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Abstract---Medical imaging is extremely important in the 

domain of medicine. Image classification is now utilized to 
distinguish aberrant tissues from healthy tissue in brain 

imaging. The brain tumor is identified from MRI images by 

using some classification techniques, where the area of the 

tumor as well as the tumor size is detected. Automatic tumor 
detection using brain MRI is efficient and time- saving, 

assisting the neurologists in diagnosis.  Tumors can increase 

the risk of  cancer,  which  is  the  most  common  cause  of  
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death  or major cause of mortality worldwide. To detect brain 

tumors at the moment, effective automation of tumor 

detection is essential. Marker based Watershed algorithm is 

a typical segmentation technique which is used for identifying 
brain tumors. For brain tumor detection, we performed 

marker based watershed classification on MRI images with 

the use of gray scale images, then   by noise removal and 
morphological operations. The steps in the methodology are 

as follows:  Gray-level and sharpening was used in the pre-

processing, and the image was segmented using thresholding 
as well as the marker based watershed algorithm, and the 

CNN was used for classifying the images. Finally, the tumor's 

location and size were determined. A marker is used to 
identify the damaged portion of the brain, as well as the 

overall shape of the tumor, from an MRI scan. 

 

Keywords---Brain Tumor, MRI (Magnetic Resonance 
Imaging), Marker based Watershed Algorithm, CNN 

Algorithm, Morphological Operations, Thresholding. 

 
 

Introduction  

 
A tumor is a collection of aberrant cells that forms a mass of tissues. 

Normal cell growth, aging, death, and replacement by new cells occurs 

in our bodies, but cancer as well as other tumors disrupt this cycle. 
Tumor cells proliferate even if the body doesn't want them to. Unlike 

the normal cells, these cells don't die quickly, which results in tumors 

or cancer. The tumor continues to expand as the process progresses, 

and many cells are added to the bulk of tumor cells. Throughout the 
area of medical research, deep learning produces difficult results. The 

suggested medical image classification system uses image 

segmentation as well as classification to attain 98 percent accuracy.  
 

It is useful for medical specialists in this field. The syntactic level 

classification as well as segmentation techniques are used for 
classification of brain tumor images. This includes advance knowledge 

of testing and training datasets, using Convolutional Neural Networks 

(CNN) for image realization, removing noise from the input image and 
Thresholding. Segmentation of the input image is done by using 

Marker based Watershed Algorithm, and finally, the determination is 

done (i.e. whether the input MRI scan image is a brain tumor image or 

not). Using deep learning techniques, this automated process would 
assist the medical image analysts in identifying the Brain Tumor in the 

patient. Medical analysts just have to input a MRI scan human brain 

image into the system. Further, the algorithm will detect whether or 
not the image is altered by tumor. 
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Materials and Methods 

 
(Valanarasu et al., 2020) developed the KiUNet, which is a cascade 

network, to achieve brain dissection classification.  Vanilla  U-performance  

Net's   is substantially limited  when  detecting  minute  anatomical  
structures  with  fuzzy noise  borders.  To  address  this  issue,  the   

authors   created   the   Ki-Net,   a different structure in which the spatial 

dimension of the  intermediate  layer  is greater than the spatial 

dimension of  the  inserted  figures.  As a result, the presented Ki-Net 
gives better result in terms of retrieving edges, resulting in increased 

overall classification accuracy.  Ki-Net improves classification   accuracy 

in addition to that.  Furthermore,  by  combining  Ki-Net  with  U-Net,  it  
achieves rapid confluence  for  minute  anatomical  features  and  

uncertain  borders.  (Ibtehaz et al., 2020) introduced MultiResUNet, which 

incorporates ResPath, a Residual Path that needs encoder qualities to 
execute more convolution operations before integrating with equivalent 

decoder qualities. They also stressed the importance of the MultiRes U-Net 

being adaptable to future investigations across multiple domains.  
 

The variability of image features, namely the scales of a brain tumor, 

is one of the challenges in biomedical image categorization. After 

employing further convolutional filters of sizes 3x3, 5x5, and 7x7 at the 
same time, they incorporated the resulting image characteristics. A 

persistent connection was also introduced, which has been found to be 

successful in medicinal image classification. Ultimately, they added a 1x1 
convolutional layer to handle more spatial data. This form of 

modification is known as a MultiRes block. A downside of skip 

connections is that the first link joins the encoder and decoder before 
its first pooling and in the final deconvolution phase. Because the 

decoder's qualities contained poor reports and the encoder's qualities had 

rising reports, a possible syntactic difference between the two data sets 
was discovered.  

