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About the Institute

Mauli Group of Institution’s, College of Engineering & Technology, Shegaon, a reputed private
institute, occupies a place of pride amongst the premier technical institutes of the central region of
India. Established in 2011, financed and run by Late Purushottam Hari (Ganesh) Patil Shikshan
Sanstha & is affiliated to Sant Gadge Baba Amravati University. The institute runs six Under
Graduate, and two Post Graduate programs. The institute has marched towards the pinnacle of
glory through its remarkable achievements & laurels in the field of engineering education in a short
span. Institute is awarded with “A” Grade by NAAC, Bangalore and as a Best Emerging Institute
Award by ISTE, New Delhi.

The campus boasts of lush green lawns that provide an ambience and a serene atmosphere. It is
spread over 45 acres of land, out of which 12 acres is for engineering discipline which includes,
academic building area, playgrounds, hostels, staff quarters, office, cafeteria, mess, stores. It has
well equipped laboratories having quality instruments and well-furnished classrooms. The college
has well qualified and experienced staff.

Objective of the Conference

The objective of SMART-2023 is to bring together experts from Industries, Academia, and R&D
Institutions on a common platform to discuss and present ongoing research and advances in the
field of Science and Technology
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Principal’s Message

I extend my sincere gratitude for your significant contributions to the success of the International
Conference on Sustainable Multidisciplinary Advances in Research and Technology (SMART
2023) held on November 28, 2023, in hybrid mode in association with ISTE New Delhi, IETE
New Delhi, and The Institution of Engineers, India.

This gathering served as a bridge for intellectual exchange and collaboration, bringing together
diverse minds from various fields to explore innovative solutions with a shared commitment to
sustainability. The dynamic discussions and presentations showcased the collective strength of
multidisciplinary approaches to addressing various challenges.

The richness of ideas and the convergence of expertise emphasised the interconnectedness of our
global challenges and highlighted the need for collaborative solutions.

I appreciate the efforts of the organizing committee, the expertise of our keynote speakers, and the
active participation of each attendee. As we reflect on the outcomes, let us carry forward the spirit
of collaboration and innovation, translating ideas into impactful initiatives that contribute to a more
sustainable and technologically advanced future.

Best Regards,

Dr. C. M. Jadhao
Principal,
Mauli College of Engineering and Technology, Shegaon
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ABSTRACT

Significant progress in object identification has been made in computer vision in recent years, mostly due to
deep learning methods. Building an Amenity Detection Model using the robust Detectron 2 framework is the
main objective of this research. Improving our awareness of interior surroundings is the goal of this research,
which aims to correctly recognize and categorize numerous amenities inside room photographs. Demonstrating
the power of computer vision and deep learning, the "Amenity Detection Model using Detectron 2" project
automates the process of identifying interior amenities. When it comes to computer vision model construction
and training, Detectron2 provides an easy-to-use API. It comes with a ton of documentation and code examples
as well. Researchers and developers from all around the world work together on Detectron2 via forums and
GitHub, making it an open-source project that receives constant maintenance and updates. A complete system
that accurately identifies amenities and provides an easy-to-use interface for interacting with the model's
predictions is the outcome of integrating Detectron 2, Streamlit, and Weights and Biases. With the use of this
project's technology, which can detect amenities inside photographs rapidly and precisely, space evaluation
and interior design might become much easier.

Keywords: Amenity Detection, Machine Learning, Detectron 2, Streamlit, Weights and Biases, deep learning,
Computer Vision.

