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Abstract- Coronary artery disease, also known as coronary heart disease, is the thinning or blockage of heart arteries, 

which is generally caused utilizing the build-up of fatty material called plaque. The coronary angiogram test is currently the 

most utilized method for identifying the stenosis status of arteries in the heart. The objective of the proposed hybrid 

segmentation method is to extract the artery region of the heart from angiogram imagery. Numerous angiogram video clips 

have been considered in the dataset in this research work. These video clips were acquired from a healthcare center with the 

due consent of patients and the concerned healthcare personnel. Most angiogram videos consist of unclear images, or the 

contents are generally not clear, and medical experts fail to acquire accurate information about the damages or blocks 

formed in arteries due to the same reason. A hybrid computational method to extract well-defined images of heart arteries 

using Frangi and motion blur features from angiogram imagery has been proposed to address this issue. Fifty patients' 
information has been used as the dataset for experimentation purposes in this research work. The enhanced Frangi filter is 

used on the dataset to obtain edge information to enhance the input image based on the Hessian matrix. 

Further, the motion blur helps in automatically tracking/tracing the pixel direction using the optical flow method. In this 

method, the complete structure of the artery is extracted. The results, when compared to the existing methods, have proven to 

be novel and more optimal. 

Keywords-Coronary Angiogram, Artery, Stenosis, Segmentation, Frangi Filter, Motion Blur. 

1. Introduction 
The cardiovascular system plays an important role in 

living organisms. Transferring or supplying material that 

supports the most important processes required for life to 

various organs of the body and tissues and expelling 

metabolic waste are some of its most important functions  

[1]. Moreover, it plays a vital role in regulating oxygen and 

nutrient distribution under various physiological states. The 

coronary artery distributes oxygenized blood and nutrients to 

cardiac muscles [2]. When calcium or other fatty materials 

get deposited in the walls of arteries, they become narrower, 

thereby falling the blood flow to the cardiac muscles, which 

results in cardiac arrest or heart attack. Generally, physicians 

make use of angiogram tests to diagnose cardiac diseases.  

An angiogram is a technique that uses X-ray contrast 

imaging to look at the arteries in the human body. In an 

angiogram test, a catheter is inserted into a patient's wrist or 

groin [3], slowly threading through the artery. Once it 

reaches the exact location within the body, a dye is 

inoculated inside the catheter and spreads over the artery. 

Parallelly, images are captured using different medical 

imaging techniques, including X-ray, CT, and MRI. X-ray 

[4] is considered the best method for detecting coronary 

artery disease among these various imaging techniques. 
During an angiogram test, the images are captured by the X-

ray machine at different angles and are stored as different 

frames. Only doctors specializing in angiogram testing 
techniques can diagnose stenosis in arteries from angiogram 

videos. Identifying coronary diseases from coronary 

angiogram images is challenging because of the various 

elements in the image. Medical image processing helps in 

analyzing images with ease. By using preprocessing 

techniques, the noise elements in images are removed. The 

heart artery region of interest in medical images can be 

extracted and analyzed using segmentation techniques. It has 

been found that identifying the structure of the artery (region 

of interest) from the coronary angiogram image is clinically 

essential. The proposed method uses image processing 
techniques and segmentation methods to remove noise and 

extract the structure of arteries, which is instrumental in 

other processes like detecting and recognizing blockages. A 

hybrid segmentation method is proposed to extract the 

specific artery region from angiogram images that help 

doctors identify stenosis in the arteries. This research work 

https://www.internationaljournalssrg.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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presented in this paper has been divided into six sections. 

The first section gives a brief introduction to the research 

area. 
 

In contrast, the second section discusses the various 

existing methods used to extract segments from images and 

the research gap. The third section defines the materials and 

methods for processing and presenting the dataset. The third 

section discusses the proposed research methodology, while 

the fourth section presents the analysis of results obtained 

from implementation. In the final section, the conclusion has 

been discussed. 

2. Literature Review 
In cardiology, identifying the accurate structure of blood 

vessels and the right level of stenosis is very important. 