 

By expanding intensity separating complication to the building of 3D 

networks, (Meng et al., 2020) proposed a "V-Net" (LV-Net) that 
conducts a lesser amount of procedure than V-Net during liver 

analysis. A moderate VNet was used to investigate the relevant 

variables created at multiple network levels supervised on the Human 
Liver datasets. The alert access points provide an approximate sketch 

of the organs at the two highest network stages, but not at the low 

levels of granularity. The moderate VNet was used to investigate the 
second classification images created at low levels of the system 

supervised on the Human Liver datasets. (Brochard et al., 2020) used 

VGG-11 as an encoder of a categorization to segment Mri scans of the 
shoulders, which were received training quite well over ImageNet. Using 

a pre-trained system to boost accuracy rate was shown to be effective 

in experiments. A pre-trained system using ImageNet might identify 
certain basic qualities needed for both pharmaceutical and naturalistic 

images, eliminating the requirement for restarting while fine-tuning is 

advantageous to design training. The domain addictive qualities might 
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have been a difficult task when converting pre-trained models of 

naturalistic sceneries to medicinal computer vision tasks. To detect 

brain tumors, (Deepa et al., 2021) adopted transfer learning 

methodology. Transfer learning is used to create the stated network 
structure. They used a batch normalization size of 200 for 20 

iterations. To begin with, the network has been trained and qualified. 

Second, the system is tested and validated using MRI scans.  
 

The models categorize the input data into two groups: tumors and non-

tumors. As a result, the presence of a tumor might be detected in 
specific MRI images. The "Deep Network Designer" is a MATLAB toolkit 

for network implementation. They compared different ResNet versions 

such as ResNet-50, ResNet-101, and ResNet-152. The transfer learning 
process affects all the networks. SAU-Net was introduced by (Darbeha 

et al., 2020), and it is focused on model's readability and stability. The 

proposed architecture uses supplementary-shaped channels to 

emphasize the issues with poor edges classification results in medical 
images. Shaped channels and standard texture channels can both 

capture a lot of shape-dependent data at the same time. Furthermore, 

the decoder uses spatial as well as channel attentiveness structures to 
provide information about the model's learning performance at each U-

Net levels. Finally, by retrieving learned shapes, one may classify the 

severely activated area of each decoder's blocks. The learned shape 
patterns are also utilized to figure out the standard form of the model's 

intriguing sections. Using a controlled shape stream, the SAU-Net 

could learn challenging attributes of items. It's a more understandable 
model than previous work. 

 

Results and Discussions 

 
Architecture of the Project: 
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   Input Image/s  

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

Figure 1: Architecture of the Project 
 

The project's architecture is depicted in the diagram above. The Brain 

MRI image is loaded into the application first, as can be seen. The 

image is then pre- processed, which includes thresholding and noise 
removal from the raw image. The input brain MRI image is separated 

into two important regions during the segmentation process. There are 

two types of images: tumor and non-tumor. The data is segmented 
using the Marker-based Watershed Algorithm. Finally, we can detect 

Tumor and Non-Tumor images using the CNN Algorithm. 

 
Pre-processing: 

 

The goal of this phase is to turn raw data into aligned and usable 
model input. Each pixel in the raw image is retrieved and scaled to 227 

x 227 pixels. The pixel values are resized between 0 to 1 as well as 

every pixel is calculated by subtracting from its global mean image. 
This process is done to verify that the input image should be on the 

same scale. The image's noise is eliminated, by performing 

thresholding. 
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Feature Extraction 

 

To realize the specific patterns throughout the training images, this 

research proposes a convolutional network. Models are repeatedly trained 
using training and testing datasets. This returns the most accurate stored 

model that was developed throughout the training job. The model is 

evaluated using metrics such as “Accuracy”, “Precision”, “Recall”, and 
“F1-Score”. This phase is  presented  in Figures 2(a), 2(b), 2(c), and Figure 
3. 
 

Figure 2(a): Training process 
 

Figure 2(b): Epoches 
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Figure 2(c): Accuracy 

 

 

Figure 3: “Training and Validation” Accuracy and Loss Graph 
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Segmentation 

 

We split the brain images containing tumors in order to deliver them to 

the classification algorithm. We found two significant sections in the 
image after segmentation: tumor and non-tumor. The Marker based 

Watershed Algorithm is used to segment the data. 

