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Abstract: 
            It is becoming much essential for people to live a healthy life. At times considering healthy lifestyle, 
people need to face unexpected diseases like cancer, COVID-19, tumors that leave people astonished. To 
avoid such harmful and sudden diseases, advanced technologies have contributed many new discoveries and 
many more are yet to come. Technologies have expanded the medical sector hugely. Taking into 
consideration such problems, techniques like machine learning, artificial intelligence, internet of things and 
many more come into picture. We can use many such models to predict the diseases and save people’s life. 
There are many existing systems that might help reducing the risk of disease. Like, there is a machine 
learning technique to detect corona virus disease among people with the help of X-ray images. Also, there 
are various systems that naturally identified lung tumor from CT images using convolutional neural network 
and global threshold technique, or using SVM, artificial neural networks (ANN). 
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I.     INTRODUCTION 
People are increasingly recognising the importance of living a balanced lifestyle. People can be confronted 

with unforeseen diseases such as cancer, COVID-19, and tumours, which can be shocking. Advanced 
technologies have contributed many new discoveries to prevent such dangerous and sudden diseases. The 
medical field has developed tremendously as a result of technological advancements. One such task is to 
diagnose lung tumour from the lung CT image. Where convolutional deep and wide network (CDWN) 
comes into use, with the help of popularly known technique for feature extraction called principal component 
analysis. This together helps in making the system yet more reliable to use. 

II.     LITERATURE  SURVEY 
Based on automatic lungs segmentation a convolution deep and wide network (CDWN) to extract relevant 

feature and segment the lung area more precisely was proposed [1]. The challenging task was to 
automatically segment the lungs area from the chest CT image. Firstly, the model was trained with a set of 
images and after this the image was transformed with the help of convolutional and deconvolutional 
operations and multiple kernels were used for extracting the feature maps. The experimental results showed 
that CDWN without dropout gave 0.95 Dice coefficient, 0.91 Jaccard coefficient and showed 0.98 accuracy 
followed by 0.99 specificity, 0.97 precision and 0.95 sensitivity. 

A shallow convolutional neural network (CNN) system to automatically identify the COVID positive and 
negative cases was proposed in [2]. To make the model effective four convolutional networks were used 
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and then the relevant features in the dataset were identified. Also, 5-fold cross validation was used to validate 
the results for various parameters. The overall model resulted in 99.69% accuracy with 0.9938 specificity 
and precision. Area under ROC curve (AUC) is 0.9995 along with F1-score as 0.9969. 

For detection of lung tumor the combination of two algorithms is used: whale optimization algorithm 
(WOA) and adaptive particle swarm optimization (APSO) to improve the performance of classification [3]. 
For classification convolutional neural network (CNN) was used.  For pre-processing of lung images Wiener 
filter was used with minimum mean square error. For segmentation of lung images global thresholding 
technique is applied. Comparative analysis was performed against classification techniques like SVM, ANN 
and CNN where CNN showed 97.18% accuracy. Also, efficiency of WOA_APSO (184.48222s) is compared 
with WOA (189.9583s) and APSO (193.55621s). The hybrid bio-inspired WOA_APSO algorithm 
comparatively achieved 97.18% accuracy, 97% of sensitivity and 98.66% of specificity. 

Considering COVID-19 situation a deep learning method was used to predict the spread of COVID-19 
[4]. Recurrent neural network and T-LSTM (Time-aware Long Short-Term Memory) was used to process 
and manage the sequential data record of patients for predictions. For evaluation of results, area under the 
curve of the Receiver Operating Characteristic (AUC-ROC) was used. The prediction model was trained to 
produce results at 0 days, 3 days, 6 days, 9 days and 12 days. The T-LSTM method gave results as 0.997, 
0.969, 0.947, 0.921, 0.914 for 0 days, 3 days, 6 days, 9 days and 12 days respectively. The result of predicted 
values is around 92% accurate before 12 days and 97% accurate before 3 days of survival time. With the 
use of KL divergence method three complications were found in patients which are myocardial injury, liver 
function injury and renal function injury. 

Recurrent neural network (RNN) and long short-term memory (LSTM) architecture was used to maintain 
the glucose level history of the patient [5]. Also, regression is used to predict the relevant values by dividing 
the grid in risk zones that is none, mild, moderate, and high which indicate the ground truth. The final model 
showed that RMSE for patient id 570 (RMSE=15.959) is less than RMSE for patient id 575(RMSE=21.675). 