I. INTRODUCTION

Amenities are what? An amenity may be anything that adds practicality to a space, such as a couch in the living
room or a shower in the bathroom. The evolution of object detection throughout the years has made it the
principal core area of computer vision. One of the most important features of contemporary technology, amenity
detection, has become an invaluable asset in the lodging service industry, greatly impacting the quality of life
for both hosts and guests on sites like Airbnb. The basic idea behind amenity detection is to automatically find
and confirm certain characteristics or amenities in a listing, such whether the property has a pool, Wi-Fi, or if it
allows pets. Because it improves the reliability of host listings and increases visitor happiness, this technology
development is causing a sea change in the short-term rental market. Airbnb, which links guests with private
homes for short stays, has exploded in popularity in the ever-changing sharing economy. Airbnb has made
openness one of its guiding principles. To avoid unpleasant shocks for visitors, amenity detection verifies that
property listings are correct. When choosing a hotel, guests have varying tastes and requirements. Guests'
choices for certain amenities might inform Airbnb's personalized suggestions. Guests appreciate the simplified
booking procedure made possible by efficient amenity detection. They may save time and effort by limiting
their search results to just those properties that meet their precise needs. If they want to be successful on Airbnb,
hosts must be honest about the facilities their house offers. When visitors have a good experience, they are more
likely to recommend the host to others, which increases the host's income and goodwill. By precisely
documenting amenities, hosts may better prepare their spaces for guests, which in turn leads to easier check-ins,
fewer misunderstandings, and less complaints. This helps hosts manage their properties more successfully.
Amenity detection provides hosts a leg up in the short-term rental industry, which is becoming more
competitive by the day. Listings may stand out and attract a larger group of prospective visitors by highlighting
unusual or desired facilities.

II. LITERATURE SURVEY

Detectron2 was a popular computer vision framework developed by Facebook Al Research for building object
detection and segmentation models. It is based on PyTorch and has gained significant attention in the research
and development community. However, I do not have specific information about an "Amenity Detection using
Detectron2" project. Amenity detection typically involves recognizing and localizing various amenities or
objects within an environment "Faster R-CNN: Towards Real-Time Object Detection with Region Proposal
Networks" by Shaoging Ren et al. introduced the Faster R-CNN architecture, which was a foundation for many
object detection frameworks, including Detectron2. "Detectron: A Robust Object Detection System" by Ross
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Girshick et al. introduced the original Detectron framework. "Detectron2" is an updated version of Detectron,
offering a more modular and flexible platform for object detection and image segmentation.

Instance Segmentation:
"Mask R-CNN" by Kaiming He et al. is a widely used framework for instance segmentation. You can adapt this
for amenity detection, where the goal is not just object detection but also segmenting instances of amenities.

Transfer Learning and Pretrained Models:
"ImageNet Large Scale Visual Recognition Challenge" by Olga Russakovsky et al. discusses the ImageNet
challenge, which is a crucial dataset for pretraining deep learning models for object detection.

Urban Planning and Amenity Detection:

In the context of urban planning and amenity detection, you can explore research on smart cities, land use
classification, and urban object recognition. "COCO: Common Objects in Context" is a widely used dataset for
object detection, and it contains a variety of object categories that can be relevant to amenity detection.

Geospatial Object Detection:

If your project involves amenity detection in geospatial data, research on geospatial object detection, such as
building detection in satellite imagery, can be valuable Conducting a literature survey in an amenity detection
with detectron2 entails examining and summarizing pertinent scholarly works that relate to the project's subject
or research inquiry. They are as follows:

A review of research on object detection based on deep learning (AINIT 2020)

This paper discusses the significance of target detection in computer vision over the past two decades,
highlighting the distinction between single-stage and two-stage detection algorithms. It provides a detailed
overview of representative algorithms in both categories and explores widely used datasets. The paper
concludes with a discussion of potential challenges and prospects in the field of target detection

Deep Residual Learning for Image Recognition

With an emphasis on learning residual functions relative to layer inputs, this research presents a residual
learning framework that may be used to train deeper neural networks. It shows that these residual networks are
more amenable to optimization and may attain impressive accuracy improvements as the depth increases.
Specifically, the ImageNet dataset proved to be too much for a 152-layer residual network, which ultimately
triumphed in the ILSVRC 2015 classification competition. The study also mentions how the depth of
representations greatly improved object recognition on the COCO dataset, which led to remarkable outcomes in
several contests.

Object Detection with Deep Learning: A Review

In this study, we focus on how deep learning approaches have replaced more conventional object recognition
methods that used to depend on manually created characteristics. It takes a look at object identification
frameworks that rely on deep learning, with a focus on CNNs. Specific detection tasks such conspicuous object,
face, and pedestrian recognition are covered in the study, in addition to generic object detection architectures,
modifications, and optimizations. The paper wraps up with experimental results, technique comparisons, and
recommendations for where the fields of object identification and learning systems based on neural networks
should go from here.

