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 Quality of medical image has an important role in constructing right medical 

diagnosis. This paper recommends a method to improve the quality of 

medical images by increasing the size of the image pixels. By increasing the 

size of pixels, the size of the objects contained therein is also greater, making 

it easier to observe. In this study medical images of Brain CT-Scan, Chest X-

Ray and Panoramic X-Ray were processed using Line-Column Interpolation 

(LCI) Method. The results of the treatment are then compared to Nearest 

Neighbor Interpolation (NNI), Bilinear Interpolation (BLI) and Bicubic 

Interpolation (BCI) processing results. The experiment shows that Line-

Column Interpolation Method produces a larger image with details of the 

objects in it are not blurred and has equal visual effects. Thus, this method is 

expected to be a reference material in enlarging the size of the medical image 

for ease in clinical analysis. 
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1. INTRODUCTION 

Medical images are a clinical need to understand diseases in care and treatment [1][2]. Good 

imaging ease medical personnel to produce more precise clinical trials. However, to obtain a good image, a 

sophisticated technology which is usually expensive is to be required. The procurements of such equipment is 

charged to the patient [3]. Therefore, a better information technology approach is needed to diagnose  

diseases [4]. One such information technology approach is the medical image. Medical images can be used 

for early diagnosis in accurately identifying dysfunctional objects in the human body [5]. 

Some steps are required in the processing of medical images for better influence of clinical 

outcomes. The necessary step is to improve the accuracy of the image first. This improvement makes the 

diagnosis accurate. The task of refining the medical image can be supported by increasing the size of the 

image, but still paying attention to the preservation of the details of the particular image [6]. The enlarged 

image contains problems such as loss of contrast and the detail becomes blurred. 

Besides, enlarging the image size is also a fundamental process. Larger sizes should be able to retain 

important content in imagery as well as visual effects in general. The main disadvantages that often occur are 

local structural damage or visual effects [7]. Increasing the image size is required to increase the size of the 

initial image pixels. The image enlargement adds new pixels and narrows the sampling interval of the image 

to the pixel value interpolation. The value of this additional pixel is determined by the interpolation (the 

value of its neighboring pixels). Existing interpolation methods are Nearest Neighbor Interpolation (NNI), 

Bilinear Interpolation (BLI) and Bicubic Interpolation (BCI) [8]. In this research, we propose a Line-column 

Interpolation Method (LCI) as a new method. This method is tested to enlarge the size of the medical image. 
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Larger image sizes produce larger objects by retaining the value of their local structure. Thus, the result of 

this magnification makes better observation to the objects in the image. 

The LCI method is tested using medical image of Brain CT-Scan, Chest X-Ray and Panoramic X-

Ray in Matlab software. The same data are also tested in the same way by implementing NNI, BLI, and BCI 

methods [9]. Fundamental principles that need to be fulfilled by image enlargement is that the composition 

ratio, namely the value and position of pixel must be the same as the original image can be tested using a 

histogram. 

Several studies on image size enlargement were Suetake et al [10] conducted a study to accelerate 

image enlargement using BCI method against empty pixels using back projection technique. Besides that, 

Zhang et al [11] performed image expansion using the nearest quadratic polynomial precision (NNI) method. 

Image enlargement results were also tested for edge detection; such as study by Zhong et al [12] conducted a 

study of retaining the border of an object against an enlarged image using the BCI method.  

There will be additional pixels in image enlargement. The value of these additional pixels may be 

empty, missing or not synchronized (exact). Olivier et al. [13] conducted a study in the determination of 

missing pixel values in enlarging high-resolution images using the nearest neighbor method. Bashar et al. 

[14] conducted a study using the bilinear interpolation method to estimate incorrect pixel values in face 

image recognition. Kai-yu et al [15] designed a method to enlarge high-quality and fast image display based 

on FPGA (Field Programmable Gate Array) using the Bicubic method. Gopinathan et al [16] conducted a 

study to remove noise (denoise) by applying the BLI method to the image portion having low frequency.  

The limited number and different emphasizes of those previous studies, we conducted a study to enlarge the 

image by using Line-column Interpolation Method on grayscale medical images. 

 

 

2. RESEARCH METHOD 

The objects contained in the medical image must be observable. Errors in the observation of these 

objects can lead to misdiagnosis. This error complicates the patient's care and treatment process. To facilitate 

this observation, it is necessary to enlarge the size of the object. In this study, a method of enlarging objects 

in medical images is proposed where the sequence of the process can be seen in Figure 1. 

The process stages of this study consist of 4 (four processes to produce an enlarged image file). 

Every step of enlargement process produces image size 2 times the size of the input image pixel. The 

activation process can repeateadly be done until the maximum size of memory type data used is no longer 

sufficient (out of memory). Illustration of LCI method can be seen in Figure 2. 

 

 

 
 

Figure 1. Stage of process on CLI method 

 

 

   

(a) (b) (c) 

 

Figure 2. Illustration of LCI, (a) Add and input the pixel mapping, (b) Line Interpolation, (c) Column 

Interpolation 
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2.1. Input Image 

The input images processed in this research are obtained from radiology department of Central 

General Hospital (RSUP) Dr. M. Djamil Padang. All of the images are in the form of the grayscale image 

where details about the data can be seen in Table 1. This input image was used in previous studies with a 

specific purpose [17-18]. 