 
Marker based Watershed Algorithm 

 

A marker-based  water-shed  approach,  which  is  an  interactive  picture 
segmentation method, was implemented  by  OpenCV.  It assigns various 

labels to the item. Firstly, find the sure background objects using 

morphological operations like     dilation     and     mark     them     with     
one     color.      Second,      find      the sure foreground objects sing 

dilation transform and mark them with another color (or intensity). 

Figures 4(c) and 5(b) depict the above-mentioned two steps. Thirdly, find 

the  objects  that  neither  lies  in  foreground   nor   background   
(Unknown area). This region is labeled with 0. That’s where we’ll put 

our marker. After that, use the watershed algorithm. The boundaries of 

entities will have value ‘-1’. The marker will be modified with the labels 
that are provided. The third phase of the Marker-based Watershed 

Algorithm is depicted in Figures 4(d) and 5(c). 
 
Detection 

 

The final outcome is produced in this phase. The program determines 

whether or not the input brain MRI image is a brain tumor image. 
 

Output 1: Loading and Detecting a Tumor Image 

 
Figure 4(a): Home Page 
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The project's primary screen is depicted in Figure 4(a).  To upload an 

image, the user must first select the browse option, after which he or 
she can upload either a tumor or a non-tumor image of the brain. 

 

 
Figure 4(b): Brain MRI image having Tumor 

 

A  brain  MRI  image  with  a  tumor  is  loaded  in  Figure  4(b).  When the  
user  selects Detect Tumor, the program/algorithm recognizes that the 

image is of a tumor. As a result, the output will be labeled “Tumor 

Detected” in red. 

Figure 4(c): Segmentation (1) 
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The   result    of    the   segmentation    operation   is    shown   in    Figure   
4(c). Certain foreground and background objects are recognized and 

segmented in this step. 

 

 
Figure 4(d): Tumor area marked by the Marker 

 
The marker detects and marks the objects lying in the unknown area (i.e. 

neither foreground nor background)  in  Figure 4(d).  This  is  the  part  of  

the  brain  that  has  a tumor or is malignant. 
 

Output 2: Loading and Detecting a Non-Tumor Image 

 
Figure 5(a): Brain MRI image not having Tumor 
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A  brain  MRI  scan  without  a  tumor  is  loaded  in  Figure  5(a).  When the  

user  selects Detect Tumor, the program/algorithm recognizes that the 
image is not of a tumor. As a result, the output will be labeled "No 

Tumor" in green. 

 

Figure 5(b): Segmentation (2) 

 

The result of the segmentation operation is shown in Figure 5(b). Certain 
foreground and background objects are recognized and segmented in 

this step. 

Figure 5(c): No Tumor 
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The marker detects and marks the objects lying in the unknown area (i.e. 

neither foreground nor background) in Figure 5(c).  No part of the brain 

image has been marked by the marker.  As  a  result,  the  brain  MRI  

image  supplied  by  the  user does not include any tumor. 
 

Because we are automatically segmenting and classifying the tumor, 

the amount of time taken by a doctor to identify and categorize the 
tumor is greatly reduced. Furthermore it helps in minimizing the 

number of errors committed when segmenting and classifying tumors 

to some extent. 
 

Conclusion 

 

Utilizing marker based watershed algorithm and CNN approaches; a brain 
tumor detection project work has been done using MRI data received from  

locally accessible sources.  Pre-processing  was  used  to  improve  the  

input  brain  MRI image and eliminate noise from the brain MRI image  in  
order  to  detect  brain tumors. Multiple morphological operators were 

utilized to modify the image as per the requirements, which proved to be 

quite helpful in extracting the tumors from the image. Filtering, gray-
leveling, and image adjustment were used in the pre- processing. Because 

the tumor isn't really always in the same region/position, different values 

must be supplied to specific operators for multiple input images. 
 

Acknowledgments 

 

I extend my deep sense of sincere gratitude to Dr.  Channakesavalu  K, 
Principal, East West Institute of  Technology,  Bengaluru,  for  having  

permitted  to  carry  out the project entitled “AUTOMATED  MEDICAL  

IMAGE  CLASSIFICATION  USING DEEP LEARNING” successfully. 
I express my heartfelt sincere gratitude to Dr. Achyutha Prasad  N,  Head, 

Department of Computer Science and Engineering,  East  West  Institute  

of Technology,  Bengaluru  for  his  valuable  guidance,   encouragement   
and suggestions. 

I would like to express my sincere thanks to my internal guide Dr. B.R. 

Mohan, Professor, Department of  Computer  Science  and  Engineering,  
East  West  Institute of Technology, Bengaluru for  his  valuable  

guidance,  encouragement  and suggestions. 

