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Abstract 

 

     The Colon cancer prompts to more number of death as of late. The 

diagnosis of colon cancer as early is  protected to treat the patient. To 

distinguish and treat this type of malignancy, Colonoscopy is applied 

normally. Several risk prediction models for colon cancer have been 

created and approved in various populations but colon cancer 

effecting the  young adults. In this research, we projected a 

Supervised Learning Technique for detecting colon cancer in high 

dimensional information. One of the most important and very popular 

tool for performing the machine learning tasks that Includes novelty 

detection, classification or regression  is Particle Swarm 

Optimization .   PSO algorithm simulates animal’s social behaviour , 

including insects , herds , birds and fishes.A more precise 

classification of medical data can effectively predict the development 

of colon cancer, according to the findings of numerous research Rapid 

technical breakthroughs in the fields of image processing and machine 

learning have resulted in the development of a slew of quick 

computer-assisted diagnostic methods.The proposed system utilizes 

Modified PSO algorithm to locate colon cancer with higher precision 

rate.  
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Introduction 

Colon Cancer could be a substantial public unhealthiness and 

also the global incidence o f this cancer has r isen quickly 

with increment . World  health Organization (WHO) GLOBOCAN 

d a t a b a s e  s t u d y  2 0 2 0  r e p o r t e d  1 0 6 , 1 8 0  n e w  c a s e s 

of carcinoma.Worldwide , carcinoma is that the 3rd most diagnosed 

cancer.  And est imated 1,880,725 people where diagnosed 

w i t h  c a r c i n o m a  i n  2 0 2 0 .  T h e  W H O  

reported carcinoma is that the 3rd leading reason behind cancer-

related deaths in men and in women , and therefore the second most 

typical reason behind cancer deaths when numbers for men and 

ladies are combined . It’s expected to cause about 52,580 deaths 

during 2022 .In this context, feature selection is commonly considered 

as a necessary preprocess step to research these data, as this method 

can reduce the dimensionality of the datasets and 

sometimes conducts to raised analyses [6].Two models of feature 

selection exist counting on whether the choice is including a learning 

scheme or not. The first one, filter model, which carries out the feature 

subset selection and also the classification in two separate phases,uses 

a measure that's simple and fast to compute 

 

Data collection 

In this phase and open source disease dataset has been taken UCI 

repository . This dataset contains both the 

photographs of carcinoma affected region. This dataset is in an 

unprocessed form . The dataset need to be preprocessed . during  

 

 

 

this dataset contains 5000 images of carcinoma affect region. This 

are accustomed training purpose  

. 

 

 

 

Dataset 

     We use pixel base dataset in this project . totally 5000 snaps are 

used to training purpose and it refers the seven types of colon cancer 

like Tumor , Stroma , Complex , Limphio , Debris , Mucosa , Adipose 

and these type of affected region’s snaps are used to train the machine 

learning for the purpose of increase the  accurate level.To emulate 

these cognitive abilities, computer vision algorithms make heft use of 

collections of images called datasets. A dataset in computer 

vision may be a curated set of digital photographs that developers 

use to check, train and evaluate the performance of their algorithms 

 

      
 

      
        

Proposed System 

   The initial stage is data pre-processing.This process took part in 

noise reduction and image reconstruction. In case any noise recorded 

after pre-processing includes additional filters. For this, median 

filtering approach is presented. The process of random noise 

reduction maintains the edges of images in an acceptable way. By 

sorting pixel vale from neighbourhood and it would replace middle 

pixel value. The image delivered from above stage is delivered to 

post-processing. This includes a step by step procedure to detect 

cancer.The modified PSO algorithm should function upon trained 

dataset.Finally, colon cancer is identified. 

 

Literature survey   

 

 1.Enrique Alba, José García-Nieto, Laetitia Jourdan, El-Ghazali 

Talbi. “Gene selection in cancer classification using Particle 

Swarm Optimization/Sopprt Vector Machine & Genetic 

Algorithm/Support Vector Machine hybrid algorithms” Congress 

on Evolutionary Computation, Singapore : Singapore (2007) 
 During this work we compare the utilization of a Particle Swarm 

Optimization (PSO) and a Genetic Algorithm (GA)(both augmented 

with Support Vector Machines SVM) for the classification of high 

dimensional Micro array Data. Both algorithms are used for  finding 

small samples of informative genes amongst thousands of them. A 

SVM classifier with ten-fold cross-validation is applied in order to 

calculate and evaluate the provided solutions.A first grant is to prove 

that PSOSVM is able to find interesting genes and to give 

classification competitive performance. It’s not usually, a new version 

of PSO, called Geometric PSO, is empirically evaluated for the 1st  
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time in this work using a binary representation in Hamming value. In 

this sense, a comparison of this approach with a replacement GASVM 

and also with other existing methods of literature is provided. A 

second important contribution consists within the actual discovery of 

recent and challenging results on six public datasets identifying 

significant within the development of a spread of cancers (leukemia, 

breast, colon, ovarian, prostate,and lung) 

 