Research on coronary artery disease has made prodigious 

growth over the years. Researchers have proposed many 

methods where different image processing techniques are 

implemented for more efficient detection of stenosis in 
coronary arteries. In [5], a new approach for automatic 

identification of coronary artery veins from angiogram 

imagery has been suggested. The proposed identification 

model implements the multiscale with Gabor filters for 

improved efficiency over other up-gradation methods 

constructed using the Gaussian matched and multiscale 

Hessian techniques. By a test set of forty angiogram images, 

this segmentation method achieved an accuracy of 0.952. A 

thresholding technique based on a multiobjective 

optimization method was also proposed in the model, and 

this was compared with seven different thresholding 
techniques. The technique got an average performance rate 

of around 0.881. However, the proposed research work does 

not focus on extracting a region of interest images alone. 

The extraction leads to average performance, which is not 

optimum in this research work. 
 

 In [38], a heart artery region segmentation method 

premises on Gaussian matching filters (GMF) and the 
second-order vessel size derivatives have been proposed. 

Enhancement techniques using genetic algorithms have been 

proposed in this research work to obtain optimal 

performance. Inter-class variance thresholding is used for 

segmentation. However, this technique is neither linear nor 

optimal. The proposed model demonstrated notable 

performance with an accuracy of 0.962 for a dataset of 20 

angiogram images with variable specifications. However, 

there is a research gap in the proposed model regarding the 

normalization and rectification of the region of interest.  
 

An automated segmentation method for extracting 

coronary blood vessels from 3D cardiac CTA (CCTA) has 

been proposed in [7]. The research presents an 

amalgamation of various technologies for segmentation that 

consist of multi-atlas, multiscale vascular enhancement, 

morphological techniques, and other methods. A Gaussian-

based pyramid model employed for registration efficiency 

has also been proposed in the research work. The 3D 

multiscale vessel method is applied for enhancement 

purposes. Although the proposed method is the most robust, 

the method cannot be recommended since the execution 

complexity is higher when compared to other methods. 
 

 The research work in [8] helps recognize the tabular 

structures for specifying the appearance of arteries. A 

qualitative extraction of the region of interest from the 

images was proposed. However, the research work failed to 

present the accuracy of the outcome. 
 

 The method from [9] presents a novel technique for 

blood vessel segmentation via the optimization approach 

with differential evolution. The suggested method has been 

evaluated using a training dataset of 40 angiogram images 

and a testing dataset of 40 angiogram images using different 

segmentation methods. The suggested method used a single-

scale technique with a Gabor filter to improve the blood 

vessels within the images. The method attained an accuracy 
value of 0.9423 using a dataset of angiogram images. 

However, the research work does not attempt to normalize 

artery structure from the images.  
 

In [10], a segmentation method formed on selective 

feature mapping for the left artery from angiogram images 

has been proposed. The proposed method presents two 
phases. First, a candidate area is generated and then 

segmented using a neural network. This segmentation 

method was compared with U-Net by considering five 

criteria: precision, recall, specificity, F1 score, and accuracy. 

However, the method failed to consider the smaller artery 

since it mainly concentrated on the main left artery. 
 

 In [11], a method to improve the feat rate of 

segmentation region in angiogram images has been 

proposed. The structural position of the artery is identified 

using foreground detection techniques in angiogram image 

sequences. Blood vessel determination methods and 

thresholding techniques that help in artery region 

segmentation are applied to the angiogram image sequences 

with a resolution of 512 x 512 and between 120 to 150 

frames. Using Frangi and Otsu methods, the results yielded 

an accuracy of 93.81. However, the region of interest 

extracted from the angiogram images in this research is sub-
optimal. 

 

 In [12], a segmentation algorithm that extracts vascular 

images from coronary angiogram images has been proposed. 

The proposed method was assessed using a test dataset of 40 

angiogram images. The Jaccard index and sensitivity values 

are better when compared to other performance metrics. The 
artery regions segmented from the angiogram images lack 

clarity. By analyzing the various research methods that have 

been proposed, it has been observed that coronary artery 

region extraction needs a precise method for the extraction 

of the region of interest.  
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3. Methodology 
3.1. Materials and Methods  

For the proposed research work, the dataset was collected 

manually. The dataset was captured from 2019 to 2021 at the 

Raghavendra Hospital, Madurai, with the due consent of 

both doctors and patients. A total of fifty subjects' medical 

data has been used for testing and implementation purposes. 

The subjects were well-informed in detail about the research 

study and its outcome. The data was collected upon 

receiving approval from the medical ethical committee. 

Specific measures have also been implemented to avoid 

disclosing the patients' personal information. The research 
work considers only each patient's medical data, and this 

data is connected to only an ID tag. 

 
Fig. 1 The sample image dataset collected  

 

The medical data was made available in a video format. 

