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 
ABSTRACT 
 
Liver disease is a condition that can decrease the role of the 
liver and affect the food, hormone and nutrient production 
system in human body. In another way to know liver disease 
by performing abdominal CT scan will create images of 
organs are not apparent in the normal X-ray photographic 
tool and the resultant image has adequate resolution and high 
accuracy. The issues with abdomen CT Scan, however, they 
are not capable of providing the correct photograph of 
coronary heart region. Because of Abdominal CT Scanning a 
weak point that they are documented images that need not to 
participate. A concept came out from the hassle of exploring 
the liver region using the robotic Abdominal CT Scan. 
Watershed rework set of rules used to generate liver positions 
that can differentiate artifacts by ancestry within the 
segmentation process. Therefore, the use of the picture could 
be segmented. Binary threshold criterion of separating the 
image of the liver because of the item found. The very last step 
is to do a calculation to assess the location of the liver. The 
yield of this proposition is, the huge percent territory of the 
liver that can be valuable as an assessment by a radiology 
wellbeing professional. The effect is that the massive liver 
segmentation has an overall reliability of 81.15 percent and 
average ailment segmentation. 98.28 per cent reliability. This 
can therefore be inferred that watershed methodology can be 
implemented on CT sample belly portion for the 
segmentation process 
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1. INTRODUCTION 
 
The yield of this proposition is the huge percent territory of 
the liver that can be valuable as an assessment by radiology 
wellbeing professional. The age of medicinal imaging 
changed into generally utilized inside the remedial setting to 
acquire measurements at the human body called CT Scan as 
utilized on Abdominal CT Scan. CT Scan is a non-intrusive 
procedure for indicative imaging utilizing a blend of X-beam 
and PC preparing to offer better logical depictions. Stomach 
CT Scan can give data about the liver at the stomach through 
the equivalent antique CT explore [1-10]. CT Abdominal 

 
 

assessment is done in a typical manner to investigate gastric, 
liver, pancreas, small digestive tract, kidney sores and look in 
more profundity at the vascular framework. Following the 
liver thing in the picture of the paunch can be accomplished in 
two unique manners. The primary way is ultrasound checking 
and CT, at that point the subsequent way is attractive 
reverberation imaging (MRI) that could disengage the liver 
parenchyma. This Liver CT-Scan entry picture have to be 
analyzed to gain area photo with percent liver calculation. 
The researcher makes use of the reservoir conversion 
collection of rules to take the area of liver to collect the region 
on liver object. In a few other studies, watershed 
transformation algorithms were also used to reap items in 
pulmonary photographs with an accuracy of 87.25% as well 
as in different research the use of the tooth transformation set 
of rules. Based on a couple of previous research, the 
researcher has introduced a few new strategies to improve the 
reliability of the liver disease diagnosis gadget by using 
abdominal CT tests that are 98% accurate 28%. In this way 
the image could again segment the use of the binary threshold 
to separate regions from area of liver. The final method is to 
calculate share of areas of the liver sickness. Now calculate 
the regions of the liver in this field and physically gains the 
diseases. 
 

 
 

Figure 1: Basic Image 
 

2.  LITERATURE SURVEY  
 
             Since Computed Tomography scan is 
invention in the 1970s, computer tomography (CT) gained 
wide spread acceptance in clinical practice. However, liver 
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imaging using conventional CT has been limited since liver 
interferes with conventional CT reconstruction algorithms 
and results in a loss of morphological details due to 
motion-related artefacts. Invasive coronary angiography has 
historically dominated liver imagery. With the advent of 
multi-slice CT scanners, however, this has changed. 
This paper is intended to provide a summary of lver CT ima
ging with an emphasis on the liver[20-26]. Discussing radia
tion dose problems associated with cardiac CT imaging; outl
ining drawbacks and future directions for cardiac CT. 
 
3.  METHODOLOGY 
 
In this chapter, the liver segmentation technique involves the 
use of erosion and preprocessing dilation. And the photo 
could be segmented into surrounding plant liver by means of a 
watershed. Binary threshold can be used to measure the object 
value. In the schematic diagram, the technique used can be 
represented electronically. 
 

 
 

Figure 2: Schematic diagram of the algorithm. 
 

Abdominal CT-Scanning  
 

In truth, an Abdominal CT-Scan test transformed into did to 
peer gaster issues, liver issues, nerve bladder, digestive tract, 
and kidney injuries to watch the vascular device in more 
prominent component. An abdominal CT Scan can offer liver 
data through the stomach's cutting-edge CT experiment. Fig. 
2 Consists of a CT-Scan of the chest 

 

 

 

Figure 3: The Abdominal CT-Scan 
 
Erode and Dilate: 
 

In this degree, within the preprocessing step, the method of 
eroding and dilate is used. Erode's running precept is to take 
away the factor of the object to provide a lower charge based 
totally on the used kernel. Instead, dilate has a function to 
separate every issue and attach it to one among kind variables 
by restoring the rate that was deducted inside the previous 
system. The identical image generates dilate and erode. 
Picture.Fig.3. The representation of eroding and dilating 
operation. 
 