I would like to express my  deep  sense  of  sincere  gratitude  to my  

external  guide Dr. Ashapurna Marndi, Senior Scientist,  CSIR  Fourth  
Paradigm  Institute,  NAL Belur  Campus,  Bangalore  –  560037  for  her  

valuable  guidance,   encouragement and suggestions. 

I would like to thank all the Teaching, Technical faculty and 
supporting staff members of Department of Computer Science and 

Engineering, East  West Institute of Technology, Bengaluru, for their 

valuable suggestions and support. 
Finally, I would like to thank my Parents for their support. 

 

 



         1662 

References 

 
S. A. Taghanaki, K. Abhishek, J. P. Cohen, J. Cohen-Adad, and G. Hamarneh, 

“Deep semantic segmentation of natural and medical images: A review,” Artif. 

Intell. Rev., pp. 1–42, 2020. 
H. Seo, M. Badiei Khuzani, V. Vasudevan, C. Huang, H. Ren, R. Xiao, X. Jia, and 

L. Xing, “Machine learning techniques for biomedical image segmentation: An 

overview of technical aspects and introduction to state-of-art applications,” 

Med. Phys., vol. 47, no. 5, pp. e148–e167, 2020. 
N. Tajbakhsh, L. Jeyaseelan, Q. Li, J. N. Chiang, Z. Wu, and X. Ding, “Embracing 

imperfect datasets: A review of deep learning solutions for medical image 

segmentation,” Med. Image Anal., p. 101693, 2020. 
T. Eelbode, J. Bertels, M. Berman, D. andermeulen, F. Maes, R. Bisschops, and 

M. B. Blaschko, “Optimization for medical image segmentation: theory and 

practice when evaluating with dice score or jaccard index,” IEEE Trans. Med. 
Imaging, vol. 39, no. 11, pp. 3679– 3690, 2020. 

N. Ibtehaz and M. S. Rahman, “Multiresunet: Rethinking the u-net architecture 

for multimodal biomedical image segmentation,” Neural Network, vol. 121, pp. 
74–87, 2020. 

P.-H. Conze, A. E. Kavur, E. C.-L. Gall, N. S. Gezer, Y. L. Meur, M. A. Selver, and 

F. Rousseau, “Abdominal multi-organ segmentation with cascaded 

convolutional and adversarial deep networks,” arXiv preprint 
arXiv:2001.09521, 2020. 

T. Lei, W. Zhou, Y. Zhang, R. Wang, H. Meng, and A. K. Nandi, “Lightweight v-net 

for liver segmentation,” IEEE Int. Conf. Acoust. Speech Signal Process. 
(ICASSP), pp. 1379–1383. 

T. Lei, R. Wang, Y. Zhang, Y. Wan, C. Liu, and A. K. Nandi, “Defednet: Deformable 

encoder decoder network for liver and liver tumor segmentation,” IEEE 
Transactions on Radiation and Plasma Medical Sciences, p. 

10.1109/TRPMS.2021.3059780, 2021 

H. Dou, D. Karimi, C. K. Rollins, C. M. Ortinau, L. Vasung, C. Velasco-Annis, A. 
Ouaalam, X. Yang, D. Ni, and A. Gholipour, “A deep attentive convolutional 

neural network for automatic cortical plate segmentation in fetal mri,” arXiv 

preprint arXiv:2004.12847, 2020. 

A. A. Kalinin, V. I. Iglovikov, A. Rakhlin, and A. A. Shvets, “Medical image 
segmentation using deep neural networks with pre-trained encoders.” 

Springer, 2020, pp. 39–52. 

P.-H. Conze, S. Brochard, V. Burdin, F. T. Sheehan, and C. Pons, “Healthy versus 
pathological learning transferability in shoulder muscle mri segmentation 

using deep convolutional encoder-decoders,” Comput. Med. Imaging Graph, p. 

101733, 2020. 
H. Yang, X. Zhen, Y. Chi, L. Zhang, and X.-S. Hua, “Cpr-gcn: Conditional partial- 

residual graph convolutional network in automated anatomical labeling of 

coronary arteries,” Proceedings of the IEEE/CVF Conference on Computer 
Vision and Pattern Recognition, pp. 3803– 3811. 

J. Sun, F. Darbeha, M. Zaidi, and B. Wang, “Saunet: Shape attentive u-net for 

interpretable medical image segmentation,” arXiv preprint arXiv:2001.07645, 
2020. 



