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 In the medical image processing of brain tumors, it is not only 
focused on the results of CT Scans and MRIs but also supporting 
software for analyzing brain tumor diseases. Every medical device 
requires a high specification computer to analyze the disease and 
this requires a lot of computers so that it requires a lot of funds plus 
the efficiency of the time needed in the image processing process. 
ITK is software that will be used to analyze tumors. In saving funds 
and time efficiency, a centralized computer system based on a 
network is needed, namely SOAP web service technology.The data 
to be used is the result of MRI with DICOM format. The system 
consists of a client application and a server application, the 
programming language used is C # (C Sharp). The client will send a 
slice of brain tumor image data on the server and the server will 
process the image data by segmenting the image data with the 
threshold segmentation method that is already available on the ITK 
software and will display the results of segmentation and brain tumor 
area on the client. Based on the test results, the area of the brain 
tumor in a slice of 4.45 cm2 by increasing the threshold value will 
reduce noise and also affect the area of the brain tumor. In testing 
the system using a standalone computer, the processing time 
obtained is 2.12 by testing a network-based system using a web 
service with one client, the processing time is 4.16 seconds, but the 
results of the black area obtained from the segmentation process are 
as large as 28.89 cm2. In the addition of four clients, the time 
difference is obtained by seconds in progress. 
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1. INTRODUCTION  
In the development of technology in the medical field, especially in medical images, technology that 
can diagnose a disease area is known as CT Scan and MRI. Computed Tomography Scan (CT 
Scan) is a diagnostic test that has very high information. The main purpose of using CT Scan and 
MRI is to detect intracranial hemorrhage, lesions that fill the brain cavity. Magnetic Resonance 
Imaging (MRI) is different from CT Scan, in that MRI does not use ionizing radiation but uses a 
magnetic field and radiofrequency. By using CT Scan and MRI the results of the brain tumor image 
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data must be reprocessed using a computer so that it can be visualized and analyzed. Along with 
the development of network-based systems and also the development of image processing 
technology, especially in the medical field, which is growing rapidly, 

There are many medical image processing applications available for research and diagnostic 
purposes. However, most of this software is only available in local or standalone applications. 
Every medical equipment requires a standalone computer to process medical image data, if every 
medical image equipment requires a standalone computer, it takes a lot of computers that have the 
ability to process image data and this requires no small amount of funds plus the required time 
efficiency. in image processing. To overcome this, we need a centralized system in image data 
processing, namely by developing tools based on web services technology. 

Web services technology is one of the technologies designed to support computers on a 
network-based system to build tumor image data applications. By using web services technology, 
there will be two applications to be built, namely the application on the server and the application 
on the client. In the application for the client, a Graphical User Interface (GUI) based application 
can be used which will later be operated on the client side and will require an installation process 
on the client side. 

In this study, several literature reviews were carried out on previous studies. In research 
conducted on Mohammed . discusses how to compress large image data without losing data from 
the image, making it easier to transfer data. In a study conducted by Marcelo Dorn Busch Lopez. 
Discusses how to analyze Network via the web with JPEG and PNG image formats. In a study 
conducted by Lara tramontan. More focus on encrypted communication between Client side 
programs and server side software obtained with java and php programming interfaces. In a study 
conducted by Sayed Ehsan Mahmodi discusses a medical image processing system based on web 
visualization using a pure web programming language and does not require installation on the 
inside of its use. In a study conducted by Spiros Koulouzis [6] discusses the transportation of 2D 
analysis image visualization data for medical image analysis using web services technology. The 
web service technology used is the Simple Object Access Protocol (SOAP). 

2. RESEARCH METHOD  

2.1 Design Instruments 
This design instrument uses medical image data in the DICOM (Digital Imaging and 

Communication in Medicine) format which will be processed by the system. DICOM (Digital 
Imaging and Communication in Medicine) is a provision on medical imaging and communication in 
medicine created by the National Electrical Manufactures Association (NEMA) to support the 
distribution and review process of medical images, such as CT Scan, MRI and Ultrasound. 
Meanwhile, if the Dicom format data must be converted to JPEG format, the data will be lossy, 
which means reducing the size of the data by removing some parts of the data in the conversion so 
that the authenticity of the data is not intact. 

The software that will be used in this design includes using the C Sharp programming 
language because C Sharp is supported by the dot Net framework which is easy to use and has 
support for web services. Other software used in this design is the ITK library. In this study also 
uses a server and the server that will be used is IIS Express. 

2.2 System Testing Method 

In the web service testing method using a star network topology and by using a Local Area 
Network (LAN). As for the specifications of hardware with 1 computer as a server, 8 computers as 
a client. 

The specifications of the server computer are as follows: 
a. Memory of 2 GB 
b. Intel core i3 processor 1.90 GHz 
c. Windows 7 32 bit Operating System The specifications of the client computer. 
d. Memory of 2 GB 
e. Windows 7 32 bit operating system 
f. Memory of 2 GB 
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g. Windows 7 32 bit Operating System 
 
 
3. RESULTS AND DISCUSSIONS  

The results of the first test are by comparing two medical images scanned from MRI. Examination 
for brain MRI is generally carried out using the T1-Weigted Image and T2-Weighted Image 
sequence techniques. T1-Weighted Image is used to see the anatomy of the brain while T2 
Weighted Image aims to see pathology or abnormalities that occur in the brain area. The test is 
carried out on a network-based system using a web service to see the results of segmentation and 
display the area of the brain that contains a tumor. The test results then compare the processing 
time using a standalone computer with one client. Processing time is the total time from the 
delivery process to the return process. In the next test, because the system is network-based using 
a web service, it is carried out using multi-clients: from four to twelve simultaneously. This is done 
to see the processing time of sending medical images from the process of returning the 
segmentation results if there are additional clients. 

