
International Journal of Data Informatics and Intelligent Computing (IJDIIC) 

Vol. 3, No. 1, March 2024, pp. 1~11 

DOI: 10.59461/ijdiic.v3i1.89       

  

 

Journal homepage: https://ijdiic.com/        1 

Tumor Segmentation and Classification Using Machine 

Learning Approaches 
 

Thanh Chi Phan1, Le Thanh Hieu2 
1Quang Tri Teacher Training College, Hanoi University of Science and Technology, Vietnam. 

2Information Technology, Hue University of Education, 34 le loi Street, Hue city, Vietnam. 

 

Article Info  ABSTRACT 

Article history: 

Received November 05, 2023 

Revised December 28, 2023 

Accepted January 08, 2024 

 

 Medical image processing has recently developed progressively in terms of 

methodologies and applications to increase serviceability in health care 

management. Modern medical image processing employs various methods to 

diagnose tumors due to the burgeoning demand in the related industry. This 

study uses the PG-DBCWMF, the HV area method, and CTSIFT extraction 

to identify brain tumors that have been combined with pancreatic tumors. In 

terms of efficiency, precision, creativity, and other factors, these strategies 

offer improved performance in therapeutic settings. The three techniques, PG-

DBCWMF, HV region algorithm, and CTSIFT extraction, are combined in 

the suggested method. The PG-DBCWMF (Patch Group Decision Couple 

Window Median Filter) works well in the preprocessing stage and eliminates 

noise. The HV region technique precisely calculates the vertical and 

horizontal angles of the known images. CTSIFT is a feature extraction 

method that recognizes the area of tumor images that is impacted. The brain 

tumor and pancreatic tumor databases, which produce the best PNSR, MSE, 

and other results, were used for the experimental evaluation.  
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1. INTRODUCTION 

The analysis of mind and pancreatic tumors is greatly aided by clinical imaging, which facilitates 

manipulation and lessens the signs of the sicknesses. The quantitative evaluation of the photo processing 

approach is the principal benefit of using computers in scientific picture applications. The majority of clinical 

pictures are visible. However, visible analysis by way of the observers is usually limited, with inter-spectator 

deviation and lapse brought on by distractions, a lack of enjoyment, and exhaustion. The professional's 

interpretation may also consist of beneficial electricity if the laptop analysis is conducted with the proper care 

and familiar feel. As a result, it permits an improvement in diagnostic warranty and accuracy for both skilled 

and amateur observers. Three fantastic but associated strains of inquiry have been brought to the photograph: 

segmentation, registration, and visualization [1]. The most crucial step in making ready for surgery and 

remedy is segmenting the brain tumor. But segmenting a mind tumor using a hand in a scientific setting is 

now not unusual. The drawbacks of doing manual segmentation of a mind tumor consist of being time-

ingesting, difficult to delineate, and mendacity within the operator's arms. According to trendy consensus, 

pancreatic cancers are the leading motive of most cancer-related deaths. The most everyday histological 

form, adenocarcinoma, is potent and often manifests as an unanticipated disease at the degree of analysis, 

with a regular patient period of 6 months. To rule out or affirm a diagnosis of pancreatic cancer, pancreatic 

solid masses need to be dynamically recognized [2].  

The nucleus of almost all contemporary noise discount strategies for salt and pepper noise is located 

on the halt of Median filters. Trendy median filters are generally nonlinear, sincere filters that return every 

pixel to its unique state using the neighborhood grayscale's median [2]. The median filter regularly alters each 

noisy and noise-loose pixel and always plays all through the photo [3]. However, filtering removes noisy 

pixels, leaving the closing pixels within the contaminated pictures untouched. The nonlinear filtering 

operation is necessary for noise detection so that you can discriminate among pixels with and without noise 
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[4][5][6]. To reap the goal, many median filter kinds, consisting of the AMF, perform properly whilst noise 

tiers are low, but while noise stages are high, the window length has been enlarged, which makes photograph 

information fuzzy. A pixel is classified through the DBCWMF algorithm as noisy or noise-unfastened pixels. 

Along with the quick description in section three, the problematic method of DBCWMF verification 

within the presence of noisy pixels is depicted inside the drift chart. This DBCWMF lessens the blurring of 

the picture information introduced via filtering on each noisy and noise-loose pixel. Each location is an 

instance of a trimming filter out. But, because of negative filtering operations, this method deletes a small 

variety of pixels [7]. The issue above has been resolved in the intended algorithm by considering the 

DBCWMF. The following is a representation of the DBCWMF algorithm for any grey-scale photograph. 

