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Abstract: Ovarian cancer is a dangerous disease for women. In most cases the tumor after spreading within the pelvis and 

abdomen is detected, at this late detection ovarian cancer tumor is more complex to treat, so starting stage detection is important 

to ovarian cancers. To find the correct diagnostic sign in ovarian tumor images observed by the Ultrasound or other tests is a 

difficult task for gynecologists. There is a need to implement an effective computer-aided diagnostics (CAD) system for the 

classification of the ovarian tumor as benign and malignant, which is also inexpensive to patients because lack of cost-effective 

methods to early detection accrues high mortality in ovarian cancer patients. Here proposed a pattern recognition method for the 

detection and classification of ovarian cancer using various train functions of neural networks for improved accuracy and 

sensitivity.  
Index terms: Ovarian cancer, computer aided diagnosis, Neural Network, Pattern recognition. 

INTRODUCTION 

Ovarian cancer is an important disease to women; it does not identified until it has spread within the pelvis and stomach, after 

tumor spread into abdomen it is more struggling to treat. A cancer tumor can form by an abnormal cell in the ovary can starts to 

multiply to out of control. If not treated at this stage, the tumor can multiply in other body parts. Ovarian cancers are a group of 

diseases that affect the ovaries. There are different types of ovarian cancer but all are called ovarian cancer because they affect 

ovaries, they are different from others in terms of their origin, appearance through a microscope, test, and treatment. About 

21,750 women in the US receive an ovarian cancer diagnosis in2020 and 14000 women died from it. Only 20% of ovarian 

cancers are detected at an early stage [1]. Nowadays the age group between 55 to 75 years that is more than 50% of ovarian 

cancer death will happen, and around 25% of death occur between 35 to 54 years.[U. Rajendra Acharya et. Al], with the 

introduction of TVUS and 3D Ultrasonography, the sensitivity specificity of ultrasonography has been improved significantly.  

Mohamed Elhosony et al have developed a different approach for best subset feature were chosen from an extensive dataset 

and assembled by utilizing some strategies in IoMT data for better performance. His work gives better RMSE and 95% of 

accuracy. Lingeng lu et al proposed another framework for the detection of ovarian cancer tumor growth by measuring the 

correlation between lin-28B and IGF-II. H. Montazery kordy et al discovered a wavelet-based feature extraction method and filter 

approach for identifying the biomarker in mass spectra, they get 98% accuracy by proposed methods.  A microchip- ELISA-based 

detection system implemented by using a charge-coupled device or a cell phone is also used for detecting ovarian cancer [shaqi, 

wang et al]. A CAD-based PNN classifier is used for detecting cancer by extracting features from ultrasound images and training 

the extracted features and finally classifying cancerous masses [U. Rajendra Acharya et al]. A special deep convolution neural 

network technique based on Alex net was also used to detect ovarian cancer from cytological images, from this method got 

78.20% of accuracy.[Miaowu et al]. By delineating the collagen febrile morphology observed in second-harmonic generation 

images of women as benign or malignant [Bruce L wen et al]. The deep learning with cost-sensitive random forest classifier 

method was used to classify the ovarian cysts associated with color ultrasound images [Jonathan p. celli et al]. 

In this work, we introduced a newly technique for ovarian cancers detection and classification using various algorithms of 

Pattern Recognized Neural Network. Here we extract images from a popular database (FDA-NCI clinical proteomics program 

databank for ovarian cancer detection and classify which is normal (benign) or abnormal (malignant) by using different Neural 

Network techniques.  

 

 

http://www.ijrti.org/
mailto:thanavel602@gmail.com


© 2022 IJNRD | Volume 7, Issue 3 March 2022 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2203080 International Journal of Novel Research and Development (www.ijnrd.org)  

 

653 

RESEARCH METHODOLOGY 

2.1 Pattern Recognition neural network algorithms 

The neural network for pattern recognition is a feed-forward network; it can be used to the input data for classifying the inputs 

according to the target classes. There are so many neural network training algorithms are available for the pattern recognition 

process with numerous performance factors. From that the Levenberg –Marquardt algorithm is important, it is used for second-

order training speed. Its performance function is calculated by the sum of squares and Hassian matrix. The gradient of this 

algorithm can be measured based on Jacobian matrix and Vector of Network errors. The Bayesian regularization algorithm 

reduces the weights and squared errors. It changes the linear combination also so that after training, the network has high 

qualities.  