Faster RCNN: Towards Real-Time Object Detection with Region Proposal Networks

This work introduces a Region Proposal Network (RPN) that shares convolutional features with object detection
networks, eliminating the computational bottleneck associated with region proposal algorithms. The RPN is
trained to generate high-quality region proposals, which are used for object detection. By merging RPN and
Fast RCNN, it achieves state-ofthe-art accuracy on various datasets and offers a frame rate of 5fps on a GPU,
contributing to winning entries in competitions.

MobileNets: Efficient Convolution al Neural Networks for Mobile Vision Applications

The paper introduces MobileNets, a class of efficient models designed for mobile and embedded vision tasks.
These models employ depthwise separable convolutions to create lightweight deep neural networks. MobileNets
offer two key hyperparameters for balancing latency and accuracy, enabling model customization based on
specific constraints. Extensive experiments demonstrate their strong performance in comparison to other models
on ImageNet classification and their effectiveness in various applications, including object detection, fine-grain
classification, face attributes, and large-scale geo-localization.
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SSD: Single Shot MultiBox Detector

A technique for object recognition in photos called SSD (Single Shot MultiBox Detector) is introduced in the
study. SSD is based on deep neural networks. Based on the position of the feature maps, SSD discretizes the
bounding box outputs into default boxes with different aspect ratios. It is much quicker than competing
methods, generates proposals automatically, and achieves competitive accuracy on datasets such as PASCAL
VOC, COCO, and ILSVRC. Even with reduced input picture sizes, SSD outperforms other single-stage
approaches because to its unified architecture for training and inference.

II1I. IMPLEMENTATION

Computer vision tasks, such as object identification and instance segmentation, are the main applications of
Detectron2, an open-source deep learning framework created by Facebook Al Research (FAIR). Thanks to its
modular design, Detectron2 may be easily customized and extended. Various computer vision tasks may be
readily adapted by researchers and developers by plugging in different components for trials. You may use these
models as a solid foundation for your own research and initiatives. It's ideal for high-throughput or real-time
applications because to its improved speed and efficiency compared to its predecessor. It uses streamlined code,
hardware acceleration, and support for multiple GPUs. Detectron2 offers tools for data preparation and custom
datasets, and it supports a variety of dataset types. When it comes to computer vision model construction and
training, Detectron2 provides an easy-to-use APIL. It comes with a ton of documentation and code examples as
well. Researchers and developers from all around the world work together on Detectron2 via forums and
GitHub, making it an open-source project that receives constant maintenance and updates. As a whole,
Detectron2's performance, availability of pre-trained models, and adaptability have made it a favorite among
computer vision researchers and practitioners, facilitating the creation and testing of cutting-edge vision-based
applications.

o6 Detectron2

Fig. 1: Flowchart

When you upload an image on any real-estate website, a computer vision machine learning model scans the
images, finds the amenities and will add the amenity to the list automatically. An example of how an object
detection algorithm works in finding the amenities in a room is shown below.

In the above image, the object detection algorithm detects all the amenities and draws a rectangular wire frame
which is to be listed in the website for your occupant to look upon. Even if you have missed to add anything up
in your list of amenities, machine learning will be your rescuer thereby increasing the sale value of your house

Fig. 2: Sample output 1




International Journal of Advance and Innovative Research ISSN 2394 - 7780
Volume 11, Issue 1 (V): January - March, 2024

Fig. 3: Sample output 2

Amenity detection with Detectron2 recipe:
e Collect data with downloadOL.py (a script for downloading certain images from the Open Images).

e Preprocess data with preprocessing.py (a custom script with functions for turning Open Images images and
labels into Detectron2 style data inputs).

e Model data with Detectron?2.
e Track modelling experiments with Weights & Biases.

e Create a user-facing app with Streamlit.

e Deploy app and model with Docker, GCR (Google Container Registry) and Google App Engine.