 

 

1663 

K. Wickstrøm, M. Kampffmeyer, and R. Jenssen, “Uncertainty and interpretability 

in convolutional neural networks for semantic segmentation of colorectal 

polyps,” Med. Image Anal., vol. 60, p. 101619, 2020. 

Q. Dou, Q. Liu, P. A. Heng, and B. Glocker, “Unpaired multi-modal segmentation 
via knowledge distillation,” IEEE Trans. Med. Imaging, 2020. 

A. Dosovitskiy, L. Beyer, A. Kolesnikov, D. Weissenborn, X. Zhai, T. 

Unterthiner, 
M. Dehghani, M. Minderer, G. Heigold, S. Gelly et al., “An image is worth 

16x16 words: Transformers for image recognition at scale,” arXiv preprint 

arXiv:2010.11929, 2020. 
J. Chen, Y. Lu, Q. Yu, X. Luo, E. Adeli, Y. Wang, L. Lu, A. L. Yuille, and Y. Zhou, 

“Transunet: Transformers make strong encoders for medical image 

segmentation,” arXiv preprint arXiv:2102.04306, 2021. 
Achyutha, P. N., Hebbale, S., & Vani, V. (2022). Real time COVID-19 facemask 

detection using deep learning. International Journal of Health Sciences, 6(S4), 

1446–1462. https://doi.org/10.53730/ijhs.v6nS4.6231 

Hebbale, S., Marndi, A., Manjunatha Kumar, B. H., Mohan, B. R. ., Achyutha, P. 
N., & Pareek, P. K. (2022). A survey on automated medical image classification 

using deep learning. International Journal of Health Sciences, 6(S1), 7850– 

7865. https://doi.org/10.53730/ijhs.v6nS1.6791 
Zhu, Q.; Zhang, P.;Wang, Z.; Ye, X. “A new loss function for CNN classifier based 

on predefined evenly distributed class centroids.” IEEE Access 2019, 8, 10888– 

10895. 
Luo, W.; Li, Y.; Urtasun, R.; Zemel, R. “Understanding the Effective Receptive 

Field in Deep Convolutional Neural Networks.” arXiv 2017, arXiv:1701.04128. 

VGG 
Kolesnikov, A.; Beyer, L.; Zhai, X.; Puigcerver, J.; Yung, J.; Gelly, S.; Houlsby, 

N.”Large Scale Learning of General Visual Representations for Transfer”. arXiv 

2019, arXiv:1912.11370. 

BiswajeetPradhan, Abolfazl Abdollahi “Integrating semantic edges and 
segmentation information for building extraction from aerial images using 

UNet” Machine Learning with Applications 6 (2021) 100194. 

Nabil Ibtehaz and M. Sohel Rahman, “MultiResUNet : Rethinking the U-Net 
Architecture for Multimodal Biomedical Image Segmentation” 

arXiv:1902.04049v1 [cs.CV] 11 Feb 2019 

Subhashis Banerjee, Student Member,  IEEE  Supervisor:  Francesco  Masulli, 
Senior Member, IEEE and Sushmita Mitra,  Fellow,  IEEE  Brain  Tumor 

Detection and Classification from Multi-Channel MRIs  using  Deep  Learning 

and Transfer Learning. 
Shruti Jadon, IEEE Member “A survey of loss functions for semantic 

segmentation.” arXiv:2006.14822v4 [eess.IV] 3 Sep 2020. 

Benali Amjoud, A., Amrouch, M. (2020). “Convolutional Neural Networks 

Backbones for Object Detection. Image and Signal Processing.” ICISP 2020. 
Piyush Kumar Pareek et al, ‘Survey on Challenges in Devops ’, International 

Journal of Innovative Research in Computer Science & Technology (IJIRCST), 

ISSN: 2347-5552, Volume-4, Issue-5, September-2016.  
Dr.Piyush Kumar Pareek et al, ‘Education Data Mining –Perspectives of 

Engineering Students ’, International Journal of Innovative Research in 

Computer Science & Technology (IJIRCST), ISSN: 2347-5552, Volume-4, Issue-
5, September-2016.  



         1664 

Dr.Piyush Kumar Pareek et al, ‘A survey on approaches for predicting 

performance of students’,International Journal of Engineering Research and 
Science, ISSN No.2395-6992 Paper Id:IJOER-Jun-2016-25.  

Dr.Piyush Kumar Pareek et al, ‘A survey on Long term product planning and 

requirements prioritization to customer value creation’, International Journal 
of Engineering Research and Science, ISSN No.2395-6992 Paper Id: IJOER-

Jun-2016-27.  