This video format is a collection of multiple exposures of X-

ray angiogram images. The C-Arm X-ray machine, an 

advanced medical imagery device that works on the basic 

foundation of X-ray technology, was used to capture the 

image dataset. This machine is a variant of the fluoroscopy 

machines and is called an image intensifier. The C-Arm X-
ray machine converts X-rays into strong visible light better 

than other ordinary screens. A medical practitioner then 

rotates this device at different angles to obtain images from 

various angles. A sample of the collected dataset images is 

presented in Fig. 1. 

The proposed research work focuses on extracting 

artery regions of the human heart from the angiogram 

images. To achieve this, angiogram video clips have been 

used. The current research work has been split into two 

distinct stages. This first stage deals with keyframe 

extraction, while the second stage concerns preprocessing 

and segmentation. 

 

 

 

 

 

 

3.2. Keyframe Extraction 

 

 
Fig. 2 The proposed keyframe extraction method 

 
In any data in the form of a video, a keyframe is a point 

or an image from the video that defines the initial and ending 

points of any transition. These are termed frames since their 

position in time is calculated in frames arranged as a strip of 

film or on a digital video editing timeline. The term 

'keyframe' indicates how the frame independently modifies 

the parameter values in a video clip.  

Key-frames contain the most information compared to 

other frames in a video [13]. The proposed keyframe 

extraction method is shown in Fig. 2. In the first step of this 

method, a video is provided as input. In the second step, the 

video is split into different frames [14]. Then, the frames are 
enhanced using threshold [15] and morphological operations 

[16]. Once the frames are enhanced, the highest connected 

component in each frame is calculated and identified as the 
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keyframe. It is the keyframe extraction method that is used 

for the detection of keyframes in angiogram videos. 

 3.3. Segmentation 

Segmentation is a sub-task of image processing mainly 

used for partitioning an image into different regions per the 
requirement. We can generally state segmentation as 

extracting a specific region from the input image. The 

extraction is made on some requirement or objective. The 

primary priority of image segmentation is to simplify the 

pattern recognition process by considering the extracted 

region of interest. In the current study author considered two 

main image segmentation methods, namely (a) Enhanced 

Frangi and (b) Motion blur-based segmentation; the 

segmentation methods are explained in detail in the 

following sections: 

3.3.1. Enhanced Frangi Method 

The Frangi method [17][18] is usually used to extract 
curvilinear structures from images. The Frangi method 

proposed in this research involves the Hessian Eigen values-

based method [37] to extract the artery structure from the 

input images. By using this method, the non-artery regions 

are automatically suppressed from the angiogram images. 

An explanation for the Frangi method proposed in this 

research method has been provided. 

Primarily, a Gaussian filter(x,y) [20] is applied to an 

angiogram image to lessen the noise from the input image. 

The normal Gaussian filter is defined as: 

𝐺(𝑥, 𝑦) =
1

√2𝜋𝜎2
𝑒

−(𝑥2+𝑦2)

2𝜎2                            (1) 

Where σ = standard deviation 

𝐺(𝑥, 𝑦) = Gaussian filtered image  

The strength and direction of an artery can be considered 

using the Eigenvalues from the Hessian matrix and 

Eigenvectors from the Hessian matrix [21] because the 

Hessian matrix stands as a symmetric matrix of the second-

order partial derivation of the image function [22].  

The partial derivatives are considered pixel intensity 

variances in the neighborhood pixels [23].  

   𝐻 = [𝐼𝑥𝑥
𝐼𝑥𝑦

𝐼𝑥𝑦
𝐼𝑦𝑦

]                                        (2) 

Where H is a Hessian matrix 

From the above equation, by using the 𝐼𝑥𝑥 and 𝐼𝑦𝑦 𝐾 

value is calculated. 

      𝐾 = (𝐼𝑥𝑥 +  𝐼𝑦𝑦)/2                                               (3) 

 

From the above, by using the 𝐼𝑥𝑥 , 𝐼𝑥𝑦and 𝐼𝑦𝑦 𝑄 value is 

calculated. 

𝑄 = √𝐼𝑥𝑥𝐼𝑦𝑦 − 𝐼𝑥𝑦𝐼𝑥𝑦                                          (4) 

From the Hessian matrix, Eigenvalues 1 and 2 are 

calculated. 