A. Data Acquisition

Creating a database of pictures of home amenities is the most crucial step in this strategy. The report notes that
Airbnb used its own database for most of the photos, with a small selection from the Open Images collection.
The decision on the taxonomy and amenity labels had to be made before the dataset could be built. In this case,
the taxonomy ought to serve the unique requirements of the company. Upon evaluation, they arrived at forty
amenity classes, categorized as kitchen, bathroom, and bedroom, including appliances such as gas stoves,
ovens, refrigerators, bathtubs, showers, towels, beds, pillows, and more. They could compile a massive picture
collection from any and all sources since they are a company. This is only a personal hobby project, thus we
don't have the resources to hire a professional. Utilizing existing picture databases is, then, the optimal course of
action. While reading this, I saw that the Airbnb engineering team began using the Open Image Dataset for their
models. "Why not me?" I reasoned. After perusing the Open Images Dataset's classes, I compiled a list of 30
home amenity classes that would be applicable to my model.

names: ['Bathtub’, 'Bed', 'Billiard table', 'Ceiling fan', 'Coffeemaker', 'Couch’, 'Countertop', 'Dishwasher’,
'Fireplace', 'Fountain', 'Gas stove', 'Jacuzzi', 'Kitchen & dining room table', 'Microwave oven', 'Mirror', 'Oven',
'Pillow', 'Porch’, 'Refrigerator’, 'Shower', 'Sink’, 'Sofa bed', 'Stairs', 'Swimming pool', Television', Toilet',
"Towel', "Tree house', 'Washing machine', 'Wine rack']

Aiiorla 0555 (0)  open Twged Closse
e (600, +e wony)

——

Tngdﬁ‘ (oed news ©® Haty'2 all in W.VL'S

Fig. 4: Target Classes

IV. DATA PREPROCESSING:
To prepare Open Images data and labels for use with Detectron2, a series of preprocessing functions were

employed, allowing the data to be converted into the required Detectron2 style inputs. This involved
transforming image and annotation data into a format compatible with the object detection framework. Here's a
breakdown of the key steps and functions used in this process:
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1. Data Acquisition:
Images were obtained from Open Images, with each image having a unique identifier.

Four label files were collected, which included bounding box annotations and class descriptions.

2. Getting Image IDs:
A function called get_image_ids() was created to extract unique image identifiers from a folder containing the
downloaded images.

This step was crucial to track and match annotations to specific images.

3. Formatting Annotations:

Annotation files from Open Images contain information about object coordinates (XMin, XMax, YMin, YMax)
and image IDs. The unique image IDs obtained from get_image_ids() were used to filter and organize relevant
annotations. Class labels were mapped to numerical category IDs using a class descriptions file (class-
descriptions-boxable.csv).

4. Converting Bounding Box Coordinates:

Detectron2 requires bounding box coordinates in absolute pixel values and a specific order (XMin, YMin,
XMax, YMax). A function called rel_to_absolute() was implemented to convert relative pixel coordinates to
absolute values. This function utilized image height, width, and existing bounding box coordinates to make the
conversion.

5. Creating Image Dictionaries (Detectron2-style labels):
A critical function named get_image_dicts() was developed to merge image data with annotations.

It takes a target image folder, related annotation file, and a list of target classes.

The functions get_image_ids(), format_annotations(), and rel_to_absolute() were used within
get_image_dicts() to generate Detectron? style labels (a list of dictionaries).

These dictionaries included information such as annotations, file paths, image dimensions, and image IDs.
The resulting image dictionaries were saved to JSON files for future use.

6. Registering Datasets with Detectron2:
To work with Detectron2, datasets must be registered using Dataset Catalog.register () and Metadata
Catalog.get ().

A lambda function was employed for preprocessing as it can only take one parameter.

The JSON files containing image dictionaries were loaded using load_json_labels(), ensuring that the
bbox_mode was correctly formatted as a Detectron2 style BoxMode.

7. Dataset Immunity:
Registering datasets with Detectron2 was explained as a way to make datasets semi-immutable, preventing easy
changes.

This feature helps maintain consistency and prevents dataset mismatches during model training and evaluation.

In summary, the data preparation process involved collecting images and labels from Open Images, converting
annotations into a compatible format for Detectron2 and creating Detectron2 style image dictionaries for each
image in the dataset. This meticulous data preprocessing laid the foundation for training and evaluating object
detection models on the custom data, making it ready for further modeling and experimentation.

V. MODEL PERFORMANCE IN REAL TIME

Here is the model in action, sufficient examples are given where both the current state-of-art model and our
customized generic 3rd party model are seen in action. One important conjecture that needs to be announced is
that this research work model only has 30 classes whereas the state-of-art model has many classes. This was
done to reduce the amount of training time involved and not because it was not possible. The amount of classes
involved with the custom model can very well be scaled up if necessary data sets are available.
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8 Detectron?

