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ABSTRACT

Art in the form of paintings have been fascinating humans since ages. With the digitization of art museums, it becomes
imperative to devise tools that can automatically classify artists based on paintings to help visitors, buyers and
museum curators gain more information effortlessly. Image classification models, in general, aim at extracting distinct
information from images and assign them a particular category. In this paper we use transfer learning to fine tune the
existing CNN models such as ResNet, that has been pre-trained on ImageNet, and apply multiple different data
augmentation techniques to tackle the challenge of classifying 50 artists. We intend to observe and analyse the hyper-
parameters and augmentation technique giving the best results. We also make some attempts of inventing new

architecture of neural network dedicate to painting understanding and new approach for data augmentation.

1.INTRODUCTION

Convolutional Neural Networks, in recent years, have proved to achieve state of the art results on certain target-
oriented tasks such as image classification, object recognition, segmentation. CNNs have found applications in aerial
imaging, autonomous mobility, robotics, facial recognition etc. The power of CNNs to learn filters similar to what a
human eye learns is startling and has led researchers to develop award winning architectures. One such example is
the ResNet[8] developed in 2015, and has been highly praised for its architecture that achieved state of the art results
at classifying images for 1000 classes at the famous ImageNet challenge. This paper uses the idea of applying CNNs
on an art classification problem. Paintings and its different forms have been a part of art history and there hasn’t been
much research carried out for this particular application. We aim to classify paintings of about 50 renowned artists
from the Best Artworks of All Time [7] dataset. We introduce data augmentation techniques such as step-crop and
diagonal crop and use them to improve results. We use accuracy and confusion matrix as the evaluation metric and
observe the performance of the different ResNet[8] models on our dataset. Besides that, according to the features of
artwork, we introduced a new idea about tackling this challenge via multiple-channel images and new model based

on Xception Net.
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2.BACKGROUND

CNNs have been previously applied to the problem of art classification [cite the papers]. Balakrishan et al., in [1] use
transfer learning to fine tune VGG and ResNet CNN models to classify 20 artists and achieve accuracy of 87 %. They
observe that the ResNet performs better than VGG. Other work such as [2] predicts the style of the painting of 20
artists, achieving highest accuracy of 63.7 % on the pretrained and fine-tuned for ResNet model. In addition to this,
the authors mention that they study the correlation between the modes of variation and Wolfflin’s suggested pairs to
find that only a small number of factors can explain most of the variance in the data. Cetinic et al.,in [4] obtain features
of paintings for the purpose of genre classification, analyse different features and experiment with various classifiers.
In conclusion, they mention that CNN extracted features outperform all other image feature types for genre
classification task. Also, they further mention that the best classification accuracy they achieved was by using SVM
with RBF kernel. On analysing the above contribution’s, we use data augmentation as a part of data pre-processing
and use transfer learning fine tune the CNN models. Also, role of ML and ESPs [12-73] are becoming important in
recent applications, recognition and control.

For hyperchannel, [10] utilized multiple-channel images to obtain motion information and object detection, where
multiple-channel images consist of raw, motion, MWR image. [11] proposed a methodology is converting raw data

into spatial-temporal multiple-channel matrices and using a designed CNN to speed traffic speeds.
3.METHODS

3.1. Data Augmentation:

Data augmentation has efficiently been used as a data pre-processing technique that can increase the existing number
of images for training. We separated the data into train and validations sets.
Horizontal Flip: As a part of our first data augmentation technique, as seen in Figure 1., we horizontally flipped the

image and used a zoom of 0.5 on our data, further using transfer learning to train the models.

Fig. 1. Left image is original and right image is horizontally flipped[7]

Diagonal Crop: In this data augmentation method, the original image is cropped along the diagonal into “n” small
images and these cropped images are zoomed in with a zoom range of 3x. The resulting zoomed in patches are stitched
onto the original image such that there are “n” patches along the last column and “n-1” patches along the last row.
Then that image is resized to 224x224 in order to match the input size of our models. Figure 2. shows the original,

diagonal crop with zoom and the new generated stitched image.