Photograph segmentation refers to the department of a virtual photo into various sections. The 

segmentation's primary goal is to trade an illustration's representation so that it's miles less difficult to 

recognize and extra essential. This approach is frequently used to identify a photograph's item borders. The 

photo segmentation outcome takes the form of a set of areas that cover the full photograph [8]. As a result, 

photo segmentation is critical in the field of scientific diagnostics. Scientific imaging includes a selection of 

issues, several sorts of noise, insufficient contrast, and missing boundaries [9]. The brain's anatomy is 

scanned with a computed tomography (CT) or magnetic resonance imaging (MRI) scan. MRI scans are 

drastically more effective than CT scans for illness prognosis. An MRI scan will not harm the human frame 

because it uses no radiation. It is primarily based on the magnetic field and radio waves [10]. Clinical image 

segmentation has a number of essential characteristics, consisting of quick computation, reliable 

segmentation consequences, and minimal personal involvement [11][12]. Hired the k-means clustering rules 

in [13] and devised an answer for segmenting brain tumors. This approach uses three principal steps: First, 

coarse grain localization, using the ok-approach algorithm, is observed through first-class grain localization 

using a nearby widespread deviation-guided grid. The processed photo needs the mind tumor area to be 

extracted to divide the MRI pics into two segments. White remember (WM), cerebral spinal fluid (CSF), and 

gray count number (GM) make up the ordinary brain cells found in one section. The brain's tumor cells are 

placed within the 2d segmented location. The primary intention of the segmentation method is to restrict the 

requirement for adjacent photographs. Positron Emission Tomography (puppy) on Spatial Fuzzy C-method 

(pet-SFCM) clustering technique scan photograph datasets became proposed[14].  

Laptop-aided prognosis is a critical element of radiological analysis. Early diagnosis of faulty 

anatomy or pathological antecedents can generally prevent the most unusual causes of cancer death [15] [16]. 

Moreover, there's a greater chance that the patient's required remedy plan can also be traded, which aids in 

figuring out the patient's sickness staging [17][18][19]. Detecting polyps for most colon cancer screening 

[20][21], lung nodules for lung most cancers screening [22][23], or breast cancer screening with 

mammography [24] are the latest examples of CAT employed in therapeutic practice. However, several CAT 

applications significantly decrease sensitivity and specificity tiers (greater false negatives or fake positives). 

They have not been included in healing exercises due to this motive. This method's essential goal is to 

enhance earlier CAT systems by developing a hierarchical design that allows you to enhance detection's 

overall performance. Ultimately, this research suggests a unique technique that effectively combines with 

developments in computer vision. Accessing low-cost parallel computing assets and several education 

statistics annotated through snapshots processing units (or GPUs) is convenient. Deep convolution neural 

networks (ConvNets) training is now viable [26]. Both the categorization of common snapshots [25] and 

medicinal applications, together with mitotic detection in digital pathology [27][28], have substantially 

advanced due to the fact of ConvNets' custom. Current studies have also validated that ConvNets can 

substantially develop the presentation of CAT structures [29][30][31][32]. 

 The proposed method's general structure is depicted in Figure 1, which shows that three techniques, 

PG-DBCWMF, HV region algorithm, and CTSIFT extraction, are combined in the suggested method. The 

PG-DBCWMF (Patch Group Decision Couple Window Median Filter) works well in the preprocessing stage 

and eliminates noise. The HV region technique precisely calculates the vertical and horizontal angles of the 

known images. CTSIFT is a feature extraction method that recognizes the area of tumor images that is 

impacted.  
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Figure 1. The overall structure of the proposed method 

 

The trails are arranged in this document as follows: Section II reviews previous median filters. The 

creation of the suggested algorithm is the main topic of Section III. A variety of experimental findings are 

reported in Section IV to show how well the suggested strategy works. In Section V, conclusions are reached. 

 

2. RELATED WORK 

This segment surveys numerous strategies for locating pancreatic and brain tumors primarily based 

on earlier literature opinions. For the proper remedy to be selected at the right time, scientific photograph 

segmentation for detecting brain tumors from magnetic resonance pics or different medical imaging 

modalities is essential. Most drastically, fuzzy clustering way assists vector gadget synthetic neural network 

information-based totally strategies and expectation-maximization set of rules technique, which can be a 

number of the famous techniques used for place-primarily based segmentation and so that you could extract 

the critical facts from the medical imaging modalities, have all been proposed for the classification of brain 

tumors in MR photos. Here, a top-level view and the effects of a few recent research are presented. The 

technique for identifying and classifying brain tumors is based on neural networks. According to this 