Fig. 5: Mean Average Precision (mAP)

A. System and Software Requirements

Detectron2 can run on a CPU, but for real-time speed, a strong multi-core CPU or, even better, a GPU is
suggested. GPU (Graphics Processing Unit): Nvidia’s Tesla T4 the average precision for each class and then
averages the results across all classes. A higher mAP indicates better performance.

4.1 Hardware Requirements
* Phone

*  Windows PC

4.2 Software Requirements
¢ Google Colab

e Python Language
e StreamLit
e Jupyter Notebook

B. Performance Metrics

Tests were conducted on 70 test data images, and the system was able to detect the use of helmets and safety
vests based on the red bounding box for helmets and the pink colour for vests. The detection results are
presented in real time on both the front and rear views. Below mentioned is the result of the model training
graph with an epoch of 50 on Google Collaboratory. The results of precision with epoch 40 have produced quite
high precision, the greater the result of the precision level in object detection, the lower the error rate of each
object detection performed.

Accuracy: The accuracy score in machine learning is an evaluation metric that measures the number of correct
predictions made by a model in relation to the total number of predictions made.

Accuracy = (TP + TN) / (TP + FP + TN + FN)

Precision: Precision is the number of true positive detections divided by the total number of detections, i.e., it
measures the proportion of correctly identified objects among all detected objects.

Precision = TP / (TP + FP)

Recall: Recall is the number of true positive detections divided by the total number of objects in the dataset, i.e.,
it measures the proportion of correctly identified objects among all actual objects.

Recall = TP/ (TP + FN)
F1 score: F1 score is the harmonic mean of precision and recall, which ranges between 0 and 1.
F1 score = 2 * ((Precision * Recall)) / ((Precision + Recall))

Mean Average Precision (mAP): mAP is a common evaluation metric used in object detection. It calculates
the average precision for each class and then averages the results across all classes. A higher mAP indicates
better performance.

Confusion Matrix: A confusion matrix is a table (refer to table no 2) that summarises the performance of a
classification model by showing the number of true and false positives and negatives for each class. It is a
useful tool for evaluating the accuracy of a model and identifying areas for improvement.
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True Positives (TP): cases where the model correctly predicted a positive label

False Positives (FP): cases where the model predicted a positive label, but the true label was negative
False Negatives (FN): cases where the model predicted a negative label, but the true label was positive.
True Negatives (TN): cases where the model correctly predicted a negative label.

Table no- 2 Confusion matrix

n = total predictions Actual: No Actual: Yes
Predicted: No True Negative False Positive
Predicted: Yes False Negative True Positive

Fig. 6: Confusion matrix

C. Modeling and Training

In the modeling and experimentation phase of the project, the use of Weights and biases (W&B) played a
pivotal role in tracking deep learning experiments, ensuring that the project stayed on track. The experiment
aimed to develop a robust object detection model for Airbnb's target classes using Detectron2.

Initial Experimentation: The initial experiment involved training models on a smaller dataset to assess their
performance. This step was crucial to determine if the models were learning effectively. W&B was employed to
monitor key metrics, notably the average precision, a critical metric for evaluating object detection models. The
results were promising, showing improvements in average precision and maintaining consistent performance
across different models.

Hypothesis for Model Selection: To select the most suitable model for further development, a hypothesis was
formulated. The top two models from the initial experiment, "retinanet_R_50_FPN_1x and
"retinanet_R_101_FPN_3x," were chosen for further evaluation. Both models were to be trained on a larger
dataset (approximately 10% of the full dataset), with each model undergoing about 1000 training iterations. The
results would determine which model performed better and was therefore selected as the "big dog" model for
further training.

Data Preparation for the Second Experiment: The entire training, validation, and test datasets from Open
Images were downloaded to facilitate the second major experiment. This time, the evaluation involved all 30
target classes, a significant increase from the previous three classes. To ensure the integrity of the experiment, it
was crucial that the smaller dataset used for evaluation represented the class distribution of the full dataset
accurately. The 10% training data split was carefully created by randomly selecting examples from the full
dataset while maintaining a proportional class distribution.