IJCRT2211081 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | a688


http://www.ijcrt.org/

www.ijcrt.org © 2022 IJCRT | Volume 10, Issue 11 November 2022 | ISSN: 2320-2882

Fig. 2. Left image is original, Middle image is diagonal cropped,
Right image is new stitched.[7]

Step Crop: In this method, the original image is cropped along the rows into smaller images with a step in between
and these cropped patches of images are zoomed in with a zoom range of 3x and stitched onto the original image
similarly as described in the diagonal crop method. Figure 3. shows the original, step-crop with zoom and the newly
generated stitched image.

Fig. 3. Left image is original, Middle image is step-cropped, Right image is new stitched[7]

3.2. Transfer Learning:

We add 2 dense layers and a batch normalization layer after each of the dense layer. We freeze the rest of the layers
and train only on the top layers. To transfer learn we used the ‘ImageNet’ pre-trained weights.

The hyper-parameters we used for training were as follows: a) epochs = 30, b) optimizer = Adam, c) learning rate =
le-4.

3.3. Multiple channel:

To let neural network focus on brushed strokes and lines, we manipulated images by cropping the paintings at the
upper right, centre and bottom right. Then zoom in them three times to obtain more detailed information. All of them
along with the original image was resize to 224 which is the most adopted input size of popular neural networks and

was concatenated them together to save in tiff file.

3.4. Network Architecture:

The first method is 21 channels images was fed into network together. Since the first three channel include all content
of the original image. More information is expected to get from here. To tackle this, we specify the number of output
channel of each input channel, rather than specifying the number of out channel of all channel in a lump. Therefore,

it needs to concatenate them together after every convolution until the end. The rest parameters and pooling way keep
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the same as Xception net. Since some unrelated images are combined to together, machine may get confused when it
carry out 1x1 pointwise convolution which calculate all pixel in

depth wise to generate new information. This’s where the second method comes in. The second method was designed
to convoluted through images and cropped images on diagonal by utilizing parallel network. Since the centre of a
painting usually contains richer information than other regions of a painting, the small and large cropped image at
centre region was picked. Along with Original image were fed into Xception net separably, the extracted feature map
was sent to several combination of the fully connection layer and the dropout layer, finally it performs sigmod

activation to get final prediction.
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4. RESULTS

4.1. Dataset:

We have used the ’Best artworks from all time’ dataset [7]. It has paintings in the form of images for 50 different
artists. While training the model for individual data augmented technique we had 6735 training images and 1711
validation images and while collectively using the (Original + Step crop + Diagonal crop) images, we had 20325

training and 5177 validation images.
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Experiments Model Used Validation Accuracy (%)
Horizontal Flip ResNet 101 69.75
Step Crop ResNet 101 73.00
Diagonal Crop ResNet 101 74.55
Original + Step Crop + Diagonal | ResNet 101 76.70
Crop

Horizontal Flip EfficientNet B5 71.83
Step Crop EfficientNet B5 72.07
Diagonal Crop EfficientNet B5 71.00
Original + Step Crop + Diagonal | EfficientNet B5 74.76
Crop

Table 1. Results Summary

4.2. Experimental Analysis

We perform experimental analysis using the data augmentation techniques on ResNet-101 and EfficientNet-B5 [9] models
available in Keras [6]. Table 1. lists the results summary for both these models. We observe best performance for ResNet model
using the original, step-crop and diagonal crop images with a validation accuracy of 76.7 % improving it by 7% from the basic
horizontal flip technique.

For, new proposed neural network, after several trails and experiments, both method failed to outperform the performance of
existing classification methods. They all suffered from overfitting issue. Different optimizers, he initializer and 12 regularizer was

used though, it still presented a hard time of converging

CONCLUSION

We showed how data augmentation can be helpful in achieving better validation accuracy while addressing image
classification problems such as painting classification. Using our proposed data augmentation techniques, the model
learns intricate details from the paintings such as similarity in the paintings of a particular artist, brush strokes. We
observe that when multiple augmentation techniques

are used together along with the original data, we achieve significant improvement in validation accuracy.

ACKNOWLEDGEMENT

I would like to thank all the members who have helped me in completing this research work and paper. | express my
heartiest gratitude to Dr. Rupesh Jaiswal Sir, Dr. G.P. Potdar Sir and Prof. M.R. Khodaskar Sir for providing me all
guidance to complete our research work. Finally last but not least we would like to thank all our friends and family
members and other all members who have directly or indirectly contributed in successful completion of this research

work.