approach, which uses a neural network, primarily an SVM-based classifier, a strategy is routinely used to 

classify mind tumors from MR pics. Rapid Fourier transform (FFT)-extracted capabilities are reduced using 

the Minimal Redundancy-Maximal-Relevance (MRMR) method to increase the classifier's accuracy. With 

this approach, accuracy has been attained at ninety-eight percent. The mind MR images ought to be divided 

into two sections so that you can retrieve the brain tumor [12]. The mind's tumor cells are located in a single 

place, while the ordinary mind cells are positioned in the 2d [13]. FCM, seed area boom, and the Jaccard 

similarity coefficient algorithm are used in a brain tumor segmentation gadget that uses MR snapshots to 

assess the segmented gray matter and white rely on tissues. At noise degrees of 3% and 9%, respectively, this 

method produced a median segmentation rating S of 90%. Using discriminative clustering and a destiny 

choice method, the researchers studied automatically segmenting brain tissues from MR pix. A new tissue 

segmentation approach based on wavelets and neural networks was posted in [5], claiming to separate tumor, 

WM, GM, edema, and CSF from mind MR images efficaciously. The method used wavelet remodel, texture 

traits, and the SVM algorithm to correctly categorize dynamic assessment superior MR snapshots, control 

nonlinearity in actual information, and correctly address various picture protocols. 

Moreover, they assert that their suggested technique is advanced when compared to first-order 

statistical functions. This method's category accuracy for determining the kind of tumor is 94%, with 7.5% 

errors discovered. It offers a powerful technique that promises a 100% accuracy fee for classifying brain 

tumors from MR photos. This approach's purpose of medical photo segmentation and bias discipline estimate 

for brain MR snapshots localized fuzzy clustering with spatial records became utilized in [19]. White count, 

grey count number, and cerebrospinal fluid are segmented with 83% to 95% accuracy using this method, 

according to the authors, who quantify segmentation accuracy using the Jaccard similarity index. To address 

the difficulty of depth inhomogeneities in image segmentation, we have delivered a lively contour version 

primarily based on the scientific photograph segmentation approach [20]. The Gaussian aggregate version 

(GMM)-is primarily based on an automatic characteristic extraction technique for brain tumor identification. 

The overall performance of the GMM characteristic extraction is improved in this technique by using 

wavelet-based capabilities and fundamental issue analysis (PCA). The accuracy of T1-weighted and T2-
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weighted MR photographs is 97.05%, the same as the accuracy of FLAIRweighted MR photographs, 

94.11%. 

The literature above overview has shown that specific strategies had been created entirely for 

segmentation while others had been created for characteristic extraction and others for type. In all the 

published studies, executing characteristics on aggregate technique became no longer viable. Moreover, more 

information needs to be recovered due to terrible accuracy in tumor detection. None of the above literature 

includes the overlap calculation, which is key in determining how accurately a brain tumor segmentation set 

of rules performs. 

 
Figure 2. Various methods of medical image processing 

 

 
Figure 3. Various techniques are used to detect Brain and Pancreatic tumor 

 

Figures 2 and 3 exhibit several medical photograph processing tactics and methodologies for 

detecting pancreatic and mind tumors. Preprocessing and enhancement techniques are employed to enhance 

the detection of questionable MRI areas.  
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The primary derivative and nearby records offer the foundation of the algorithm, and the 

preprocessing and enhancement technique separates film gadgets from the MRI, including labels and X-ray 

markers. After that, excessive decision MRI statistics become tested with the median filter out, with the high-

frequency statistics being eliminated using the weighted median filtering approach. Height signal-to-noise 

ratio and common sign-to-noise ratio measurements are used to assess the effectiveness of the advised 

approach [14]. The first and most vital level in image evaluation is segmenting the photo. The primary goal is 

to apply photograph segmentation to extract the photo.  

The computerization of medical picture segmentation has found considerable use in a ramification 

of contexts, along with affected person selection-making, making plans for treatment supervision, and laptop-

assisted surgery. The three essential segmentation methods are the boundary technique, part-based approach, 

and vicinity-based total method. Clusters are created by grouping associated pixels collectively in line with a 

similarity criterion [2]. A stepped-forward cost clustering system will offer high-value clusters with low 

inter-elegance parallel and distinction to the gadgets in other clusters and high intra-elegance similarity, 

making them comparable in the identical cluster. [9] The gain of a clustering impact relies upon the 

technique's achievement and the correspondence degree it employs. A clustering technique's capability to 

actualize is another aspect of what makes it precise. Counting factors into businesses by these objects' 

standards is called clustering. The assignment for the clustering method is to extract a vector from the 

example's surrounding regions. Every pixel is assigned to the close-by cluster mean as part of the usual 

clustering method. Hard clustering (ok-method clustering), fuzzy clustering, and so forth are several styles of 

clustering techniques. 