Second Major Experiment: The second experiment was conducted using the two top-performing models from
the initial experiment. Both models were trained on the representative 10% dataset, tracking all aspects of the
experiment with W&B. Despite the increased complexity due to the larger number of classes, the models
demonstrated their ability to learn, as evidenced by improvements in average precision and reductions in loss.

Selection of the Big Dog Model: Based on the results of the second major experiment,
"retinanet_R_101_FPN_3x" emerged as the chosen model to be upgraded to "big dog" status. This decision was
based on its superior performance in the 10% dataset evaluation.

Training the Final Model: Preparing for the final model training phase, the project involved a substantial
amount of data. The entire Open Images dataset, comprising over 38,000 images across all target classes, was
utilized. Given the computational limitations (using only one GPU), a critical constraint was imposed on the
project's timeline. The training duration for a full run was estimated to be around 15 to 20 hours.

Hyperparameter Tuning: While hyperparameter tuning can be a significant aspect of model optimization,
time constraints led to a focus on just a few critical hyperparameters: learning rate and mini-batch size. The
learning rate determines the magnitude of updates the model makes to its knowledge, while the mini-batch size
affects how many images the model processes at a time. These two settings, along with the model's structure,
significantly influence performance.

Linear Learning Rate Scaling Rule: The linear learning rate scaling rule was introduced to adjust the learning
rate and mini-batch size based on the number of GPUs used. Since the project utilized a single GPU compared

7




International Journal of Advance and Innovative Research ISSN 2394 - 7780
Volume 11, Issue 1 (V): January - March, 2024

to Detectron2's original 8 GPUs, adjustments were made accordingly. Additionally, to preserve the original
model patterns during transfer learning, the learning rate was divided by ten as a precaution.

Training the Big Dog Model: With these adjustments in place, the final model was trained on the entire Open
Images dataset. After 18.5 hours of training over 34,834 training images and 180,000 training steps, the model
achieved a mean average precision (mAP) score of 43.297% on the held-out test set. While the metrics were not
directly comparable to Airbnb's results due to dataset differences, this performance demonstrated the model's
ability to generalize well to new data.

Real-World Testing: The true test of a computer vision model lies in its real-world performance. The project
showcased several test images that the model had never seen before, demonstrating its ability to correctly
identify and locate objects in various real-world scenarios.

In conclusion, the modeling and experimentation phase of the project involved meticulous experimentation,
model selection, and hyperparameter tuning to develop a reliable object detection model for Airbnb's target
classes. The use of Weights & Biases facilitated efficient experiment tracking and ensured that the project
stayed on schedule, ultimately leading to a successful outcome with a well-performing "big dog" model ready
for further deployment and evaluation.

o el
L

Fig. 7: Output
VI. CONCLUSION
Computer vision has begun to permeate almost every industry. Having access to high-quality, well specified
models becomes even more important in light of this. The generic models are cumbersome and not designed for
usage with common devices. However, object-detection models that have been described with precision are still
lacking in several areas. Because of this, the potential applications of this discovery are almost boundless.
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ABSTRACT

Sentiment or opinion analysis employs natural language processing to extract a significant pattern of
knowledge from a large amount of textual data. It examines comments, opinions, emotions, beliefs, views,
questions, preferences, attitudes, and requests communicated by the writer in a string of text. It extracts the
writer’s feelings in the form of subjectivity (objective and subjective), polarity (negative, positive, and neutral),
and emotions (angry, happy, surprised, sad, jealous, and mixed). Sentiment analysis is an important task in
natural language understanding and has a wide range of real-world applications. The typical sentiment
analysis focuses on predicting the positive or negative polarity of the given sentence(s). This task works in the
setting that the given text has only one aspect and polarity. A more general and complicated task would be to
predict the aspects mentioned in a sentence and the sentiments associated with each one of them. This
generalized task is called aspect-based sentiment analysis (ABSA). In the annual Sem Eval competition, an
ABSA task has been added since 2014. Among submissions of the past two years, most winning models use
support vector machines (SVM). Thus, it covers the theoretical framework and use cases of sentiment analysis
in libraries. Proposed system is showing the application of sentiment analysis in libraries using two different
tools.