IJCRT2211081 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | a691


http://www.ijcrt.org/

www.ijcrt.org © 2022 IJCRT | Volume 10, Issue 11 November 2022 | ISSN: 2320-2882

REFERENCES

[1]
[2]

[3]
[4]
[5]

[6]
[7]
(8]

[9]

[10]
[11]
[12]

[13]

[14]

[15]

[16]

[17]
[18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[39]

Tara Balakrishan, Sarah Rosston, Emily Tang, "Using CNN to Classify and Understand Artists from the Rijksmuseum,” in Stanford University.

A. Elgammal,B. Liu,D. Kim,M. Elhoseiny,M. Mazzone, ”The Shape of Art History in the Eyes of the Machine,” in AAAI Conference on Artificial
Intelligence, North America, apr. 2018

Nitin Viswanathan, ”Artist Identification with Convolutional Neural Networks,” in Stanford University.

E. Cetinic and S. Grgic, ”Genre classification of paintings,” in 2016 International Symposium ELMAR, Zadar, 2016, pp. 201-204.

C. S. Rodriguez, M. Lech and E. Pirogova, “Classification of Style in Fine-Art Paintings Using Transfer Learning and Weighted Image Patches,” in
2018 12th International Conference on Signal Processing and Communication Systems (ICSPCS), Cairns, Australia, 2018, pp. 1-7

https://keras.io/

https://www.kaggle.com/ikarus777/best-artworks-ofall-time

K. He, X. Zhang, S. Ren and J. Sun, "Deep Residual Learning for Image Recognition,” 2016 IEEE Conference on Computer Vision and Pattern
Recognition (CVPR), Las Vegas, NV, 2016, pp. 770-778

Tan, Mingxing Le, Quoc. (2019). EfficientNet: Rethinking Model Scaling for Convolutional Neural Networks.

S. Liu and Z. Liu.Multi-channel cnn-based object detection for enhanced situation awareness.arXivpreprintarXiv:1712.00075,2017

H. Mao, M. Cheung, and J. She. Deepart: Learning joint representations of visual arts. In Proceedings of the 25th ACM international.

Jaiswal R.C. and Lokhande S.D., “Systematic Performance Analysis of Bit-Torrent Traffic”, Helix SCI INDEXED E-ISSN: 2319-5592; P-ISSNs:
2277-3495, Helix Vol. 9 (2): pp. 4858- 4863, DOI 10.29042/2019-4858-4863, April 2019.

Jaiswal R.C. and Aishwarya Gaikwad, “Experimental Analysis of Bit torrent Traffic based on Heavy-Tailed Probability Distributions”, International
Journal of Computer Applications, ISSN No. (0975 — 8887),Impact Factor .3.1579(2016),Volume 155 — No 2, December 2016.

Jaiswal R.C. and Lokhande S.D., “Evaluation of Effect of Seeds and downloaders on the Performance of Bit Torrent Network using Markov Chain
Modelling”, Journal of Communication Engineering & Systems, Volume 6, Issue 1. (ISSN: 2321-5151 (print version), ISSN: 2249-8613 (electronic
version) IF (2016): 0.709).

Jaiswal R.C. and Lokhande S.D., A. Ahmed, P. Mahajan, “Performance Evaluation of Clustering Algorithms for IP Traffic Recognition”, International
Journal of Science and Research (IJSR), volume-4, Issue-5, May-2015, pp. 2786-2792. (ISSN (Online): 2319-7064, Index Copernicus Value
(2013): 6.14|Impact Factor (2013):4.438

Jaiswal R.C. and Lokhande S.D., Gulavani Aditya “Implementation and Analysis of DoS Attack Detection Algorithms”, International Journal of
Science and Research (IJSR), volume-4, Issue-5, May-2015, pp. 2085-2089. (ISSN (Online): 2319-7064, Index Copernicus Value (2013): 6.14 |
Impact Factor (2013):4.438

Jaiswal R.C. and Lokhande S.D., “Performance Analysis for IPv4 and IPv6 Internet Traffic”, ICTACT Journal on Communication Technology,
September 2015, volume: 06, issue: 04, pp. 1208-1217. (Print: ISSN: 0976-0091, Online ISSN:2229-6948 (Impact Factor: 0.789 in 2015).