Dr.Balakrishna R, Piyush Kumar Pareek et al, ’Study on Six Sigma approach to 

improve the quality of process outputs in business processes in Small & 
Medium Level Software Firms’ Springer AISC Series/ SCOUPS INDEXED 

JOURNAL, Paper Id : IT -221-ICPCIT2015.  

Dr.Balakrishna R, Piyush Kumar Pareek et al, ’Data Mining for Healthy Tomorrow 
with the implementation of Software Project Management technique’, Springer 

AISC Series/ SCOUPS INDEXED JOURNAL, Paper Id : IT -187-ICPCIT2015, 

June 2015.  
Piyush Kumar Pareek & Dr. A. N. Nandakumar, ’To Implement Lean software 

development frame- work for minimizing waste in terms of non-value added 

activities’, Research Publishing, Jain University ICISTSI-15 , Innovative 
Partners for Publishing Solutions, Singapore (May 2015). 

Piyush Kumar Pareek & Dr.A.N.Nandakumar, ’Identifying Wastes in software, 

International Journal of Engineering Studies and Technical Approach’. 

January Issue 2015.  
Piyush Kumar Pareek & Dr.A.N.Nandakumar, ’Failure Mode Effective Analysis of 

Requirements Phase in small software Firms’, Paper ID: 

ICSTM/YMCA/2015/292, International Conference on Science, Technology 
and Management (ICSTM-2015). International Journal of Advance Research in 

Science and Engineering (IJARSE, ISSN- 2319-8354, Impact Factor- 1.142) 

[www.ijarse.com], Special Issue Jan2015.  
Mr. Piyush Kumar Pareek, Dr. A. N. Nandakumar, ’Lean software development 

Survey on Agile and Lean usage in small and medium level firms in Bangalore’ 

, International Journal of Advanced Research in Computer Science and 
Software Engineering , Volume 4, Issue 12, December 2014 , ISSN: 2277 128X 

.pp 1-7 Impact Factor : 2.08.  

Mr.Piyush Kumar Pareek, Dr. A. N. Nandakumar, ’Lean software development 

Survey on Benefits and challenges in Agile and Lean usage in small and 
medium level firms in Bangalore’ , International Journal of Advanced Research 

in Computer Science and Software Engineering , Volume 4, Issue 12, 

December 2014 , ISSN: 2277 128X .pp 1-11.  
Piyush Kumar Pareek , Dr.Praveen Gowda , et al ’Ergonomics in a Foundry in 

Bangalore to improve productivity’,International Journal of Engineering and 

Social Science , ISSN: 2249- 9482 ,Volume 2,Issue 5 (May 2012) , pp 1-6.  
Piyush Kumar Pareek, Dr. Vasanth Kumar S A , et al ’Reduction of Cycle Time By 

Implementation of a Lean Model Carried Out In a Manufacturing Industry’, 

International Journal of Engineering and Social Science , ISSN: 2249- 
9482,Volume 2, Issue 5, pp 114-123.  

Piyush Kumar Pareek , Dr.Praveen Gowda, et al ’FMEA Implementation in a 

Foundry in Ban- galore to Improve Quality and Reliability’, International 
Journal of Mechanical Engineering and Robotics Research, ISSN :2278-

0149,Volume 1,Issue 2(June 2012),pp 81-87.  



 

 

1665 

Piyush Kumar Pareek, Dr.Vasanth Kumar S A , et al ’Implementation of a Lean 

Model for Carrying out Value Stream Mapping in a Manufacturing Industry’, 

International Journal of Mechanical Engineering and Robotics Research, ISSN 

:2278-0149,Volume 1,Issue 2(June 2012),pp 88-95.  
Piyush Kumar Pareek, Dr. A. N. Nandakumar, et al ’Methodology and Functioning 

of Project Management Techniques in Agile Software Development Process’, 

International Journal of Research in IT, Management and Engineering, ISSN: 
2249-1619, Volume2, Issue12 (December2012), pp 76-85.  

N. A. Prasad and C. D. Guruprakash, "An ephemeral investigation on energy 

proficiency mechanisms in WSN," 2017 3rd International Conference on 
Applied and Theoretical Computing and Communication Technology (iCATccT), 

Tumkur, 2017, pp. 180-185.  

A. P. N and C. D. Guruprakash, "A Relay Node Scheme for Energy Redeemable 
and Network Lifespan Enhancement," 2018 4th International Conference on 

Applied and Theoretical Computing and Communication Technology (iCATccT), 

Mangalore, India, 2018, pp. 266-274.  