Based on temperature detection during covid-19, a face classification in live image was used, to display 
the temperature in real-time [6]. Segmentation problem for pixel precise detection was solved using U-Net 
convolution network architecture, and a conditional generative adversarial network (cGAN) architecture for 
multiclass face analysis in infrared images. The criteria were IoU>0.5 to get positive result. The end result 
was IoU>0.8 which was a strong classification result and good detection rate. For person with glasses and 
face mask, the system predicted IoU<0.5. For areas like the mouth, eyes and eyebrows which were not 
visible, the system resulted IoU = 0. 

The block encryption method was used to maintain the security of patient’s medical history through cloud 
based IoT [7]. It predicts conditions like hypercholesterolemia (HCLS) and hypertension (HTN) and heart 
disease (HD) based on the patient’s history. Supervised machine learning methods can also be used like 
support vector machine, random forest, K-star and artificial neural network can be used for predicting 
various parameters [8]. And 10-fold cross-validation is performed for classification of data. Thus, K-star 
showed highest 95% accuracy, 94.5% precision, 93.5% recall and 93.99% f-score among all other 
classification techniques. 

Based on five different supervised machine learning models [8], logistic regression (LR), decision tree, 
naïve bayes, support vector machine (SVM) and artificial neural network (ANN) were used for prediction 
of COVID-19 infection. And correlation coefficient analysis was performed between dependent and 
independent features which showed a positive relationship. Model was evaluated using accuracy, sensitivity 
and specificity. Decision tree gave 94.99% accuracy, LR has 94.41% accuracy, naïve bayes resulted in 94.36% 
accuracy, SVM showed 92.4% accuracy and ANN showed 89.2% accuracy. Decision tree showed that age 
feature has been significantly dependent among all. 
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The technique called visual geometry group network (VGG16) has been used which is deep convolutional 
neural network to identify the COVID-19 positive and negative result from the chest image [9]. To 
reconstruct those chest images to high quality, a deep learning method called Super Resolution Generative 
Adversarial Network (SRGAN) is used. Overall, the proposed model (SRGAN+VGG) achieved 97.9% of 
accuracy, 99% of sensitivity and 98% of F1 score. The accuracy of the proposed model was 2.8% better 
than the last highest result. 

A machine learning technique have been determined to detect corona virus disease among people with the 
help of X-ray images [10]. The technique of logistic regression (LR) and convolution neural networks (CNN) 
was used. The aim was to improve the model by the use of Principal Component Analysis (PCA) which was 
feature selection technique to lower computational time. Also, Generative Adversarial Network (GAN) 
which was data augmentation technique to produce the similar artificial data. And by using the combination 
of PCA+CNN have resulted with 100% accuracy. 

III. EXISTING SYSTEM 
The combination of two algorithms was used: whale optimization algorithm (WOA) and adaptive particle 

swarm optimization (APSO) to improve the performance of classification [3]. And for classification 
convolutional neural network (CNN) was used. For pre-processing of lung images Wiener filter is used with 
minimum mean square error. For segmentation of lung images global thresholding technique is applied. 
Image segmentation is the process of partitioning the image in multiple regions consisting of a different set 
of the pixel. The global thresholding technique is projected to partition the image depending upon the 
intensity of the gray-level pixels for threshold T. As feature extraction is considered the most important 
phenomenon in segmentation, it might even adversely affect the overall accuracy of the system. In the paper, 
for feature extraction, techniques like Gray-level co-occurrence matrix (GLCM), Gray-level run-length 
matrix (GLRLM), Gray-level dependence matrix (GLDM), Histogram-oriented gradient features (HOG), 
Local binary pattern (LBP) have been used.  

Considering feature extraction techniques as mentioned above, let us study the use of each technique and 
its use. The GLCM method is a second-order statistics method that takes into account the spatial relationship 
between two pixels. GLRLM assists in the extraction of higher-order statistical features from a collection of 
continuous pixels of identical grey levels. The features were extracted using GLDM's gray-level absolute 
difference method between two pixels separated by a particular displacement. The histogram-oriented 
gradient extracts a feature by concentrating on the image's structure and counting the occurrences of gradient 
orientation in a specific portion of the image using the feature descriptor.  

Metaheuristic optimization algorithms nature - inspired were designed to solve real-world optimization 
problems by simulating a physical or biological phenomenon. For the selection of the optimised dimension 
of features and for delivering successful performance, a novel hybrid algorithm combining whale 
optimization algorithm and adaptive particle swarm optimization (WOA APSO) was proposed. 