Jaiswal R.C. and Lokhande S.D, “Performance Evaluation of Wireless Networks”, Coimbatore Institute of Information Technology International
Journal, volume-7, Issue-8, July-2015, pp. 1237-1242. (Print: ISSN 0974 — 9616 |Impact Factor: 0.572)

Jaiswal R.C. and Lokhande S.D, “A Novel Approach for Real Time Internet Traffic Classification”, ICTACT Journal on Communication Technology,
September 2015, volume: 06, issue: 03, pp. 1160-1166. (Print: ISSN: 0976-0091, Online ISSN:2229-6948 (Impact Factor: 0.789 in 2015).

Jaiswal R.C. and Lokhande S.D, “Measurement, Modeling and Analysis of HTTP Web Traffic”, IMCIET-International Multi Conference on
Innovations in  Engineering and Technology-ICCC-International Conference on Communication and Computing -2014, PP-242-258,
ISBN:9789351072690, VVIT, Bangalore.

Jaiswal R.C. and Lokhande S.D, “Comparative Analysis using Bagging, Logit Boost and Rotation Forest Machine Learning Algorithms for Real Time
Internet Traffic Classification”, IMCIP-International Multi Conference on Information Processing -ICDMW- International Conference on Data
Mining and Warehousing-2014, PP113-124, ISBN: 9789351072539, University Visvesvaraya College of Engg. Department of Computer Science and
Engineering Bangalore University, Bangalore.

Jaiswal R.C. and Lokhande S.D, “Statistical Features Processing Based Real Time Internet Traffic Recognition and Comparative Study of Six Machine
Learning Techniques”, IMCIP- International Multi Conference on Information Processing-(ICCN- International Conference on Communication
Networks-2014, PP-120-129, ISBN: 9789351072515, University Visvesvaraya College of Engg. Department of Computer Science and Engineering
Bangalore University, Bangalore.

Jaiswal R.C. and Lokhande S.D, “Analysis of Early Traffic Processing and Comparison of Machine Learning Algorithms for Real Time Internet
Traffic Identification Using Statistical Approach ”, ICACNI-2014-International Conference on Advanced Computing, Networking, and

Informatics), Kolkata, India, DOI: 10.1007/978-3-319-07350-7_64, Volume 28 of the book series Smart Innovation, Systems and Technologies
(SIST),Page:577-587.

Jaiswal R.C. and Lokhande S.D, “Machine Learning Based Internet Traffic Recognition with Statistical Approach ”, INDICON-2013-I1IT Bombay
IEEE Conference. Inspec Accession Number: 14062512, DOI: 10.1109/INDCON.2013.6726074.

Jaiswal R.C. and Shivani Pande, “ Microservices in Cloud Native Development of Application”, International Journal of Creative Research Thoughts
(NCRT), Open Access, Peer Reviewed and refereed Journal, Indexed in Google Scholar, Microsoft Academic, CiteSeerX, Thomson Reuters,
Mendeley : reference manager, ISSN: 2320-2882; SJ Impact Factor:7.97, Volume 10 Issue X, pp. d170-d183, October 2022.

Jaiswal R. C. and Chaitanya Srushti, “ Helmet Detection Using Machine Learning”, Journal of Emerging Technologies and Innovative Research
(JETIR), Open Access, Peer Reviewed and refereed Journal, Indexed in Google Scholar, Microsoft Academic, CiteSeerX, Thomson Reuters,
Mendeley : reference manager, ISSN-2349-5162, Impact Factor:7.95, Volume 9, Issue 10 pp. d10-d17, October 2022.

Jaiswal R. C. and Manasi Satpute, “Machine Learning Based Car Damage Identification”, Journal of Emerging Technologies and Innovative Research
(JETIR), Open Access, Peer Reviewed and refereed Journal, Indexed in Google Scholar, Microsoft Academic, CiteSeerX, Thomson Reuters,
Mendeley : reference manager, ISSN-2349-5162, Impact Factor:7.95, Volume 9, Issue 10 pp. b684-b690, October 2022.

Jaiswal R.C. and Aryan Bagade, “ Metaverse Simulation Based on VR, Blockchain, and Reinforcement Learning Model”, International Journal for
Research in Applied Science & Engineering Technology (IJRASET), Open Access, Peer Reviewed and refereed Journal, ISSN: 2321-9653; IC Value:
45.98; SJ Impact Factor:7.538, Volume 10 Issue X, pp. 67-75, October 2022.