Achyutha Prasad, N., Guruprakash, C.D., 2019. A relay node scheme of energy 
redeemable and network lifespan enhancement for wireless sensor networks 

and its analysis with standard channel models. International Journal of 

Innovative Technology and Exploring Engineering 8, 605–612.  
Achyutha Prasad, N., Guruprakash, C.D., 2019. A relay mote wheeze for energy 

saving and network longevity enhancement in WSN. International Journal of 

Recent Technology and Engineering 8, 8220–8227. doi:10.35940/ijrte.C6707. 
Achyutha Prasad, N., Guruprakash, C.D., 2019. A two hop relay battery aware 

mote scheme for energy redeemable and network lifespan improvement in 

WSN. International Journal of Engineering and Advanced Technology 9, 4785–
4791. doi:10.35940/ijeat.A2204.109119.  

Rekha VS, Siddaraju., “An Ephemeral Analysis on Network Lifetime Improvement 

Techniques for Wireless Sensor Networks”, International Journal of Innovative 

Technology and Exploring Engineering, vol. 8, issue 9, 2278-3075, pp. 810–
814, 2019.  

Prasad N. Achyutha, Sushovan Chaudhury, Subhas Chandra Bose, Rajnish Kler, 

Jyoti Surve, Karthikeyan Kaliyaperumal, "User Classification and Stock 
Market-Based Recommendation Engine Based on Machine Learning and 

Twitter Analysis", Mathematical Problems in Engineering, vol. 2022, Article ID 

4644855, 9 pages, 2022. https://doi.org/10.1155/2022/4644855.  
Achyutha, P. N., Hebbale, S., & Vani, V. (2022). Real time COVID-19 facemask 

detection using deep learning. International Journal of Health Sciences, 6(S4), 

1446–1462. https://doi.org/10.53730/ijhs.v6nS4.6231.  
Kalshetty, J. N., Achyutha Prasad, N., Mirani, D., Kumar, H., & Dhingra, H. 

(2022). Heart health prediction using web application. International Journal of 

Health Sciences, 6(S2), 5571–5578. 

https://doi.org/10.53730/ijhs.v6nS2.6479.  
R. V S and Siddaraju, "Defective Motes Uncovering and Retrieval for Optimized 

Network," 2022 6th International Conference on Computing Methodologies and 

Communication (ICCMC), 2022, pp. 303-313, doi: 
10.1109/ICCMC53470.2022.9754109.  

N. G and G. C. D, "Unsupervised Machine Learning Based Group Head Selection 

and Data Collection Technique," 2022 6th International Conference on 



         1666 

Computing Methodologies and Communication (ICCMC), 2022, pp. 1183-1190, 

doi: 10.1109/ICCMC53470.2022.9753995. 
Jipeng, T., Neelagar, M. B., & Rekha, V. S. (2021). Design of an embedded control 

scheme for control of remote appliances. Journal of Advanced Research in 

Instrumentation and Control Engineering, 7(3 & 4), 5-8. 
Manjula G, Mohan H S,” Constructing key dependent dynamic S-Box for AES 

block cipher system”, 2nd IEEE International Conference on Applied and 

Theoretical Computing and Communication Technology, pp. 627-

637,Bangalore,July 2016. 
Manjula G, Mohan H S,” Improved Dynamic S-Box generation using Hash 

function for AES and its performance analysis”, 2nd IEEE International 

Conference on Green Computing and Internet of Things, pp. 109-115, 
Bangalore, August, 2018. 

Manjula G, Mohan H S,” A Secure Framework for Medical Image Encryption Using 

Enhanced AES Algorithm”, International Journal of Scientific & Technology 
Research, Vol 9, Issue 2, pp. 3837-3841, ISSN 2277-8616. 

Manjula G, Mohan H S,” Probability based Selective Encryption scheme for fast 

encryption of medical images”, Proceedings of the Third International 
Conference on Advanced Informatics for Computing Research June 

2019 Article No.: 17 Pages 1–7 https://doi.org/10.1145/3339311.3339328. 

Manjula G, Mohan H S,” A study of Different methods of attacking and defending 

Cryptosystems”, International Journal of Advanced Research in Computer and 
Communication Engineering, Vol 6, Issue 5, pp. 371-376, ISSN 2278-1021, 

DOI:10.17148/IJARCCE.2017.6570. 