Backpropagation is used to calculate the performance for Bayesian regularization. Newton’s method is one of the best 

conjugate gradient methods used for speed optimization. There is a group of algorithms available; those are processed based on 

Newton’s method but which does not require the computation of second derivatives. Rprop is another important training set, it is 

used to reduce the negative effects of the partial derivatives. This resilient backpropagation algorithm performance is not very 

sensitive to fixing the training parameters. Also, this method is faster than the normal steepest descent algorithm. The scaled 

conjugate gradient methods are processed based on conjugate gradient direction and do not perform line search events at every 

iteration. Three types of conjugate gradient methods are exits in the neural network toolbox; those are used to implement three 

conjugate gradient algorithms. 

Another type of best algorithm is gradient descent with momentum, which allows a network to respond to local gradient also 

recent gradient in the error surface. Mostly used parameters of this technique are learning rate and momentum constant. Here the 

term momentum constant defines the momentum number. And the Batch steepest is one of the simplest methods, it uses the 

function trained to train the inputs. If we set the learning rate lr is high then the algorithm is unstable and set the learning rate as 

low then the algorithm has a long coverage time.  

 

 Fig 1: Model Neural Network Architecture 

2.2 Performance function 

 In our research work, the mse is used as a performance function it measures the network’s performance according to the 

mean squared errors. The function ‘perf’ is used to get arguments from inputs and returns the mean square errors. The process of 

training of a network includes that the giving values of network biases and weights to optimize network performance as expressed 

by performance function. In most case ‘mse’ is used as performance function for feed-forward network, also it is an average 

squared error between network outputs (a) and target (t). The mathematical expression for the mean square error is written as 

MSE =
𝟏

𝐍
∑ (ei)

2𝐍
𝐢=𝟏 =

𝟏

𝐍
∑ (ti − ai)

𝟐𝐍
𝐢=𝟏                                         (1) 

2.3 Proposed Methodology 

 

Figure 2: block diagram for ovarian cancer detection and classification 
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2.3.1 Ovarian cancer dataset 

The database used for the detection and classification of this research work is available from the FDA-NCI clinical proteomic 

Program databank. This dataset aims to study how a piece of low- molecules weight information can serve as a diagnostic feature. 

This database is also used as a tool for the classifiers. The dataset used contains 95 controls or benign and 121 ovarian cancers or 

a malignant total of 216 samples. The information about the dataset and it are freely available online at the following link: 

HTTP:// home.ccr.cancer.gov/ncifdaproteomic/pptterns.asp. 

 2.3.2 Preprocessing and Feature Extraction 

Preprocessing is reduced any noise in the image to detect the tumor. Database image is input to this unit. In this section noise 

of the image is reduced and enhanced image using various filtering methods. Feature extraction is a technique used to change the 

visually extractable and non-extractable features into mathematical descriptors. Any pathological or traumatic discontinuity of 

tissue or loss of function of a part of the body is named a lesion; this module contains statistical features that are classified as 

Transform Domain features. 

 2.3.3 Classifier 

In the case of ovarian cancer classification, we used ANN architecture consisting of 20 hidden layers with 100 nodes and an 

output layer with two nodes, whose value inform as cancer or control. Here the function cross-entropy is used for feature 

extraction to provide good performance. All training algorithms are working for ANN training for selecting one of the best 

algorithms out of all, that algorithm gives better performances features than others for ovarian cancer database. Best results were 

acquired using scaled conjugate gradient and Conjugate gradient with Powell-Beale algorithms. 

2.4 Tool used for signal processing 

In this research work, MATLAB is employed as a tool for signal processing. It is a performance-oriented high-level 

programming numerical computing environment that incorporates visualization, mathematical computation, and programming in 

a friendly way. It has many .inbuilt commands and functions for performing mathematical calculations and is also used for 

displaying the graphical representation. It has tools for image and signal processing that supports to design and analysis of images 

by linear filtering algorithms. Most software engineers and scientists have used this software to target the required results by 

selecting the proper tools and features. 

III. RESULT AND DISCUSSION 

3.1 Evaluation matrixes 

The findings of the suggested ovarian cancer detection and classification technique are discussed in this section. We 

utilized Matlab version 2014a to configure the proposed approach. This technique was tested on a Windows computer with a 1.6 

GHz Intel Core i5 processor and 4 GB RAM. The proposed technique has been verified on a database for ovarian cancer that is 

freely got on the source of the internet. Three evaluation matrixes are calculated from the confusion matrix by using the following 

expressions 

 3.1.1 Sensitivity  

The sensitivity of tumor detection is determined by taking the ratio of the number of true positives to the sum of true 

positives (TP) and true negatives (TN). This relation can be expressed as:  

   𝑆𝑇 =
𝑇𝑃

𝑇𝑃+𝑇𝑁
                                                                                               (2) 

 3.1.2 Specificity 

The specificity of the cancer lesion detection can be evaluated by the factors number of true negatives (TN) and the 

combined number of true negative (TN) and false positive (FP). This specificity can be expressed as: 

   𝑆𝑃 =
𝑇𝑁

𝑇𝑁+𝐹𝑃
                                                                                               (3) 

3.1.3 Accuracy 

The accuracy of the breast cancer lesion identification can be calculated by taking the ratio of the true values present. 