Jaiswal R. C. and Atharva Agashe, “ A Survey Paper on Cloud Computing and Migration to the Cloud”, Journal of Emerging Technologies and
Innovative Research (JETIR), Open Access, Peer Reviewed and refereed Journal, Indexed in Google Scholar, Microsoft Academic, CiteSeerX,
Thomson Reuters, Mendeley : reference manager, ISSN-2349-5162, Impact Factor:7.95, Volume 9, Issue 10 pp. a258-a265, October 2022.

Jaiswal R. C. and Taher Saraf, “ Stock Price Prediction using Machine Learning”, Journal of Emerging Technologies and Innovative Research
(JETIR), Open Access, Peer Reviewed and refereed Journal, Indexed in Google Scholar, Microsoft Academic, CiteSeerX, Thomson Reuters,
Mendeley : reference manager, ISSN-2349-5162, Impact Factor:7.95, Volume 9, Issue 9 pp. e33-e41, September 2022.

Jaiswal R. C. and Ritik Manghani, “Pneumonia Detection using X-rays Image Preprocessing”, Journal of Emerging Technologies and Innovative
Research (JETIR), Open Access, Peer Reviewed and refereed Journal, Indexed in Google Scholar, Microsoft Academic, CiteSeerX, Thomson Reuters,
Mendeley : reference manager, ISSN-2349-5162, Impact Factor:7.95, Volume 9, Issue 9 pp. c653-c662, September 2022.

Jaiswal R. C. and Apoorva Ushire, “ Real Time Water Monitoring System Using NodeMCU ESMP8266 , Journal of Emerging Technologies and
Innovative Research (JETIR), Open Access, Peer Reviewed and refereed Journal, Indexed in Google Scholar, Microsoft Academic, CiteSeerX,
Thomson Reuters, Mendeley : reference manager, ISSN-2349-5162, Impact Factor:7.95, Volume 9, Issue 9 pp. c1-c8, September 2022.

Jaiswal R. C. and Firoz Saherawala, “ Smart Glasses ”, Journal of Emerging Technologies and Innovative Research (JETIR), Open Access, Peer
Reviewed and refereed Journal, Indexed in Google Scholar, Microsoft Academic, CiteSeerX, Thomson Reuters, Mendeley : reference manager, ISSN-
2349-5162, Impact Factor:7.95, Volume 9, Issue 8 pp. f393-f401, August 2022.

Jaiswal R. C. and Asawari Walkade, “ Denial of Service Detection and Mitigation ”, Journal of Emerging Technologies and Innovative Research
(JETIR), Open Access, Peer Reviewed and refereed Journal, Indexed in Google Scholar, Microsoft Academic, CiteSeerX, Thomson Reuters,
Mendeley : reference manager, ISSN-2349-5162, Impact Factor:7.95, Volume 9, Issue 5 pp. f108-f116, May 2022.

Jaiswal R. C. and Fiza Shaikh, “ Augmented Reality based Car Manual System ”, Journal of Emerging Technologies and Innovative Research
(JETIR), Open Access, Peer Reviewed and refereed Journal, Indexed in Google Scholar, Microsoft Academic, CiteSeerX, Thomson Reuters,
Mendeley : reference manager, ISSN-2349-5162, Impact Factor:7.95, Volume 9, Issue 5 pp. 326-c332, May 2022.

IJCRT2211081 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | a692


http://www.ijcrt.org/
https://keras.io/
https://www.kaggle.com/ikarus777/best-artworks-ofall-time

www.ijcrt.org © 2022 IJCRT | Volume 10, Issue 11 November 2022 | ISSN: 2320-2882

[36]

[37]

[38]

[39]

[40]

[41]

[42]
[43]

[44]

[45]

[46]

[47]
[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]
[58]
[59]
[60]

[61]

[62]
[63]
[64]
[65]
[66]

[67]

[68]