Keywords: sentiment, opinion, analysis, support vector machine, framework

I. INTRODUCTION

As a fine-grained sentiment analysis task, aspect-based sentiment analysis (ABSA) has received continuous
attention. Multiple fundamental sentiment elements are involved in ABSA, including the aspect term, opinion
term, aspect category, and sentiment polarity. Given a simple example sentence “The surface is smooth.”, the

9% ¢

corresponding elements are “surface”, “smooth”, “design” and “positive”, respectively.

Meanwhile, the structure of opinion tree is hard to capture, since it consists of rich semantic relations and
multiple interactions between sentiment elements. To this end, we design two strategies for effectively forming
the opinion tree structure. Firstly, we propose a constrained decoding algorithm, which can guide the generation
process using opinion schemas. In this way, the opinion knowledge can be injected and exploited during
inference. Secondly, we explore sequence-to-sequence joint learning of several pre-training tasks to integrate
syntax and semantic features and optimize for the performance of opinion tree generation.

This system shows the application of sentiment analysis on a data set consisting of paper peer reviews. The
domain of scientific paper reviews presents some major challenges, such as:

e Usually classes are unbalanced, because there is a strong bias towards negative opinions.
o Different reviews usually vary in terms of the number of assessments.

e Normally, there is not a clear correlation between the number of positive and negative opinions with the final
evaluation made by reviewers

All these issues make this domain a challenge for opinion mining and sentiment analysis purposes. A double
blind review scheme was used to prevent biases during the evaluation of the different articles. An international
reviewing committee was in charge of the evaluation of each paper. The papers were distributed among the
reviewers according to their affinity to the corresponding research area. The reviewers evaluated the submitted
papers and provided their comments and evaluations in Spanish and in some cases in English.
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A. Objective
e To predict the aspects and in a sentence and its associated sentiments.

e To extract the sentiments in terms of subjectivity, polarity and emotions.

o To generate the qualitative statement and generate the scaling ratio as per the reviews.
e To analyze the complete briefing of the writer of the sentence.

e To generate the response using CNN

II. LITERATURE SURVEY

Zohre et al. 2019 proposed that most of the early works on ABSA usually apply a set of filters on high-
frequency noun phrases to identify aspects. An aspect can be expressed by a noun, adjective, verb or adverb.
Usually in reviews, people talk about relevant aspects frequently which give the idea that aspects should be
frequent nouns. Therefore their relationship can be used for identifying new aspects (and sentiments). Some
researchers created a list of predefined aspect and also uses dependency parser to find aspects. It used GI
(General Inquirer) and WordNet lexicons to complete the list of sentiment word. Then it identifies some
templates of dependency relation in training data, and identify valid aspect-sentiment pairs in test data that
follows one of those templates extracted from the training data. Some reserachers extends classical dependency
parsing to phrase level. This parser is used to extract noun and verb phrases as aspect candidates. [1]

Wenxuan et al. 2022 described that discovering and understanding opinions from online user-generated content
is crucial for widespread applications. For example, analyzing customer sentiments and opinions from reviews
in E-commerce platforms helps improve the product or service, and make better marketing campaigns. Given
the massive amount of textual content, it is intractable to manually digest the opinion information. Therefore,
designing an automatic computational framework for analyzing opinions hidden behind the unstructured texts is
necessary, resulting in the emergence of the research field sentiment analysis and opinion mining. For instance,
an entity can be a specific product in the E-commerce domain, and its property or characteristics such as the
price and size are the aspects of it. Since an entity can also be regarded as a special “general” aspect, we
collectively refer to them as an aspect. ABSA is thus the process of building a comprehensive opinion summary
at the aspect level, which provides useful fine-grained sentiment information for downstream applications [2]

Andi et al. 20220 mentioned that review can affect customer decision making because by reading it, people
manage to know whether the review is positive, or negative. However, positive, negative, and neutral, without
considering the emotion will be not enough because emotion can strengthen the sentiment result. This study
explains about the comparison of machine learning and deep learning in sentiment as well as emotion
classification with multilabel classification. For service and ambience aspects, ET leads with 92.65% and 87.1%
with LP and CC methods, respectively. On the other hand, in deep learning comparison, GRU and BiLSTM
obtained similar F1- score for food aspect, 88.16%. On price aspect, GRU leads with 83.01%. However, for
service and ambience, BILSTM achieved higher F1- score, 89.03% and 84.78%. [3]