Chetana Srinivas, Nandini Prasad K. S., Mohammed Zakariah, Yousef Ajmi 
Alothaibi , Kamran Shaukat ,  B. Partibane, and Halifa Awal, “Deep Transfer 

Learning Approaches in Performance Analysis of Brain Tumor Classification 

Using MRI Images”, Hindawi Journal of Healthcare Engineering Volume 2022, 
Article ID 3264367, 17 pages https://doi.org/10.1155/2022/3264367. 

Chetana Srinivas, Nandini Prasad K S,"A Comparative study on Medical Image 

Processing Using Big Data Analytics Frameworks”, 2018 Third International 
Conference on Electrical, Electronics, Communication, Computer Technologies 

and Optimization Techniques (ICEECCOT), Mysuru, India, 2018. 

Chetana Srinivas, Nandini Prasad K S,” A Comparative Study on Different Types 

of Image Pre-processing Methods for Noise Removal”, Internal Journal of 
Computing, Communication & Networking (IJCCN), ISBN: 2319-2720, Vol.7, 

Issue 2, April 2018. 

Chetana Srinivas, Ambrish G, Bharathi Ganesh, Anitha Ganesh, Dhanraj, Kiran 
M, “Logistic Regression Technique for Prediction of Cardiovascular Disease”, 

International Conference on Intelligent Engineering Approach,(ICIEA) India, 

12th February 2022. 
Chetana Srinivas, Ambrish G, Supritha N, Bharathi G, Anitha G, “Survey on 

Recent Trends in Machine Learning and Deep Learning in Healthcare”, 

International Conference on Recent Trends in Machine Learning and 
Computing System,(RTMCS) India, 17th -18th  December 2021. 

Kadakadiyavar, S., Prasad, A. N., Pareek, P. K., Vani, V., Rekha, V. S., &amp; 

Nirmala, G. (2022). Recognition efficiency enhancement of control chart 
pattern using ensemble MLP neural network. International Journal of Health 

Sciences, 6(S3), 4295–4306. https://doi.org/10.53730/ijhs.v6nS3.6851. 

https://scholar.google.co.in/citations?view_op=view_citation&hl=en&user=O5DcAUkAAAAJ&citation_for_view=O5DcAUkAAAAJ:Tyk-4Ss8FVUC
https://scholar.google.co.in/citations?view_op=view_citation&hl=en&user=O5DcAUkAAAAJ&citation_for_view=O5DcAUkAAAAJ:Tyk-4Ss8FVUC
https://scholar.google.co.in/citations?view_op=view_citation&hl=en&user=O5DcAUkAAAAJ&citation_for_view=O5DcAUkAAAAJ:UeHWp8X0CEIC
https://scholar.google.co.in/citations?view_op=view_citation&hl=en&user=O5DcAUkAAAAJ&citation_for_view=O5DcAUkAAAAJ:UeHWp8X0CEIC
https://dl.acm.org/doi/proceedings/10.1145/3339311
https://dl.acm.org/doi/proceedings/10.1145/3339311
https://doi.org/10.1145/3339311.3339328
http://dx.doi.org/10.17148/IJARCCE.2017.6570
https://doi.org/10.1155/2022/3264367.
https://doi.org/10.53730/ijhs.v6nS3.6851


 

 

1667 

Manjunatha Kumar, B. H., Achyutha , P. N., Kalashetty, J. N., Rekha, V. S., 

&amp; Nirmala, G. (2022). Business analysis and modelling of flight delays 

using artificial intelligence. International Journal of Health Sciences, 6(S1), 

7897–7908. https://doi.org/10.53730/ijhs.v6nS1.6735. 
Hebbale, S., Marndi, A., Manjunatha Kumar, B. H., Mohan, B. R. ., Achyutha, P. 

N., &amp; Pareek, P. K. (2022). A survey on automated medical image 

classification using deep learning. International Journal of Health Sciences, 
6(S1), 7850–7865. https://doi.org/10.53730/ijhs.v6nS1.6791. 

Pooja Chopra, Vijay Suresh Gollamandala, Ahmed Najat Ahmed, S. B. G. Tilak 

Babu, Chamandeep Kaur, N. Achyutha Prasad, Stephen Jeswinde 
Nuagah, &quot; Automated Registration of Multiangle SAR Images Using 

Artificial Intelligence & quot, Mobile Information Systems, vol. 2022, Article 

ID 4545139, 10 pages, 2022. https://doi.org/10.1155/2022/4545139.  
 

  

https://doi.org/10.53730/ijhs.v6nS1.6735
https://doi.org/10.53730/ijhs.v6nS1.6791
https://doi.org/10.1155/2022/4545139