This accuracy can be expressed by the following equation. 

      𝐴 =
𝑇𝑃+𝑇𝑁

𝑇𝑃+𝐹𝑃+𝐹𝑁+𝑇𝑁
                                                                                               (4) 

3.2 Observations after training and testing database 

 The following section described about the performance analysis of various pattern recognition neural network training 

algorithms and different types ofccharacteristics plots like training performance plot, training state plot, ROC plot and confusion 

matrix plot. 
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3.2.1 Performance study for various training algorithms 
 

Table 1-Results of ovarian cancer detection and classification after testing for various algorithms 

 

S.No 

 

Training algorithm Gradient Performance by mean square error(mse) Accuracy in 

percentage 
Train 

perf 

Val. 

Perf 

Test 

perf 

Total perf 

1 Levenberg-Marquardt  0.0116 0.13 0.15 0.13 0.131 97.91% 

2 BFGS quasi-Newton  0.0742 0.36 0.33 0.40 0.359 9 5.83% 

3 Resilient backpropagation  

 

0.0261 0.40 0.36 0.38 0.382 91.66% 

4 Scaled conjugate gradient 0.0055 0.34 0.34 0.41 0.344 98.14% 

5 Conjugate gradient with 

Powell-Beale restarts 

0.0180 0.35 0.34 0.40 0.343 98.14% 

6 Conjugate gradient with 

Fletcher-Reeves 

0.0690 0.38 0.35 0.37 0.376 95.37% 

7 Conjugate gradient with 

Polak-Ribiére 

0.00044 0.34 0.35 0.45 0.341 96.75% 

8 Gradient descent  0.0551 0.40 0.35 0.36 0.43 93.05% 

9 Gradient descent with 

momentum 

0.0553 0.40 0.35 0.36 0.43 93.05% 

 

 

 3.2.2 Outputs observed by neural network training process  

 
Fig a: Pattern Recognition Neural Network Architecture for Ovarian Cancer detection 

 

    
Fig b: Training performance plot    fig c: Training state plot 
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Fig d: Error histogram with 20 bins    Fig e: All Confusion matrix plat 

 

      
Fig f: ROC plot        Fig g: Neural network training 

CONCLUSION 

  Ovarian Cancer is the most dangerous disease. A patient life can be saved by detecting cancers at an early stage. From 

my literature review, many techniques exist with some limitations. In our proposed algorithm, the pattern recognition neural 

network successfully detected the cancerous cells from ovarian cancer images and classified them by the proposed algorithm with 

98% accuracy. It gives better accuracy than compared to other algorithms. The cancerous cells are found at the early stages then 

the life of the patient can be saved, which improves the survival ratio. 

  

REFERENCE 

[1]. Bruce L. Wen,a,b Molly A. Brewer,c Oleg Nadiarnykh,d James Hocker,e Vikas Singh,f Thomas R. Mackie,a,b and Paul 

J. Campagnolaa,e, “Texture analysis applied to second harmonic generation image data for ovarian cancer 

Classification” Journal of Biomedical Optics 19(9), 096007 (September 2014). 

[2]. Ali Mohammad Alqudah, MSc, “Ovarian Cancer Classification Using Serum Proteomic Profiling and Wavelet Features 

A Comparison of Machine Learning and Features Selection Algorithms” Journal of Clinical Engineering. 

[3]. U. Rajendra Acharya, Muthu Rama Krishnan Mookiah,S. Vinitha Sree, Ratna Yanti, Roshan Martis, Luca Saba, Filippo 

Molinari, Stefano Guerriero, and Jasjit S. Suri, “Evolutionary Algorithm-Based Classifier Parameter Tuning for 

Automatic Ovarian Cancer Tissue Characterization and Classification”   DOI 10.1007/978-1-4614-8633-6_27, © 

Springer Science Business Media New York 2013. 

[4]. U. Rajendra Acharya, S. Vinitha Sree, Sanjeev Kulshreshtha, Filippo Molinari, Joel En Wei Koh, Luca Saba, Jas jit S. 