 

 

Table 1. Input Image Specification 
Category Format Quantity 

Computed Tomography Scan (CT Scan) Windows bitmap (bmp) 5 

Chest X-Ray Joint Photographic Experts Group (jpg) 42 
Panoramic X-Ray Portable Network Graphics (png) 27 

 

 

2.2. Pixel Addition 

Image enlargement is done by adding new pixels. So the image size is enlarged to n times, the 

equation is: 

 

cnzf .)(           (1) 

 

where: f(z) : image enlargement 

n: image size proliferation 

c: input image 

For each enlargement process in the testing phase, addition of as many pixels as the previous image 

is applied. So the image size becomes 2-fold from the previous size. An example illustration of the addition 

of pixels can be seen in Figure 2(a). If kc initializes the number of initial image columns and, bc initializes 

the number of rows then the number of image enlargement columns becomes kx and the rearing row 

becomes bx. Then the equations of many rows and columns of magnification image are as follows: 

 

1 kckckx          (2) 

 

1 bcbcbx          (3) 

 

2.3. Input Pixel Mapping 

To map an initial pixel image value with a magnified image based on pixel position, the following 

equation pixel input is used: 

 

)1,1(),(  bbkkbk cz         (4) 

 

2.4. Line Interpolation 

Line Interpolation is the process of charging against empty pixels using the closest value in a row. 

The position of the processed row is interrupted by an existing pixel value. The illustration of the line 

interpolation can be seen in Figure 2(b). The value of the empty pixels between the lines is specified using 

the following formula: 
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2.5. Column Interpolation 

Once the blank pixel value in a row filled, columns are interpolated. Interpolation of columns is the 

process of charging against empty pixels using the closest value in a single column. The position of the 

processed column is interrupted by an existing pixel value. Illustration of line interpolation can be seen in 

Figure 2(c). The value of empty pixels between columns are calculated using the following formula: 
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3. RESULTS AND ANALYSIS  

Tests conducted on this method is the cropped medical image data with manual [17]. This is 

essential to eliminate unneeded areas in the analysis. One image of each data format presented in this paper 

can be seen in Figure 3. Prior to the process of image enlargement, an image area that would become the 

object of observation was taken. The process of taking this area was done by cutting (crop). Image of 

processing result can be seen in Table 2. 

Based on the test results in Table 2, it can be observed that the image result has relatively the same 

size. The difference is, the image results of the proposed method has only a 1-pixel column and 1-pixel row 

less than those of the NNI, BLI and BCI methods. This deficiency is caused by the addition of pixels only on 

the sidelines of the original pixels. However, this 1-pixel difference can still be ignored because it is only a 

deficiency in the final row or column position and not the position of the object to be observed in the medical 

image. 

 

 

Table 2. Two Times Enlargement Result (The Size is 25% of the Original Size) 

Medical 
Image 

Cropped Image 

Enlarge Image/Histogram 

LCI Method 

(Proposed) 
NNI Method BLI Method BCI Method 

Brain 
CT-Scan 

 
(78 x 112 pixel) 

 
(155 x 223 pixel) 

 
(156 x 224 pixel) 

 
(156 x 224 pixel) 

 
(156 x 224 pixel) 

     

Chest X-

Ray 

 
(209 x 251 pixel) 

 
(417 x 501 pixel) 

 
(418 x 502 pixel) 

 
(418 x 502 pixel) 

 
(418 x 502 pixel) 

     

Panoram
ic X-

Ray 

 
(148 x 233 pixel) 

 
(295 x 465 pixel) 

 
(296 x 466 pixel) 

 
(296 x 466 pixel) 

 
(296 x 466 pixel) 
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(a) (b) (c) 

 

Figure 3. Image test (a) Brain CT-Scan, (b) Chest X-Ray, (c) Panoramic X-Ray 

 

 

The form of objects contained in the image of the results can be well observed. This can be seen 

from the fluctuation of the histogram graph, particularly through the relatively similar spread of grey values. 

Principally, the difference between objects on the image of the proposed method appears more sharply.  

The spread of more gray values causes the sharpness of this object. Here is the result of the enlargement 

process to 4 times from the initial image to Brain CT-Scan image. The results of the comparison can be seen 

in Figure 4. 

 

 

  
(a) (b) 

  

  

(c) (d) 

 

Figure 4. 4 times Brain CT-Scan Image enlargement (in original size), (a) Proposed method, (b) NNI method, 

(c) BLI method, (d) BCI method 

 

 

The pixel size at 4 times magnification results for the proposed method is 309x445 pixels, while the 

other method has the same size, which is 312x448 pixels. This 4x3 pixel difference is not very influential, 

where: 
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0.000086 is the relatively small difference between image size in the proposed method compared to 

the image size of existing methods. In Figure 4 can also be observed that the difference between the new 

pixel values on the proposed method and the underlying pixels of the initial image is not so conspicuous. 

Therefore, the details of the objects in the image are still the same. The differences of this proposed method 

to existing methods (NNI, BLI and BCI) are additional pixel values closer to the value of neighboring pixels 

so the detail view is not blurred. 

 

 

4. CONCLUSION  

From the test results of the medical image can be seen that the image enlargement using LCI can 

increase the size of the original image. Each stage in the process produces an image size two times larger 

than the original image. Thus, the objects contained in the image result are larger and sharper. This study 

indicates that the LCI method can facilitate the observation of objects in the medical image in the process of 

medical analysis. 
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