Jaiswal R. C. and Tejveer Pratap, “ Multiparametric Monitoring of Vital Signs in Clinical and Home Settings for Patients ”, Journal of Emerging
Technologies and Innovative Research (JETIR), Open Access, Peer Reviewed and refereed Journal, Indexed in Google Scholar, Microsoft Academic,
CiteSeerX, Thomson Reuters, Mendeley : reference manager, ISSN-2349-5162, Impact Factor:7.95, Volume 9, Issue 5 pp. a701-a705, May 2022.
Jaiswal R. C. and Sahil Nahar, “Recognition and Selection of Learning Styles to Personalize Courses for Students”, Journal of Emerging Technologies
and Innovative Research (JETIR), Open Access, Peer Reviewed and refereed Journal, Indexed in Google Scholar, Microsoft Academic, CiteSeerX,
Thomson Reuters, Mendeley : reference manager, ISSN-2349-5162, Impact Factor:7.95, Volume 9, Issue 2 pp. b235-b252, February 2022.

Jaiswal R. C. and Rushikesh Karwankar, ¢ Demand Forecasting for Inventory Optimization ”, Journal of Emerging Technologies and Innovative
Research (JETIR), Open Access, Peer Reviewed and refereed Journal, Indexed in Google Scholar, Microsoft Academic, CiteSeerX, Thomson Reuters,
Mendeley : reference manager, ISSN-2349-5162, Impact Factor:7.95, Volume 8, Issue 12 pp. 121-131, January 2022.

Jaiswal R. C. and P. Khore, “ Exo-skeleton Arm ”, Journal of Emerging Technologies and Innovative Research (JETIR), Open Access, Peer Reviewed
and refereed Journal, Indexed In Google Scholar, Microsoft Academic, CiteSeerX, Thomson Reuters, Mendeley : reference manager, ISSN-2349-
5162, Impact Factor:7.95, Volume 8, Issue 12 pp. 731-734, December 2021.

Jaiswal R. C. and Shreyas Nazare, “ [oT Based Home Automation System”, Journal of Emerging Technologies and Innovative Research (JETIR),
Open Access, Peer Reviewed and refereed Journal, ISSN-2349-5162, Impact Factor:7.95, Volume 8, Issue 11 pp. 151-153, November 2021.

Jaiswal R. C. and Prajwal Pitlehra, “Credit Analysis Using K-Nearest Neighbours’ Model”, Journal of Emerging Technologies and Innovative
Research (JETIR), Open Access, Peer Reviewed and refereed Journal, ISSN-2349-5162, Impact Factor:7.95, VVolume 8, Issue 5, pp. 504-511, May
2021.

Jaiswal R. C. and Rohit Barve, “Energy Harvesting System Using Dynamo”, Journal of Emerging Technologies and Innovative Research (JETIR),
Open Access, Peer Reviewed and refereed Journal, ISSN-2349-5162, Impact Factor:7.95, Volume 8, Issue 5, pp. 278-280, May 2021.

Jaiswal R. C. and Sharvari Doifode, “Virtual Assistant”, Journal of Emerging Technologies and Innovative Research (JETIR), Open Access, Peer
Reviewed and refereed Journal, ISSN-2349-5162, Impact Factor:5.87, Volume 7, Issue 10, pp. 3527-3532, October 2020.

Jaiswal R. C. and Akshat Kaushik, “Automated Attendance Monitoring system using discriminative Local Binary Histograms and PostgreSQL”,
Journal of Emerging Technologies and Innovative Research (JETIR), Open Access, Peer Reviewed and refereed Journal, ISSN-2349-5162, Impact
Factor:5.87, Volume 7, Issue 11, pp. 80-86, November 2020.

Jaiswal R. C. and Danish khan, “Arduino based Weather Monitoring and Forecasting System using SARIMA Time-Series Forecasting”, Journal of
Emerging Technologies and Innovative Research (JETIR), Open Access, Peer Reviewed and refereed Journal, ISSN-2349-5162, Impact Factor:5.87,
Volume 7, Issue 11, pp. 1149-1154, November 2020.

Jaiswal R.C. and Param Jain, “Augmented Reality based Attendee Interaction at Events”, International Journal for Research in Applied Science &
Engineering Technology (IJRASET), Open Access, Peer Reviewed and refereed Journal, ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:7.429,
Volume 8 Issue VI, pp. 1578-1582, June 2020.