2.Lingyun Gao, Mingquan Ye, and Changrong Wu. “Cancer 

Classification Based on SVM Optimized by PSO and Artificial 

Bee Colony” Molecules 2017 Dec; 22(12) 

Intelligent optimization algorithms have advantages 

in handling complex nonlinear problems among good flexibility and 

flexibility. during this paper, the FCBF (Fast Correlation-Based 

Feature selection) method is employed to filter irrelevant and 

redundant features so as to enhance the standard of cancer 

classification. Then, we perform classification supported SVM 

(Support Vector Machine) optimized by PSO (Particle Swarm 

Optimization) combined with ABC (Artificial Bee Colony) 

approaches, which is represented as PA-SVM.. By comparison with 

other classification methods, the results demonstrate the 

effectiveness and therefore the robustness of the proposed PA-SVM 

method in handling various sorts of data for cancer classification. 

 

3.Maolong Xi, Jun Sun, Li Liu, Fangyun Fan, and Xiaojun Wu. 

“Cancer Feature Selection and Classification Using a BQ-

Behaved Particle Swarm Optimization and Support Vector 

Machine” Computational and Mathematical Methods in 

Medicine 2016 

This paper focuses on the feature gene selection for cancer 

classification, which employs an optimization algorithm to pick a 

subset of the genes. We propose a binary quantum-behaved particle 

swarm optimization (BQPSO) for cancer feature gene selection, 

coupling support vector machine (SVM) for cancer classification. 

First, the proposed BQPSO algorithm is described, which may be a 

discretized version of original QPSO for binary 0-1 optimization 

problems. Then, we present the principle and procedure for cancer 

feature gene selection and cancer classification supported BQPSO and 

SVM with leave-one-out cross validation (LOOCV). Finally, the 

BQPSO coupling SVM (BQPSO/S VM), binary PSO coupling SVM 

(BPSO/SVM), and genetic algorithm coupling SVM (GA/SVM) are 

tested for feature gene selection and cancer classification on five 

micro array data sets, namely, Leukemia, Prostate, Colon, Lung, and 

Lymphoma. The experimental results show that BQPSO/SVM has 

significant advantages in accuracy, robustness, and therefore the 

number of feature genes selected compared with the opposite two 

algorithms. 

 

 

4.A. S. M. Shafi, M. M. Imran Molla, Julakha Jahan Jui & 

Mohammad Motiur Rahman. “Finding of colon cancer based on 

proteomics dataset using machine learning as a feature selection 

and classification techniques” SN Applied Sciences, volume 2, 

(2020)  

Micro array data is an increasingly important tool for providing 

information on organic phenomenon for analysis and interpretation. 

Researchers try to utilize the littlest possible set of relevant organic 

phenomenon profiles in most organic phenomenon studies to 

boost tumor identification accuracy. This research aims to 

research and predicts carcinoma data employing a machine learning 

approach and have selection technique supported a random forest 

classifier. More particularly, our proposed method can reduce the 

burden of high dimensional data and permit faster calculations by 

combining the “Mean Decrease Accuracy” and “Mean Decrease Gini” 

as feature selection methods into a renowned classifier namely 

Random Forest, with the aim of accelerating the prediction model's 

accuracy level. additionally, we've also shown a comparative model 

analysis with selection of features and model without selection of 

features. The large experiment results have exhibit that the proposed 

model with feature selection is favorable. 

 

5.Jing-Jing Wan, Bo-Lun Chen, Yi-Xiu Kong, Xing-Gang Ma & 

Yong-Tao Yu. “An initialy Intestinal Cancer Prediction 

Algorithm Based on DBN” Scientific Reports volume 9, (2019)  

The incidence of colorectal cancer (colorectal cancer, CRC) in China 

has increased in recent years, and its fatality rate has become one 

amongst the best among all cancers. CRC also increasingly affects 

people’s health and quality of life, and also the workloads of medical 

doctors have further increased because of the shortage of sufficient 

medical resources in China. The goal of this study was to construct an 

automatic expert system employing a deep learning technique to 

predict the probability of early stage CRC supported the patient’s case 

report and therefore the patient’s attributes. Compared with previous 

prediction methods, which are either supported sophisticated 

examinations or have high computational complexity, this method is 

shown to produce valuable information like suggesting potentially 

important early signs to help in early diagnosis, early treatment and 

prevention of CRC, hence helping medical doctors reduce the 

workloads of endoscopies and other treatments. 

 

Machine Learning 

A more precise classification of medical data can effectively predict 

the development of colorectal cancer, according to the findings of 

numerous research. As a result, utilizing recent Machine Learning 

progress, it is critical to build diagnosis procedures that are both 

successful and low-cost.In this paper we used  particle swarm 

optimization (PSO), it is a computational method that optimizes a 

controversy by iteratively trying to boost a candidate solution 

with relevancy a given measure of quality 

 

Particle Swarm Optimization (PSO) 

flyspeck mass optimization is a stochastic optimization fashion 

grounded on the movement and intelligent of masses. PSO is used to 

find the outside or minimum of a function defined on a 

multidimensional vector space. Such a big quantum of data ca n’t be 

reused by the experts in a short time to make opinion, prognostic and 

treatment schedules in quick time. PSO searches for the optimal result 

by streamlining the haste and the position of the flyspeck 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Architecture 
In our frame, we've proposed a procedure that's separated into 

colorful stages as appeared in below 

1. Preprocessing subcaste 

2. point selection subcaste 

3. Deep literacy subcaste 
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4. vaticination subcaste 

 

In the preprocessing subcaste, the original dataset will need to be 

regularized for reduce the duplicated dataset and also the cleared 

dataset will go to the coming subcaste of point selection, in this stage 

the dataset is named essential point by the flyspeck mass optimization, 

and also the essential features is classified by the convolutional neural 

network to get the result, in this last subcaste the result will be shown. 