1 = 𝐾 + √𝑘2 − 𝑄2                                             (5) 

     2 = 𝐾 − √𝑘2 − 𝑄2                                              (6) 

 

1 and 2 Eigenvalues are calculated [24] using the 

equations (5) & (6). 

Vessel structure is extracted [25] using the below 

equation. 

𝜐(𝜎) = {
0                           𝑖𝑓   𝜆2 > 0

exp (−
𝑅𝐵

2

2𝛽2
) (1 − exp (−

𝑆2

2𝑐2
))

                  (7) 

Where, 𝑅𝐵 =
𝜆1

𝜆2
  , 

 𝑆 = ‖𝐻‖𝐹 = √𝜆1
2 + 𝜆2

2 

In equation (7), parameters 𝛽 and c are considered as 

thresholds that regulate filter sensitivity to 𝑅𝐵  And S, 

respectively [26]. 

Table 1. Eigenvalues of the hessian matrix  

 

In Table 1, H1 represents the highest value of magnitude 

and L1 represents the lowest magnitude. H1+ denotes H1 > 

0 and H1- denotes H1 < 0. By using the pattern in Table 1, 

arteries are extracted from angiogram images. Once the 

foreground is extracted from the angiogram images, the 

arteries are not visible properly; therefore, the brightness of 
the filtered image increases. The contrast of the segmented 

image was enhanced to differentiate the artery. The Top-hat 

morphological operation [27] was used to improve the 

clarity of the artery region. 

 

 

 

 

 

 

𝟏 𝟐 Pattern and structure of the 

artery 

N1 N1 Noisy, no preferred direction 

L1 H1- Bright artery structure 

L1 H1+ Dark artery structure 

H1- H1- Bright Blob-like structure 

H1+ H1+ Dark Blob-like structure 
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3.3.2. Motion Blur-based Segmentation Method 

This segmentation method consists of the motion blur 

technique with entropy thresholding [28]. In this method, the 
motion blur-based filter is implemented constantly to 

interpret the angiogram image through Len1 and T, where 

Len1 is the trainable parameter, and T is the angle degree.  

 

Algorithm for Motion Blur-based Segmentation 

Method 

Input = Image 

Output = segmented Image 

Begin 

Read_Image 

GrayImage=RGB_Gray (Image) 

For T= 30:360:30 do 

                 Blurred_Image_eg=motionblur (Len1, T); 

  End 

G1=Blurred_Image_eg - GrayImage; 

A1=imadjust(G1); 

Thresh=EntropyThreshold(G1) 

Return binarize(G1,Thresh) 

End 

 

The filter is rotated from a 30-degree angle across 360 

degrees to extract the artery structure. Then, the blurred 

image is subtracted from the original angiogram image. The 

subtracted image is then converted to binary form by the 

entropy thresholding method [29]. This method will remove 

the non-artery region and retain the artery region from an 

angiogram image. 

3.3.3 Proposed Hybrid Segmentation Method 

In this research, a computational method to extract 

arteries from angiogram images has been proposed. Initially, 

the Enhanced Frangi Method was implemented where the 

Gaussian filter technique was applied to reduce the image 

noise. Then, the Hessian matrix is formed using the second-

order derivatives of the image. The vessel structures are 

extracted from the angiogram images by examining the 

Eigenvalues. Parallelly, the motion blur is applied to the 

original input image. Blur kernel has been used to identify 
the region of interest, and an entropy thresholding technique 

has been used to convert the image into binary. The results 

obtained from the Enhanced Frangi method have 

background noise, and the artery is not visible in the results 

obtained using the motion blur filter. Therefore, the outputs 

from the Enhanced Frangi and motion blur methods were 

superimposed to produce better results. The superimposed 

images were stored, and the image edges were sharpened to 

enhance their clarity. The connected components in the 

images were calculated. The artery regions were segmented 

in this method by using the connected co mponent properties 

and the neighboring pixels. Fig. 3. shows the proposed 

hybrid segmentation method. 

 

 

                     Fig. 3 Proposed hybrid segmentation method
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The proposed hybrid segmentation procedure has been 

explained using the pseudocode discussed below. 

