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Abstract: 

 INDIA, Reported nearly 13, 24, 413 new cancer incidences in 2020. Prostate cancer, an 

oncological disease cases are also significantly increased with an increasing mortality rate. Accurate 

prediction tools are important in prostate cancer detection. Machine learning principles are best suited 

for developing modern applications in healthcare informatics and biomedical Engineering and sciences. 

The proposed paper discussed ML based classifier techniques for prediction of affected prostate cancer 

glands. Logistic regression decision tree, k nearest neighbor and naïve Bayes classifier are implemented 

for the prostate cancer patient data. Comparative analysis with the help of classification metrics is 

presented. The prediction accuracy using logistic regression is calculated as 91% which is better than 

the 73% for K nearest Neighbor classifier techniques is 73%. 

Keywords: Machine learning, Image Segmentation, Oncology, PBCRs, HBCRs, IARS, Prostate 
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Introduction: 

An introduction of machine learning 

based classification algorithms in oncological 

diseases aims at building efficient and accurate 

predictive modelling tools. These tools will 

not only help to predict the risk level of 

severity of cancers but also help in clinical and 

radiation oncology management [11] [14]. The 

predictive tools designed using ML techniques 

provide an optimal method in therapeutic and 

cancer patient management. 

New incidences of male prostate 

cancer are significantly increasing across the 

globe. It ranks among the major cancer types 

found in men. The Population Based Cancer 

Registry (PBCRs) and Hospital Based Cancer 

Registry (HBCRs) which are aimed to keep 

records of all cancer incidences estimated that 

the prostate cancer incidences and deaths are  

 

increasing at a faster rate. The data published 

by International Agency on Cancer research 

(IARC) shows that 19292789 new cancer 

incidences of all types are reported in 2020 

[1][3]. This data also shows that new 1414259 

prostate cancer incidences reported which are 

more than reported in 2018 [2] [3]. 

India reported a significant rise in the 

number of cancer incidences in all regions of 

the country. A total of 13324413 new cancer 

incidences of all types of cancers are reported 

with 851678 deaths cases.  Incidences of new 

prostate cancer patients also increase in major 

cities of India. There are 34540 new Prostate 

cancer patients reported in 2020. These 

patients are more than that of bladder 21096, 

Thyroid 20432, Gallbladder 19570 and 12642 

Pancreas cancer patients [6]. Prostate cancer is 

a second leading cancer disease in Pune, 
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Delhi, Thiruvananthapuram and Kolkata and 

third in cities like Mumbai and Bangalore [5]. 

Prostate cancer ranks 12th in all cancer types 

found in India [6]. 

  

Fig. 1(a) Fig. 1(b) 

  
Fig.1 (a) (b) GLOBOCAN 2020 Statistic by WHO’s IARC 

Fig. 2 (a)  Fig. 2 (b) 

  
Fig.2(a) (b). GLOBOCAN 2018 Statistic by WHO’s IARC 

 

Prostate Gland Anatomy And Prostate 

Cancer:  

 The reproductive system of male has 

seminal vesicles, Bulbourethral and Prostate 

accessory glands. These glands are responsible 

for transportation of semen and production of 

structural protein and alkaline solution that are 

needed in the formation of spermatophores [7].  

Prostate gland, a fibromuscular gland lies 

in the front of the rectum area and surrounding 

urethra [7] [8]. Prostate gland anatomy 

describes this gland in different lobes and 

three zones as shown in fig.3.  

▪ Lateral lobe 

▪ Median lobe 

▪ Anterior lobe 

▪ Posterior lobe 

▪ Central zone 

▪ Transition zone 

▪ Peripheral zone 

 

 
Fig.3. Section of Prostate Gland Anatomy zone Representation 
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Prostate gland size changes with an 

increase in men's age. The prostatitis condition 

in the prostate gland occurs by infection. 

When gland cell size changes abruptly, 

prostate cancer begins to form. This cancer 

spreads very slowly and starts causing 

symptoms for years and years. 

Digital rectum examination [10], 

prostate specific antigen [9] Imaging test and 

prostate biopsy tests are used for possible 

cancer symptoms examination and diagnosis 

in male patients. 

Traditional prostate cancer testing 

tools sometimes become less accurate and 

digital rectum analysis and biopsy may cause 

infection, bleeding, and pain due to external 

instrument use.  