The lung cancer database consortium dataset was referred and showed two comparative analysis. One was 
against classification techniques like SVM, ANN and CNN where SVM resulted in 80% accuracy, ANN 
showed 95.79% accuracy and CNN resulted in 97.18% accuracy. Second the efficiency of WOA_APSO 
(184.48222s) was compared with WOA (189.9583s) and APSO (193.55621s). The hybrid bio-inspired 
WOA_APSO algorithm comparatively achieved 97.18% accuracy, 97% of sensitivity and 98.66% of 
specificity. 
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IV. EXISTING SYSTEM 
The system architecture of system can be considered as follows: 
 
This chapter illuminates proposed methodology. The implementation of simulated phases for automatic 

diagnosis of lung tumor from CT image can be considered as shown in Fig. 1. The flow of system can work 
as the following: (a) Obtain image and normalize, (b) Image pre-processing, (c) Image segmentation, (d) 
Mathematical operations, (e) Feature extraction, (f) Feature selection and (g) Classification. 

 

 
Fig. 1 Proposed architecture and its process flow diagram 

The process for making this system is shown in the above diagram. 
(a) Obtain image and normalize 
In this step, the CT image is obtained from the required source, and then normalization can be performed 

on tumored and non-tumored lung images. 
(b) Image pre-processing 
This is considered to be the most important stage to improve the quality of the image. The statistical 

approach Wiener filtering can be used to smooth the image using the mean square error. 
(c) Image segmentation 
Image segmentation is the process of splitting an image into various regions, having different collection 

of pixels. The convolutional deep and wide network (CDWN) technique can be used to segment a particular 
region from the lung CT image. It performs end-to-end pixelwise classification. 

(d) Mathematical operations 
Mathematical morphological operations are done by adding a particular structuring element to any 

possible position in order to smooth the region of interest. 
(e) Feature extraction 
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Principal Component Analysis can be used to for feature extraction. PCA is the technique for reducing 
the dimensionality of large data sets by translating a large set of variables into a smaller set that still includes 
the majority of the data. The data from the normalised images will be loaded into PCA for orthogonal 
transformation to extract the most relevant data information. And then every principal component of the 
new set will correlate to some essential information for the purpose of optimized feature selection. 

(f) Feature selection and optimization 
WOA_APSO algorithm has already been proved the best algorithm in paper [3] for determining and 

selecting the required optimized features automatically after feature extraction is completed. 
(g) Classification 
For classification, convolutional neural network (CNN) will be used. Convolutional neural network is a 

classification technique to test and train a network. It uses a chain of linked layers to refine the input image 
data and determines the output by translating it into a meaningful representation. The CNN architecture 
consists of main three types of layers: convolutional layer, pooling layer and fully connected layer also 
known as dense layer. 

V. CONCEPTUAL FRAMEWORK 

The techniques used in the present system can be a feasible solution to the problem of automatic lung 
segmentation from CT images [3]. But the accuracy of existing model can be tried to improve up to some 
extent. Following techniques can be used additionally to yet improve the performance of the system for both 
computation and accuracy.  

At first, the present system has used Global thresholding technique to partition the image based on the 
intensity of the gray-level pixels. Instead, convolutional deep and wide network (CDWN) can be made into 
use [1]. The CDWN model will discover the important features necessary for lung segmentation from the 
lung image and it is then progressively tuned to segment the lungs as per the required image process.  

Secondly, Principal component analysis (PCA) technique can be used for feature extraction [10]. Whereas, 
the existing system has made use of techniques like Gray-level co-occurrence matrix (GLCM), Histogram-
oriented gradient features (HOG), Gray-level run-length matrix (GLRLM), Gray-level dependence matrix 
(GLDM) and Local binary pattern (LBP). As feature extraction step is considered very important which 
even affects the evaluated results, PCA can be tried to used which might increase the accuracy of overall 
model, therefore being computationally efficient. PCA is the technique for reducing the dimensionality of 
large data sets by translating a large set of variables into a smaller set that still includes the majority of the 
data. The data from the normalised images is loaded into PCA for orthogonal transformation to extract the 
most relevant data information. And then the same algorithm (WOA_APSO) used in the present paper for 
selection of optimized feature can be used. Since WOA_APSO is well suited to select the optimized featured, 
the same can be used for feature selection 

VI. CONCLUSIONS 

To determine the prevalence of lung tumor in people. Also, the severity of tumor and its causes can be 
evaluated. Comparison between the effect of convolutional deep and wide network (CDWN) in image 
segmentation can be found. As well as, difference in the effect of principal component analysis (PCA) 
technique in feature extractions can be explained well. The overall computation and efficiency of the system 
will be improved. It would be able to assess the efficiency of model when principal component analysis 
(PCA) technique will be used for automatic diagnosis of lung tumor. 
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