Procedure:  Proposed Hybrid Segmentation Method 

Input:        Image (Keyframe) 
Output:       Segmented image 

Phase 1: Angiogram Image Acquisition and 

Preprocessing 

Step 1: Read the angiogram input images of size m × n 

Step 2: The input angiogram images are converted into 

grayscale images 

Step 3: Noise extant in the images is removed using a 

Gaussian filter 

Phase 2: Extract the Artery Structure Using Enhanced 

Frangi Method 

Step 4: Apply partial derivation on the preprocessed images 
Step 5: Then apply second-order partial derivation 

Step 6: Convolute the preprocessed images with the second-

order partial derivation 

Step 7: Calculate the Eigenvalues 

Step 8: By analyzing the Eigenvalues, the artery structure in 

the images is extracted 

Phase 3:  Extract the Artery Structure Using Motion 

Blur-Based Segmentation Method 

Step 9: Parallelly, the input images are sent to the Motion 

blur-based segmentation method 

Step 10: In the Motion blur method, by using the PSF and by 
rotating the Len at different angles, artery regions are 

extracted 

 

 

 

 

Phase 4: Segmenting the Artery Region 

Step 11: Outputs from the Enhanced Frangi and the motion 

blur-based filter are superimposed and stored as variables 

Step 12: Sharpen the images to highlight the artery 

Step 13: Convert the fused images into binary and calculate 
the connected components 

Step 14: By checking the neighborhood pixel, the region of 

the heart artery in the images is extracted 

Step 15: Display the resulting image 

 

4. Result Analysis 
The proposed hybrid method has been evaluated and 

deliberated. The software used for implementing the current 

research work was MATLAB. The dataset used in this 

research contains 50 X-ray coronary angiogram images of 

300x300 pixels.  

Fig. 4 shows the results obtained from implementing the 

proposed research model. Fig 4 (a) represents the original 

images from the dataset. It can be noticed that the original 

images have high noise, and extraction of the region of 

interest cannot be carried out with ease.  
 

Experimentation was carried out using three different 

segmentation methods, and their results are shown in Fig 4 
(b), (c), and (d). Fig 4 (b) denotes the results of the Motion 

blur-based segmentation method, while Fig 4 (c) represents 

the result of the Enhanced Frangi method. Fig 4 (d) 

represents the outcomes of the proposed hybrid 

segmentation method. In this research work, two existing 

segmentation methods were compared with the proposed 

hybrid segmentation method to gauge the accuracy of the 

region of interest in the images.  
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               (a)                                                     (b)                                      (c)                                     (d) 

Fig. 4 Various Segmentation Resultant Images (a) Original Image (b) Motion Blur-based Segmentation Method (c) 

Enhanced Frangi Method (d) Proposed hybrid Segmentation Method 

 

 
Table 2. Comparing the pixel accuracy for foreground and background 

in the angiogram image using the proposed and comparative methods 

Sl.No Method P  N 

1 Motion Blur based 

 segmentation 

method 

 

88.58 92.52 

2 Enhanced Frangi 

method 

91.14 59.49 

3 Proposed  

segmentation Method 
 

95.75 92.92 

 

The evaluation of the proposed and existing techniques is 

represented in Table 2. The values of foreground accuracy 

and background accuracy of the final coronary angiogram 

images achieved using the proposed segmentation method 

and the existing methods have been used for comparison. 

Variable P stands for the artery region accuracy, and N 

stands for background accuracy. Here, the foreground 

accuracy for the proposed segmentation methods is 95.75, 

which is the highest compared to the other segmentation 

methods. The proposed segmentation method also 
reproduced images of the complete structure of the artery 

when compared to the existing segmentation methods. 

The performance of the proposed technique has been 

evaluated. The accuracy measure is generally used as the 

important measure for evaluating the classification problem 

[30], and it is calculated by the extracted region pixels 

concerning the total number of pixels in the angiogram 

image as follows: 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =  
𝑇𝑃+𝑇𝑁

𝑇𝑃+𝐹𝑃+𝑇𝑁+𝐹𝑁
                                        (8) 

 

Where 𝑇𝑃  and 𝑇𝑁  are correctly extracted artery and 

non-artery pixels, respectively 𝐹𝑁 and 𝐹𝑃 are the incorrectly 
extracted artery and non-artery pixels. Sensitivity and 

specificity are also calculated using  ,𝑇𝑁, 𝐹𝑁, and 𝐹𝑃. 

Sensitivity and specificity measures are the ratio of the artery 

and non-artery pixels, respectively. Table 3. list the 

performance levels of the different segmentation methods. 