The new approach has been 

introduced in cancer diagnosis using advanced 

radiographic tests and machine learning 

techniques. With the incursion of artificial 

intelligence techniques in spine related 

surgery, a new approach has been adopted to 

create clinical analytics tools and diagnostic 

instruments. ML and AI technique makes 

clinical predictions and decision-making tasks 

easier [12] [13]. These techniques also play an 

important role in transforming medical 

imaging which incorporates medical 

radiology.  

Newly designed diagnostic imaging 

systems are utilizing the capabilities of AI and 

ML techniques. Specially designed Algorithms 

help performance tuning for imaging systems 

[15-18] and facilitate the quantification and 

detection of various possible clinical 

scenarios.AI techniques not only show 

impressive performances in accurately 

identifying the cancer region in prostate gland 

in male reproductive system. 

Machine Learning In Prostate Cancer 

Detection: 

 Researchers with the help of the latest 

machine learning techniques are developing 

advanced methods for detection and analyzing 

prostate cancer [9]. 

 ML techniques can be best suited with 

imaging tests that are used for prostate cancer 

diagnosis. Radiography such as CT and MRI 

are the x-ray imaging testing methods that 

easily defines all prostate gland anatomical 

details [11]. This method provides details 

about lesion location, structural tissue changes 

in gland and size of the prostate gland.   

A. The logistic regression:   

 Logistic Regression, a ML based 

predictive analytic algorithm which uses 

probability statistics. Binary and multi linear 

logistic regression are the two types of the 

regression used for data classification. 

 Conversion of data samples into its 

statistical probabilities, sigmoid functions are 

used in logistic regression given by 

 ( )  
 

     
                ------ (1) 

 Following steps are required to do 

logistic regression in classification process 

▪ Data preprocessing 

▪ Logistic regression function fitting 

to training dataset 

▪ Test result prediction 

▪ Test result visualization 

B.   K Nearest Neighbor Classifier 

▪ Selection of no. of neighbor 

▪ Euclidian distance calculation 

between no. of neighbors 

▪ Counting no. of data points for 

every data 

▪ Assign new data points   

 

Proposed Work: 

An aim of the proposed paper is to 

implement the four ML based classifiers for 
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prediction of the prostate cancer type from the 

given prostate cancer patient data. The cancer 

data is a CSV based file that has information 

about prostate cancer results that are either 

malignant or benign and geometric 

information about cancer prostate gland. 

Logistic regression and K- nearest 

Neighbor (KNN) classifiers are implemented 

to predict the results based on the information 

provided in the given data.  

Following essential steps performed 

for the prediction process using logistic 

regression and KNN Classifier techniques 

 

 

 

 

▪ Load the dataset 

▪ Feature extraction from the given dataset 

▪ Data collection for training and testing 

purpose 

▪ Train the model on the training data 

▪ Prediction on the basis of testing data 

 

Observations: 

  The values of classification metrics 

are calculated by implementing the proposed 

classifiers for the prostate cancer prediction. 

The prostate cancer result is either Benign or 

Malignant. The benign prostate cancer is 

represented by 0 and malignant by 0. The 

values of the metrics for each classifier are 

given in respective tables. 

 

Table 1: Classification Metrics for Logistic Regression 

Accuracy Precision Recall F1-Score 

91% +Ve -Ve Sensitivity Specificity +Ve -Ve 

0.91 0.90 0.95 0.82 0.93 0.86 

 

 

Fig 6 Confusion Matrix for Logistic Regression 

 

 

 

TABLE 3 Classification Metrics for KNN Classifier 

Accuracy Precision Recall F1-Score 

73% +Ve -Ve Sensitivit

y 

Specificity +Ve -Ve 

0.84 0.57 0.73 0.73 0.78 0.64 
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Fig.6. Confusion Matrix for KNN Classifier 

 

Conclusion: 

The comparative analysis between 

logistic regression and KNN based ML 

classifiers is presented. The numerical data 

related to prostate cancer gland is used for this 

comparative analysis. Logistic regression 

classifier (LR) is accurate to 91 % in 

predicting the nature of prostate cancer either 

malignant or benign. The accuracy for  KNN 

is only 73% . The ability to capture the all 

positive samples called as True Positive Rate 

(TPR) or sensitivity for given classifiers 

Logistic regression and KNN are 94% and 

83% respectively. Thus the prostate cancer 

prediction can be efficiently performed by 

using logistic regression technique. 
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