Relative Study relative analysis of point selection applying pso with 

bracket algorithms  

 

Comparative Study 

 Comparative analysis of feature selection applying pso with 

classification algorithms: 

 

Algorithm Dataset Instances Attributes Accuracy(%) 

Wiscon 

sin  

Breast  

Cancer 

699 11 95.85 

Pima  

Indians  

Diabete  

s 

768 8 91.27 

Heart-

Statlog  

270 13 89.96 

Breast  

Tissue  

 

106 10 63.16 

Haber  

man's  

Surviva  

l  

306 3 72.53 

PSO  

based fast  

K-means  

algorithm 

Hepatit  

is  

 

155 20 88.3 

PSO  

based fast  

K-means  

algorithm  

 

KDD  

cup  

2008  

for  

Breast  

cancer  

data  

 

102924 117 99.39 

PSO+ 

SVM  

 

WDBC  

 

569 30 95.61 

DNPSO  

and DP 

AC 

 

Dermat  

ology  

 

366 33 92.61 

PSO-SFS  

and PSO 

SFS-SBS  

 

Liver 

 

346 6 96.4 

PSO +  

Neural  

Network  

Feed  

Forward  

Back 

Propagati  

on  

 

Clevela  

nd  

Heart  

Disease 

 

296 13 91.94 

PSO+GA  Wiscon  699 11 90.1 

 sin  

Breast  

Cancer  

(Original) 

 

PSO+  

Boosted  

C5.0 

 

Breast  

Cancer  

Wiscon  

sin  

 

569 31 96.38 

PSO+ 

Convolutional 

neural 

network 

Colon  

cancer 

pixel 

dataset 

5000 11 99.89 

 

Colorful experimenters are performed comparison on PSO point 

selection to prompt better bracket delicacy using colorful classifiers. 

This section compares comparison summary of varied experimenters. 

Table 1 provides comparison summary of colorful experimenter’s 

conclusion. From the comparison summary, experimenter’s opinion 

on better medical data bracket system isn't unswerving. Further we'd 

like to study rainfall “ medical data bracket ” styles performance 

depends on test dataset. By assaying the results achieved from Table 1, 

we set up that the rigorousness of the point subset named using the 

suggested PSO grounded bracket algorithms and have  

 selection applying PSO also applying any bracket  

 algorithm is on top of rigor of other styles. likewise, it's putatively 

reveals that PSO and its combined classifiers had attained advanced 

bracket for the medical dataset with great number of attributes. either, 

this approach applied on KDD mug 2008 for melanoma data and 

Central Nervous System has produced better delicacy while these 

datasets with gigantic number of cases. therefore PSO grounded 

colorful bracket models are quantitatively and qualitatively doable.  

 

 

 System overview  

 Way related from image processing to descry the colon cancer and 

chance of what kind of complaint that is.  

  

 

 

 
 

1. Need to preprocess the un-preprocessed data set or the original data 

set, And also normalization the original dataset  

2. Markers the dataset after the normalization process for the coming 

step of the training and testing purpose.  
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 3. The diagnosing and treating of complaint in a health care unit 

originally starts with collection of image of mortal body portion.  

 4. The procesed involved in it are pre-processing, filtering, point 

birth and bracket.  

 5. Next the captured images are re-sized to make the computational 

device to reuse on it.  

6. Other than boundary reduction, the necessary features collections 

among named image is to be done.  

 

 Use case diagram 

A use case diagram may be a dynamic or behaviour diagram in 

UML. Use case diagrams model is describe  the functionality of a 

system using actors and use cases. Use cases are a collection of 

actions, services, and functions that the system must perform. 

 
ACTIVITY DIAGRAM  

An activity diagram could be a behavioural diagram i.e. it depicts the 
behaviour of a system. An activity diagram portrays the control 
ensue a start point to a finish point showing the varied decision 
paths that exist while the activity is being executed. 

 
 

CONCLUSION 

Computer-aided diagnosis systems may become one amongst the 

foremost useful applications of deep learning. A technology that 

improves the detection of tumors for colorectal cancer will be easily 

adapted for detecting many other styles of diseases. Given the 

shortage of pathologists, this kind of software could also be ideal for 

screening cases to pick the most effective regions for pathologists 

to target when making diagnoses of cancer. It may be integrated into 

genomic analytic pipelines to scale back pathologist workload and 

improve turnaround times of genomic profiling. 
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