In network-based testing using a web service, it is carried out in the Comlabs room of the 
Department of Electrical Engineering, University of North Sumatra. 

3.1  Test Results Show Brain Tumor 

The first test will display and compare a slice of the same data from T1-Weigted Image and a 
slice of data from T2-Weighted Image with the same patient and setting the same threshold value 
so that later information about the brain tumor is obtained. 

Because the image uses threshold segmentation, the resulting image is a binary image in the 
form of a black and white image. 

a. T1-Weigted Image 
 

 

 
Figure 1. Threshold 100 

 
Figure1 is the result of segmentation with a threshold value of 100 with a black area of 15.98 

cm2. 

 

Figure 2. Threshold 110 
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Figure 2 is the result of segmentation with a threshold value of 110 with a black area of 13.66 
cm2. 

 

Figure 3. Threshold 120 

 
 

Figure 3 is the result of segmentation with a threshold value of 120 with a black area of 11.58 
cm2. 

 

Figure 4. Threshold 130 

 
Figure 4 is the result of segmentation with a threshold value of 130 with a black area of 9.52 

cm2. 

 

Figure 5. Threshold 140 

 
 

Figure 5 is the result of segmentation with a threshold value of 140 with a black area of 7.44 
cm2 

b. T2-Weighted Image 
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Figure 6. Threshold 100 

 
Figure 6 is the result of segmentation with a threshold value of 100 with a black area of 23.19 

cm2. 
 

 

Figure 7. Threshold 110 

 
Figure 7 is the result of segmentation with a threshold value of 110 with a black area of 19.09 cm2. 
 

 

Figure 8. Threshold 120 

 
Figure 8 is the result of segmentation with a threshold value of 120 with a black area of 15.95 

cm2. 
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Figure 9. Threshold 130 

 
Figure 9 is the result of segmentation with a threshold value of 130 with a black area of 12.81 

cm2. 

 

Figure 10. Threshold 140 

 

Figure 10 is the result of segmentation with a threshold value of 140 with a black area of 9.4 
cm2. 

In the tests carried out, the results can be seen, by setting the threshold value it will clarify the 
appearance of the tumor image. Setting the threshold value is needed to reduce noise or 
disturbance in the image, noise can cause the object to be analyzed to be difficult to see or study, 
but if the threshold value continues to be increased then the appearance of the tumor will become 
white and reduce the area of black areas this is because the gray level increases. 

 
Table 1. Black Area T1- Weighted Image 

 

 
Threshold 

Black Area 
( cm2 ) 

100 15.98 
110 13.66 
120 11.58 
130 9.52 
140 7.44 

 
 

Table 2. Black Area T2-Weighted Image 
 

 
Threshold 

Black Area 
( cm2 ) 

100 23.19 
110 19.09 
120 15.95 
130 12.81 
140 9.4 
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3.2 Network-Based System Testing Using a web service 
In testing a network-based system using a web service, starting with getting the processing 

time using a standalone application and then testing a web service-based system with one client. 
The image data used in the test is 166 KB. 

 

 
 

Figure 11. Standalone 

 
In Figure 11 Standalone has a black area of 28.88 cm2 with a processing time of 2.12 

seconds. 
 

 
 

Figure 12. One Client 

 
In Figure 12 One client has a black area of 28.88 cm2 with a processing time of 4.16 seconds 
In system testing, it can be seen that the processing time difference from a standalone 

application with a network-based system using a web service is 2.4 seconds, but the black area 
obtained remains the same, which is 28.88 cm2. 

3.3 Multi Client Testing 
In a network-based system using a web service, the use is shown for more than one client, so 

testing is done with many clients (multi-client). Multi-client testing is carried out to see the effect of 
the number of clients that can be served by the server in the process of sending, segmenting and 
returning results. The image data used in the test is 166 KB. 
 

Table 3. Experiment With Four Clients 
 

 Processing Time (Second) 

PC1 4.10 
PC2 4.09 
PC3 8.02 
PC4 7.14 

 
 

Table 4. Experiment With Eight Clients 

 Processing Time (Second) 

PC1 5.22 
PC2 6.12 
PC3 4.10 
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At the testing stage, there is an increase in the average time both in sending images and 
returning image results at each additional client, however, the increase in time is not too large. 

3.4 System Reliability Analysis 
Based on the tests carried out on the system, the results of the medical image processing 

design were obtained. The test results to be analyzed consist of two parts: the first to calculate the 
area of the brain tumor image and the second to calculate the time for each additional client. 

The first test result to be analyzed is the area of the tumor image in the system. To find out the 
area of the image, the thing that must be done is to calculate the difference between the average 
black area of T2-Weighted Image and the average black area of T1-Weighted Image, in calculating 
the difference between the average black area of T2-Weighted Image and T1-Weighted Image 
does not take into account the pixel distance and the number of pixels in the T1-Weighted Image 
and T2-Weighted Image data. 
 

4. CONCLUSION  

In focusing the brain tumor to be studied, it is necessary to set a threshold value in order to obtain 
the appearance of a brain tumor. 

There is a difference in processing time for each additional client. The results of the 
calculation of the area obtained from testing a standalone-based computer system are no different 
from the results obtained from testing a network-based computer using a web service. 

In the design of 2D tumor analysis to analyze images, there has not been a way to remove the 
outer skull on the outer brain automatically, although there will be additional software that is based 
on Visualization and requires more than one image to send it requires a datasheet from the brain. 
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