2.1. Preceding paintings on brain and Pancreatic tumor 

A neuro-oncologist's tips for selected handling that are independently well-defined are required for 

the survival of various tumor types with diffusion of traits. The etiology of mind tumors is unknown, and an 

atypical increase of cells in the skull, which, due to their nature and the partial area of the intracranial void, 

can also result in severe disabilities and life-threatening situations. According to the investigation, humans 

who have brain tumors that might be overdiagnosed pass away as a result [1]. Due to the potential for one 

hundred twenty unique styles, a precise prognosis is needed for active and effective treatment. MRI is the 

approach that is most frequently used to photo mind tumor boom and pinpoint its location. Although specific 

strategies are being evolved [2][3], the traditional technique for classifying and figuring out tumors in CT and 

MRI mind pics still often relies on a radical human assessment of these images. The radiologists' visual 

estimates and checks of MRIs are prompted using their environment, are time-ingesting, and are subject to 

mistakes or omissions, but due to the fact the records are currently complex, they cannot be changed entirely 

through predetermined interpretation. 

Consequently, algorithmic picture processing can help radiologists examine mind tumors in multi-

parametric MR pics, as mind tumor segmentation and recognition need to account for enormous differences 

in building facade and shape. A PC-aided method has been devised to recognize mind tumors in MRI scans. 

This coordination uses some phases for tumor segmentation and detection. An evaluation-improving 

approach is used to gain and sharpen the brain MR photo, and a pair of the cranium and meninges can be 

seen as being almost natural white in coloration while searching on the MR photos. Moreover, it's evident 

that the tumor, which is as sound as the cranium and has a greater grey count number than other tissues, 

stands out in a set of brighter grey tiers in the public of MR pix. Remember that the cranium seems to be 

within the form of an oval that is symmetrically isolated from the encircling region with the aid of erasing it 

symmetrically in each horizontal and vertical dimension. Grey stage and geometrical factors are the most 

effective criteria that preclude the gathering of the erase. The consistent six pixels' common gray stage is 

calculated and compared to a price of 30% of the average gray level of the complete illustration. 

 

3. PROPOSED SYSTEM 

3.1. PGDBCWMF algorithm  
The proposed median clear-out in this method adjusts the noisy pixels, and the window median 

clear-out chooses the last noise-loose pixels. This approach starts the procedure at the first noisy pixel and 

terminates on the remaining one. Denoised or restored snapshots are the give-up merchandise of the photo 

scanning process. The primary motive of pixel processing is to apply a mean filter to convert at least 3/4 of 

the noisy pixels into noise-free pixels. Except for the affected pixels, the remaining noise-unfastened pixel 

from the photograph selects the window. The best pixels that can be used in this method are the disturbed 

ones (0 and 255). 
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(a)                                                                   (b)                     

Figure 4. (a) existed algorithm [34], (b) proposed algorithm 

 

3.2. Feature Extraction CTSIFT 

The images' features are extracted using the SIFT (Scale Invariant characteristic remodel) approach. 

SIFT has been used to extract the distinguishing invariant traits from images [5]. The remaining application 

of this technique is photographing matching. The extreme factors from the entire scale area are described 

using the SIFT [6]. The hobby factors of neighbors are a development of SIFT that uses a similar technique 

of assessing the overall reaction. These strategies are combined to gain excessive speed in real-time 

computing and are additionally strong enough to turn. The everyday places from the instance, which include 

edges, boundaries, and so on, are where the feature capabilities from picture descriptions are retrieved [7]. 

Identifiers for key factors can be incredibly repetitive. Subsequently, the community areas around every key 

point are selected, and character feature descriptors are computed from each location. There are four essential 

steps in the SIFT set of rules: 

 

 
Figure 5. Enhanced preprocessing images 

 

                                   

(a)                                                (b)                                                (c) 

Figure 6. (a) ground image, (b) existing feature extraction [35], (c) proposed feature extraction 
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3.3. HV Region Segmentation Algorithm 

The essential idea behind the local increase method, a not unusual serial area segmentation 

algorithm, is to group pixels with comparable qualities into regions [33]. The seed pixel should be selected 

first, and the identical pixels around it must be merged into the district where the seed pixel is located. The 

requirement in this situation is that the pixel is included within the place where the seed pixel is placed if the 

total fee of the gray fee distinction between it and the seed pixel is notion to be smaller than a particular 

threshold T. The findings of local increase at T = 3 are proven in parent 1(b), and the whole plot is surely 

separated into elements. The effects of the region growth at T = 6 are shown in Determine 1(c), and the 

complete plot is depicted as a place. Therefore, the threshold selection is crucial [34]. Nearby growth can 

often divide related areas with similar functions, supply correct boundary statistics, and generate accurate 

segmentation outcomes. It simply takes a few seed factors to fulfill the idea of local enlargement. 