Suri, “GyneScan: An Improved Online Paradigm for Screening of Ovarian Cancer via Tissue Characterization” DOI: 

10.7785/tcrtexpress.2013.600273  Technology in Cancer Research and Treatment ISSN 1533-0346 Volume 13, Number 

6, December 2014 © Adenine Press (2014) 

[5]. Miao Wu1 , Chuanbo Yan1, Huiqiang Liu1 and Qian Liu2,  “Automatic classification of ovarian cancer types from 

cytological images using deep convolutional neural networks” Bioscience Reports (2018) 38 BSR20180289 

https://doi.org/10.1042/BSR20180289. 

[6]. Mohamed Elhoseny, Gui-Bin Bian, SK. Lakshmanaprabu, K. Shankar, Amit Kumar Singh and Wanqing Wu , “Effective 

Features to Classify Ovarian Cancer Data in Internet of Medical Things”- 19 September 2018 

http://www.ijrti.org/
https://doi.org/10.1042/BSR20180289


© 2022 IJNRD | Volume 7, Issue 3 March 2022 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2203080 International Journal of Novel Research and Development (www.ijnrd.org)  

 

657 

[7]. ShuQi. Wang,a Xiaohu Zhao,a Imran Khimji,a Ragip Akbas,b Weiliang Qiu,c Dale Edwards,d Daniel W. Cramer,d Bin 

Ye*d and Utkan D emirci*ae “Integration of cell phone imaging with microchip ELISA to detect ovarian cancer HE4 

biomarker in urine at the point-of-care”, DOI: 10.1039/c1lc20479c. 

[8]. Lingeng Lua, Dionyssios Katsarosb, Khvaramze Shaverdashvilia, Biyun Qiana,c, Yixing Wua, Irene A. Rigault de la 

Longraisb, Mario Pretib, Guido Menatob, Herbert Yua, “Pluripotent factor lin-28 and its homologue lin-28b in epithelial 

ovarian cancer and their associations with disease outcomes and expression of let-7a and IGF-II”, European Journal Of 

Cancer 45(2009) 2212-2218. 

[9]. Jonathan P. Celli, Imran Rizvi Conor L. Evans, Adnan O. Abu-Yousif, Tayyaba Hasan, “Quantitative imaging reveals 

heterogeneous growth dynamics and treatment-dependent residual tumor distributions in a three-dimensional ovarian 

cancer model” SPIE Journal of Biomedical Optics 15_5_, 051603 _September/October 2010. 

[10]. Umar Alqasemi, Patrick Kumavor, Andres Aguirre, Quing Zhu, “ Recognition algorithm for assisting ovarian 

cancer diagnosis from coregistered ultrasound and photoacoustic images: ex vivo study” Journal-of-Biomedical-Optics 

on 14 Dec 2020.  

[11]. Lei Zhang1 & Jian Huang1 & Li Liu1, “Improved Deep Learning Network Based in combination with Cost-

sensitive Learning for Early Detection of Ovarian Cancer in Color Ultrasound Detecting System”, 28 June 2019 Springer 

Science Business Media, LLC, part of Springer Nature 2019 

[12]. TG Clark1, ME Stewart2, DG Altman1, H Gabra2, “ A prognostic model for ovarian cancer and JF Smyth2”, 

British Journal of Cancer (2001) 85(7), 944–952 © 2001 Cancer Research Campaign doi: 10.1054/ bjoc.2001.2030  

[13]. H. Montazery Kordy, M. H. Miranbaygi1, M. H. Moradi, “Ovarian Cancer Diagnosis Using Discrete Wavelet 

Transform Based Feature Extraction from Serum Proteomic Patterns”, proc. Cairo international biomedical engineering 

conference 2006. 

[14]. Nuo Yang, Sippy Kaur, Stefano Volinia, Joel Greshock, Heini Lassus et al, “MicroRNA Microarray Identifies 

Let-7i as a Novel Biomarker and Therapeutic Target in Human Epithelial Ovarian Cancer”, 2008 American Association 

for Cancer research December 14, 2020  

[15]. Mark A. Eckert , Shawn Pan , Kyle M. Hernandez , Rachel M. Loth , Jorge Andrade , Samuel L. Volchenboum 

, Pieter Faber, Anthony Montag , Ricardo Lastra , Marcus E. Peter, S. Diane Yamada, and Ernst Lengyel. “Genomics of 

Ovarian Cancer Progression Reveals Diverse Metastatic Trajectories Including Intraepithelial Metastasis to the Fallopian 

Tube”, October 7, 2016; DOI: 10.1158/2159-8290.CD-16-0607. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

http://www.ijrti.org/