Jaiswal R.C. and Akash Pal, “Cosmetics Application Using Computer Vision”, Journal of Emerging Technologies and Innovative Research (JETIR),
Open Access, Peer Reviewed and refereed Journal, ISSN-2349-5162, Impact Factor:5.87, Volume 7, Issue 6, pp. 824-829, June 2020.

Jaiswal R.C. and Jaydeep Bhoite, “Home Renovation Using Augmented Reality”, Journal of Emerging Technologies and Innovative Research
(JETIR), Open Access, Peer Reviewed and refereed Journal, ISSN-2349-5162, Impact Factor:5.87, Volume 7, Issue 6, pp. 682-686, June 2020.
Jaiswal R.C. and Aashay Pawar, “Stock Market Study Using Supervised Machine Learning”, International Journal of Innovative Science and
Research Technology (IJISRT), Open Access, Peer Reviewed and refereed Journal , ISSN: 2456-2165; IC Value: 45.98; SJ Impact Factor:6.253,
Volume 5 Issue |, pp. 190-193, Jan 2020.

Jaiswal R.C. and Deepali Kasture, “Pillars of Object-Oriented System”, International Journal for Research in Applied Science & Engineering
Technology (IJRASET), Open Access, Peer Reviewed and refereed Journal , ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:7.177, Volume 7
Issue X1, pp. 589-591, Nov 2019.

Jaiswal R.C. and Yash Govilkar, “A Gesture Based Home Automation System”, International Journal for Research in Applied Science & Engineering
Technology (IJRASET), Open Access, Peer Reviewed and refereed Journal, ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:7.177, Volume 7
Issue X1, pp. 501-503, Nov 2019.

Jaiswal R.C. and Onkar Gagare, “Head Mounted Display”, International Journal for Research in Applied Science & Engineering Technology
(NRASET), Open Access, Peer Reviewed and refereed Journal, ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:7.177, VVolume 7 Issue XI, pp.
535-541, Nov 2019.

Jaiswal R.C. and Nehal Borole, “Autonomous Vehicle Prototype Development and Navigation using ROS”, International Journal for Research in
Applied Science & Engineering Technology (IJRASET), Open Access, Peer Reviewed and refereed Journal, ISSN: 2321-9653; IC Value: 45.98; SJ
Impact Factor:7.177, Volume 7 Issue XI, pp. 510-514, Nov 2019.

Jaiswal R.C. and Vaibhav Pawar, “Voice and Android Application Controlled Wheelchair”, Journal of Emerging Technologies and Innovative
Research (JETIR), Open Access, Peer Reviewed and refereed Journal, ISSN-2349-5162, VVolume 6, Issue 6, pp. 635-637, June 2019.

Jaiswal R.C. and Shreya Mondhe, “ Waste Segregation & Tracking”, International Journal for Research in Applied Science & Engineering Technology
(MRASET), Open Access, Peer Reviewed and refereed Journal , ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:7.429, Volume 8, Issue 5, pp.
2085-2087, May 2019.

Jaiswal R.C. and Shreya Mondhe, “Stock Market Prediction Using Machine Learning & Robotic Process Automation”, Journal of Emerging
Technologies and Innovative Research (JETIR), Open Access, Peer Reviewed and refereed Journal, ISSN-2349-5162, VVolume 6, Issue 6, pp. 926-
929, February 2019.

Jaiswal R.C. and Samruddhi Sonare, “Smart Supervision Security System Using Raspberry Pi ”, Journal of Emerging Technologies and Innovative
Research (JETIR), ISSN-2349-5162, VVolume 6, Issue 4, pp. 574-579, April 2019.

Jaiswal R.C. and Manasi Jagtap, “Automatic Car Fragrance Dispensing System”, International Journal of Research and Analytical Reviews (IJRAR),
ISSN-2349-5138, Volume 6, Issue 1, pp. 315-319, March 2019.

Jaiswal R.C. and Sumukh Ballal, “Scalable Healthcare Sensor Network”, Journal of Emerging Technologies and Innovative Research (JETIR), ISSN-
2349-5162, Volume 6, Issue 2, pp. 350-354, February 2019.

Jaiswal R.C. and Samruddhi Sonare, “Multiple Camera Based Surveillance System Using Raspberry Pi”, International Journal of Research and
Analytical Reviews (IJRAR), ISSN-2348-1269, Volume 6, Issue 1, pp. 1635-1637, February 2019.

