to a frame grabber board in a 
computer. Once the image has been digitized, it can be operated upon by various image processing 
operations. Image processing operations can be roughly divided into three major categories: 

 Image compression, involves reducing the amount of memory needed to store a digital image 
 Image enhancement , Image defects which could be caused by the digitization process or by faults 

in the imaging set up 
 Restoration, compensate for or undo defect which degrade an image. 
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In binary morphology, an image was viewed as a subset of Euclidean space Rd or grid Zd integer to the 
value of the dimension d. Benefits of using the morphology of which is to eliminate the existing noise. 
Getting to know the characters form an image, and used to improve image quality. In the form of 2D, 
the morphology of the process used for the extraction of the characters in the image. As for 3D, this 
process is used in the medical field. One is to get objects from a collection of objects together in the 
cardiac surgical, neuro surgical and functional MRI for mind [5]. The process is also used in the 
morphology of the police to fingerprint identification in order to clarify the flow pattern existing hand 
lines. 

2. Study References 

According to Luc Vincent [7] stated that combination between morphological gray scale and 
sequential technique result in a hybrid grayscale reconstruction algorithms which is an order of 
magnitude faster than any previously known algorithm. 

Marian M. Choy and Jesse S. Jin [8] stated that assessment of cardiac function using imaging 
techniques requires accurate identification of borders. Combination between morphological images 
with a second derivative operator that is Laplican of Gaussian can reduce noise and increase contrast 
of the image. 

Karol Mikula, Tobias Preuber, and Martin Rumpf [9] stated that using morphological multi-scale 
method for image sequence processing will give result denoise the whole sequence while retaining 
geometric features such s spatial edges and highly accelerated motions. 

L. Vincent [10] gives an efficient algorithm for the implementation of morphological operations with 
random structure elements, assuming a chain code encoding of the binary objects. 

The types of operations to transform an input image a[m,n] into an output image b[m,n] can be 
classified into three categories: 

 Point: the output value at a specific coordinate is dependent only on the input value at that same 
coordinate 

 Local: the output value is dependent on the input values in the neighborhood of that same 
coordinate 

 Global: the output value is dependent on all the values in the input image 
 

To obtain the third form, the image on the sample is can be classified two forms of structured element 
or neighborhoods pixels: 

 Rectangular sampling 
 Hexagonal sampling 
 

Local operations produce an output pixel value b[m=mo,n=no] based upon the pixel values in the 
neighborhood of a[m=mo ,n=no]. Some of the most common neighborhoods are the 4-connected 
neighborhood and the 8-connected neighborhood. Operations that are fundamental to digital image 
processing can be divided into four categories: 

 Operations based on the image histogram 
 On simple mathematics 
 On convolution 
 On mathematical morphology 
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Tab 3. The amount of Gain, number bits on reduction process, and SNR  

Image Gain (dB) Reduction Bit (bits) SNR (dB) 

Adrenal.jpg 13.47 2.24 18.88 

Cardiac.jpg 14.28 2.37 20.18 

Chest.jpg 12.32 2.05 17.02 

Colon.jpg 11.27 1.87 17.08 

Esophagus.jpg 10.43 1.773 16.56 

Gastrointestinal.jpg 15.63 2.60 22.90 

Genitourinary.jpg 16.52 2.74 26.27 

Kidney.jpg 7.74 1.28 14.58 

Liver.jpg 15.94 2.65 29.48 

Lung.png 14.22 2.36 21.60 

Musculoskeletal.jpg 18.21 3.02 22.09 

Pancreas.jpg 9.88 1.64 16.46 

Pediatric.jpg 11.65 1.94 17.03 

Spleen.jpg 14.22 2.36 18.35 

∑ / µ 185.78 / 13.27 30.893 / 2.2066 278.48 / 19.891 
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