The accuracy of the proposed segmentation method is 0.97, 

the specificity is 0.99, and the sensitivity is 0.87. The 

proposed method has a high segmentation accuracy 

compared to other methods. Fig. 5 shows the graphical 

evaluation of the accuracy comparison of the proposed and 

the existing techniques. Fig. 6 and Fig.7 show the graphical 
evaluations of the specificity and sensitivity metrics, 

respectively. 

Table 3. Performance Comparison Results 

 

 

 

 

 

 

Method Accuracy Specificity Sensitivity 

Ivan et al. [5] 0.92 0.93 0.85 

Cruz-Aceves et al.[31] 0.95 0.96 0.82 

Cervantes et al. [32] 0.96 0.98 0.63 

Proposed Segmentation Technique 0.97 0.99 0.87 
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Fig. 5 Line plot comparison of accuracy with the proposed hybrid segmentation method and state-of-the-method 

 

 

 
 

Fig. 6 Line plot comparison of specificity with the proposed hybrid segmentation method and state-of-the-method 
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Fig. 7 Line plot comparison of Sensitivity with the proposed hybrid segmentation method and state-of-the-method 

 

 

4.1  Performance Metrics 

Jaccard Similarity Coefficient and Dice Similarity 

Coefficient have been used to assess the hybrid method's 

segmentation output quantitatively.  

Dice Similarity Coefficient [33] is practiced to analyze 

the similarity between the ground truth image (manually 

segmented image) and the segmented image [34]. 

 

                     𝐷𝐶 =
2×|𝑀1∩𝑀2|

|𝑀1|+|𝑀2|
                                        (9) 

 

Where, 𝑀1 – Ground truth Image 

𝑀2 – Segmented Image 

 

 

 

 

𝐷𝐶 -  Dice Similarity Coefficient 

The values of 𝐷𝐶 are always between 0 and 1. If the 

values of 𝐷𝐶 are high, there is a great similarity between the 

segmented image and the ground truth and vice versa. 

Jaccard Similarity coefficient [35] is used to check the 

resemblance between any pair of vertices.  

 

              𝐽𝑆 =
|𝑀1∩𝑀2|

|𝑀1|+|𝑀2|+|𝑀1∩𝑀2|
                                      (10) 

 

where 𝐽𝑆 - Jaccard Similarity coefficient 

Like DC[32], the 𝐽𝑆 values are also between 0 and 1. If 

the values of 𝐽𝑆 is high, it can be understood that the 

segmentation method is better than other methods.  
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Fig. 8 Dice similarity coefficient ratio for the proposed hybrid segmentation method and existing segmentation methods

 

 
 

 

 

 
Fig. 9 Jaccard coefficient ratio for the proposed hybrid segmentation method and existing segmentation methods  
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Fig 8 shows the Dice similarity coefficient ratio for the 

proposed and existing hybrid segmentation techniques. The 

DC ratio of the proposed hybrid segmentation method has a 

higher value than the existing segmentation method. Fig 9 

shows the Jaccard similarity coefficient (JC) ratio for the 
proposed hybrid segmentation technique and the existing 

techniques. Utmost of the Jaccard values obtained for the 

proposed hybrid segmentation method is higher when 

compared to the existing segmentation method. From the 

experimental results, it is understood that the proposed 

hybrid segmentation method for extraction of the coronary 

artery region performs better when related to the other 

existing techniques. 

5. Conclusion 
Heart disease is becoming more common in middle-aged 

people in the current era. One of the significant causes of 

cardiac disease is the blockage of the heart's blood vessels by 

plaque/fat. Most medical and technological professionals are 

working on identifying or predicting heart diseases. This 

research work focuses on segmenting coronary angiogram 

images for blockage detection. The dataset has been 

collected with due consent from the medical ethical 

committee. Once the dataset was acquired, the images were 

processed and segmented. The entire dataset was divided into 
training, testing, and validation sets. The keyframes were 

extracted using the proposed extraction method. Then, the 

Enhanced Frangi method was considered for extracting linear 

curve features. The motion blur method was used to segment 

and identify the region of interest. Finally, both the methods 

were hybridized to get the optimum results, which proved to 

be the best when related to other state-of-the-art 

segmentation methods proposed by researchers. The 

proposed model has a pixel accuracy of 95.75 for the 

segmented artery region. The method was also compared 

with ground truth values using the Jaccard Similarity 

Coefficient and Dice Similarity Coefficient. As part of future 
enhancements, the proposed method can be improved by 

including more features and implementing different 

segmentation methods. 
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