Jaiswal R.C. and Reha Musale, “Application of Digital Signature to Achieve Secure Transmission”, International Journal for Research in Applied
Science & Engineering Technology (IJRASET),ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:6.887, Volume 7 Issue Il, pp. 150-153, February
2019.

Jaiswal R.C. and Himanshu Mithawala, “Automatic Gate Monitoring System”, Journal of Emerging Technologies and Innovative Research (JETIR),
ISSN-2349-5162, Volume 6, Issue 1,pp. 88-94, January 2019.

Jaiswal R.C. and Bernard Lewis, “Dynamic Runway and Gate Terminal Allocation for Flights”, Journal of Emerging Technologies and Innovative
Research (JETIR), UGC approved Journal, ISSN-2349-5162, Volume 5, Issue 12, December 2018.

Jaiswal R.C. and Sakshi Jain, “Text Search Engine”,‘, Journal of Emerging Technologies and Innovative Research (JETIR), UGC approved Journal
ISSN-2349-5162, Volume 5, Issue 11, November 2018.

Jaiswal R.C. and Arti Gurap, “Design of Different Configurations of Truncated Rectangular Microstrip Patch Antenna For 2.4 GHz And 1.6 GHz *,
Journal of Emerging Technologies and Innovative Research (JETIR),UGC Approved Journal, ISSN-2349-5162, VVolume 5, Issue 10, October 2018.
Jaiswal R.C. and Atharva Mahindrakar, “ Mine Warfare and Surveillance Rover”, International Journal for Research in Applied Science &
Engineering Technology (NRASET), ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:6.887, Volume 6 Issue 111, March 2018.

Jaiswal R.C. and Saloni Takawale “Multi-Client Server Communication Enhancement
through Intranet”, International Journal for Research in Applied Science & Engineering Technology (IJRASET), ISSN: 2321-9653; UGC approved
Journal, IC Value: 45.98; SJ Impact Factor :6.887, Volume 6 Issue 1, January 2018.

Jaiswal R.C. and Nikita Kakade, “Skin disease detection and classification
using Image Processing Techniques”, Journal of Emerging Technologies and Innovative Research (JETIR), ISSN-2349-5162; UGC approved
Journal:5.87, Volume 4, Issue 12, December 2017.

IJCRT2211081 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | a693


http://www.ijcrt.org/

www.ijcrt.org © 2022 IJCRT | Volume 10, Issue 11 November 2022 | ISSN: 2320-2882

[69]

[70]

[71]

[72]

[73]

Jaiswal R.C. and Nikita Kakade, “OMR Sheet Evaluation Using Image
Processing”, Journal of Emerging Technologies and Innovative Research (JETIR), ISSN-2349-5162; UGC approved Journal:5.87, Volume 4, Issue
12, December 2017.

Jaiswal R.C. and Swapnil Shah, “Customer Decision Support System”, International Research Journal of Engineering and Technology (IRJET), e-
ISSN: 2395-0056; p-ISSN: 2395-0072; UGC approved Journal, SJ Impact Factor:5.181, Volume: 04 Issue: 10 | Oct -2017.

Jaiswal R.C. and Ketan Deshpande, “IOT Based Smart City: Weather, Traffic and Pollution Monitoring System”, International Research Journal of
Engineering and Technology (IRJET), e-ISSN: 2395-0056; p-ISSN: 2395-0072; UGC approved Journal, SJ Impact Factor:5.181, Volume: 04
Issue: 10 | Oct -2017.

Jaiswal R.C. and Vipul Phulphagar, “Arduino Controlled Weight Monitoring With
Dashboard Analysis”, International Journal for Research in Applied Science & Engineering Technology (IJRASET), ISSN: 2321-9653; UGC
approved Journal, IC Value: 45.98; SJ Impact Factor:6.887, Volume 5 Issue XI November 2017.

Jaiswal R.C. and Siddhant Sribhashyam, “Comparison of Routing Algorithms using Riverbed Modeler”, International Journal of Advanced Research

in Computer and Communication Engineering (IJARCCE), ISSN: (Online) 2278-1021; online) 2278-1021 ISSN (Print) 2319 5940; UGC approved
Journal, Impact Factor 5.947Vol. 6, Issue 6, June 2017.

IJCRT2211081 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | a694


http://www.ijcrt.org/