 
(a) Eroding                      (b) Dilading 

 

Figure 4: Preprocessing operations 

Preprocessing: 
 

A computerized tomography scan, or CT scan, is an X-ray 
method that uses a computer to construct the body's 
cross-sectional images. The dye used to conduct CT 
angiography is considered a product for contrast because its 
"illuminates" the blood vessels and tissues being examined 

 

 
 

Figure 5: Preprocessed operation 
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Watershed 
 

The role of watershed conversion algorithm is to segment the 
liver position in this segmentation process. The first step of 
the watershed conversion set of rules is to establish a 
mark-accurate vicinity for segmentation. It looks at the use of 
2 labels on correct places. The first mark position covers the 
region of the liver. And the second area of the sign contains 
the non-liver portion. Non-liver area is identified with the aid 
of a line around the place of the liver where the location is 
non-liver because of the waters and the region of the liver 
because of the floor. These will be split into two parts, the area 
around the liver and the region outside the liver. Image. Fig. 
The product of watershed activities is expressed by four. 
 

 

Figure 6: Watershed Operations 
Crop: 
 

Next phase, plant (land in the watershed) may be the end 
result of image segmentation. The production is the area of 
the liver in this stage. In Fig, the strategies are described Fig.5 
and Fig.6 is the final outcome of crop operations. 

 

 
Figure 7: Cropping Procedure 

 
Figure 8: Cropping Operations 

Binary Image 
 

I. Thresholding is a primary method for item segmentation 
applications. The fundamental concept of thresholding is to 
choose the most appropriate grey-level threshold cost to 
distinguish items of interest in an image from the 
context-based totally on their grey-degree distribution. 
Although people can effortlessly differentiate an object from a 
dynamic context, distinguishing it from image thresholding is 
a difficult challenge. 
II. Thresholding produces gray level binary pics employing 
transforming all pixels beneath a certain threshold to zero and 
all pixels round that threshold to one After the photographed 
segment has been filtered, the resulting photograph might be 
transformed into an inverted binary image. Calculations 
primarily based on pixels can be used to calculate the areas  
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that are segmented so that the segmented region of the liver 
can be white (255, 255, 255) and black (0, 0, zero) for 
different items. We used binary inverted threshold with a 
minimum cost of a hundred and fifty and a maximum price of 
255 in this analysis. 
 

 
Figure 9: Binary Image 

 
Median Filtering 

The median filter is often used as a common nonlinear digital 
filtering strategy to remove noise. This noise reduction is a 
typical pre-processing method to improve subsequent 
processing results (such as edge detection on an image, for 
example). Median filtering is commonly used in digital image 
processing because it retains edges while eliminating noise 
under certain conditions.  
The middle channel is valuable for removing smooth surface, 
bringing down clamor all through division activity and 
safeguarding the edge of the picture. The yield in this 
progression will at that point be handled the utilization of the 
middle separating to get the territory of the liver the use of the 
measurements is bit as a result of the aftereffect of middle 
sifting activities. 
 

 

Figure 10:  Median Filter Operations 
 
Liver Segmentation 
 
The next step of our proposed procedure, after enhancing the 
liver CT image, is to segment the liver region from the liver 
CT image. To separate the foreground of the image from the 
background, segmentation is performed. Segmenting an 
image often saves time for further operations to be added to 
the image. We used a threshold for segmenting the liver CT 
image. Some morphological operations then attached the 
final segmented region of the liver to the picture. 

 
 

Figure 11: Flow diagram of Liver CT Segmentation 

 

Figure 12: segmented Image 
 

Area calculation and Percentage Calculation 
In this, the two regions of the liver and the area of the disease 
could be counted. Both have calculations based primarily on 
pixels. The area calculation will be the use of rely non-0 
pixels and this calculation can be transformed into cubic and 
the end result can be counted through sum of pixels, then the 
percentage of area spread by the disease is detected. To test 
the results, the similar procedure is performed on various 
other Abdominal CT scans. 
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(a)                                 (b) 

Figure 13: (a) Original Image (b) Disease Area 
 

4.  EXPERIMENT RESULT 
 

    The proposed set of rules become examined the use of 
dataset axial liver CT-Scan photograph from Hospitals in the 
locale. The experiment has been performed for number of 
other images and some of the findings have been listed in the 
following table. The table consists of the number of pixels that 
the liver has with respect to the complete image and the 
number of pixels of the diseased area. Finally, the percentage 
area in which the disease has spread with respect to that of the 
liver. 
 

Table1: Percentage of Disease Area Calculation 

 

Si.No. Image Number 

of Liver 

Area 

Pixels 

Number 

of 

Disease 

Area 

Pixels 

Percentage 

of Disease 

Area in 

Liver 

1 Image_1.jpg 5774 601 10.4087% 

2 Image_2.jpg 5880 745 12.6701% 

3 Image_3.jpg 6013 978 16.2648% 

4 Image_4.jpg 6583 1372 20.8416% 

5 Image_5.jpg 6911 1285 18.5935% 

6 Image_6.jpg 6925 1163 16.7942% 

 

5. CONCLUSION 
This study of the segmentation of liver and segmentation of 
the liver disease using watershed transformation has some 
errors when segmenting the right cover layer of the kidney 
and gallbladder. The result is that liver segmentation has an 
average accuracy 81.20% and disease segmentation has an 
average accuracy of 98.25%. Therefore, the inference in this 
paper is watershed method can be used to process liver 
segmentation in abdominal CT scan images. 
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