Additionally, the growing system's growth situations may be arbitrarily set. As a closing alternative, it can 

pick out numerous criteria simultaneously. The drawback is that computations are costly [35]. The noise and 

uneven grayscale could also bring about voids and over-division. The final point is that the shadow impact on 

the image is regularly subpar [36]. 

 

                                              

Figure 7. (a) existed segment algorithm [36], (b) proposed segment algorithm  

 

4. RESULTS AND DISCUSSION   

The proposed method's general structure is depicted in Figure 1, which shows that three techniques, 

PG-DBCWMF, HV region algorithm, and CTSIFT extraction, are combined in the suggested method. The 

PG-DBCWMF (Patch Group Decision Couple Window Median Filter) works well in the preprocessing stage 

and eliminates noise. Figures 2 and 3 exhibit several medical photograph processing tactics and 

methodologies for detecting pancreatic and mind tumors. Preprocessing and enhancement techniques are 

employed to enhance the detection of questionable MRI areas. Figure 4 shows the existing image with noise 

and the proposed image without noise. Figure 5 shows the enhanced preprocessing images without noise. 

Figure 6 shows the ground image, existing feature extraction, and proposed feature extraction images. Figure 

7 shows the existing segment algorithm applied image and the proposed segment algorithm applied image.  

 

 
 

Figure 8. Comparison of Optimization techniques 
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It has been demonstrated experimentally that the suggested approach outperforms competing 

strategies in terms of high PSNR values. 

                                                                                       

 
Figure 9. Comparison of preprocessing 

 

The suggested DBCWMF algorithm produces clear, noise-free images with impressive results at a 

lower noise level.  

 

 
 

Figure 10.   Comparison of Running period 

 

Figure 8 describes the Comparison of Optimization techniques, Figure 9 demonstrates the 

Comparisons of preprocessing, and the suggested DBCWMF algorithm produces clear, noise-free images 

with impressive results at a lower noise level. Figure 10 and Figure 11 demonstrate the Comparison of 

Running period and Comparison accuracy, respectively. Figure 12 shows the Comparisons of classification 

based on CTSIFT feature extraction-based classification. The outcomes provide classification accuracy that is 

superior to that of other traditional classifiers. The effectiveness of the recommended DBCWMF algorithm 

has been assessed and contrasted with a few medians based on total filters. Inside the contemporary research, 

natural pix, in addition to a traditional color photograph (Lena, 512 512 3) and a grayscale image (Elaine, 512 

512), had been amassed. The top sign-to-noise ratio (PSNR) and suggest squared errors (MSE) are 

quantitative performance metrics that have been used to evaluate the de-noising overall performance of the 

recommended set of rules. The higher the value of PSNR, the better the quality of the proposed method. 
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Figure 11. Comparison of Accuracy 

 

 

                                𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 = 100 −
𝐹𝑎𝑙𝑠𝑒 𝑟𝑒𝑗𝑒𝑐𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒+𝐹𝑎𝑙𝑠𝑒 𝑎𝑐𝑐𝑒𝑝𝑡𝑎𝑛𝑐𝑒 𝑟𝑎𝑡𝑒

2
                                        (1)                           

 

FRR is the false rejection rate at which a valid subscriber is wrongly rejected as fraud, and FAR is 

the false acceptance rate, which denotes the rate of fraud wrongly accepted as a valid subscriber. 

 

 
 

Figure 12. Comparison of classification 

 

The outcomes provide classification accuracy that is superior to that of other traditional classifiers. 

 

5. CONCLUSION 

The detection of brain tumors combined with pancreatic tumors using the suggested methodologies 

is the primary emphasis of this research. It is recognized as a successful method that may be applied broadly 

across the globe to detect malignancies. The suggested DBCWMF algorithm produces clear, noise-free 

images with impressive results at a lower noise level. Improved segmentation performance deals with each 
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image separately. The outcomes provide classification accuracy that is superior to that of other traditional 

classifiers. It has been demonstrated experimentally that the suggested approach outperforms competing 

strategies in terms of high PSNR values. 
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