Guoshuai et al. 2023 proposed a multitask learning model that integrates BERT and RGAT models for APC and
ATE tasks. The two tasks are conducted simultaneously in a joint training manner. In the example, “I like the
service in the restaurant, but the environment is not very good”, the aspect terms are “service” and
“environment”. The output emotional polarity of the two aspects is positive and negative. The sentiments
corresponding to these two aspects are quite opposite, so it is not appropriate to conduct a sentiment analysis of
the whole sentence but to conduct a more fine-grained analysis. The main research line of ABSA focuses on
two subtasks, namely, ATE and APC [4]

Haoyue et al. 2020 stated that sentiment analysis is a process of analyzing, processing, concluding, and
inferencing subjective texts with the sentiment. Companies use sentiment analysis for understanding public
opinion, performing market research, analyzing brand reputation, recognizing customer experiences, and
studying social media influence. According to the different needs for aspect granularity, it can be divided into
document, sentence, and aspect-based ones. Finally, existing problems and some future research directions are
presented and discussed. Nowadays, reviewing online customer comments and ratings before purchasing a
product has become a very common and popular trend practice. Studies have shown that consumers trust online
reviews or comments from strangers before purchasing a product or service [5].

III. ANALYSIS OF PROBLEM
The digital age, also referred to as the information society, is characterized by ever growing volumes of
information. Driven by the current generation of Web applications, the nearly limitless connectivity, and an
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insatiable desire for sharing information, in particular among younger generations, the volume of user-generated
social media content is growing rapidly and likely to increase even more in the near future. People using the
Web are constantly invited to share their opinions and preferences with the rest of the world, which has led to an
explosion of opinionated blogs, reviews of products and services, and comments on virtually anything.

In addition to this traditional producer/consumer model, sentiment analysis is also important for other economic
areas, like for example financial markets For instance, the annotations needed differ for the various approaches
since some methods classify sentiment in only positive or negative, while others use a five-star rating. In other
cases, the specific focus of an evaluation may not be aspect level sentiment analysis, like in where the task of
selecting comprehensive reviews is evaluated. The focus on different tasks also solicits the use of a wide variety
of evaluation metrics in aspect level sentiments analysis. The sentiment model is aspect-agnostic and it works
fairly well with sentences of uni-sentiment. However, when judging sentences with multiple conflicting
sentiments, the output is hard to predict. To solve this problem, we design the following method to connect
sentiments with aspects.

IV. PRAPOSED WORK
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Fig. 1: ABSA method and techniques

Sentiment analysis (also referred to as subjectivity analysis or opinion mining or emotion artificial intelligence)
is a natural language processing (NLP) technique that identifies important patterns of information and features
from a large text corpus. It analyzes thought, attitude, views, opinions, beliefs, comments, requests, questions,
and preferences expressed by an author based on emotion rather than a reason in the form of text towards
entities like services, issues, individuals, products, events, topics, organizations, and their attributes. It finds the
author’s overall emotion for a text where text can be blog posts, product reviews, online forums, speech,
database sources, social media data, and documents. One of the most interesting results is improvement
obtained by the combination of the scoring algorithm and SVM. Basically, the score gives additional
information to the SVM to facilitate the classification. Future work could deal with the extension and
generalization of this method, also including the scores obtained for the aspects so as to further improve
performance.

0{ The pizza is delicious.
o

l AspectTerm | pizza

e ol Aspect Category | food
—

Optnion Term | delicious

ABSA System Sentiment Polarity | POS

Fig. 2: An example of the four key sentiment elements of ABSA
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For ABSA, the target can be described with either an aspect category c or an aspect term a, while the sentiment
involves a detailed opinion expression - the opinion term o, and a general sentiment orientation - the sentiment
polarity p. These four sentiment elements constitute the main line of ABSA research:

e Aspect category c¢ defines a unique aspect of an entity and is supposed to fall into a category set C,
predefined for each specific domain of interest. For example, food and service can be aspect categories for
the restaurant domain.

e Aspect term a is the opinion target which explicitly appears in the given text, e.g., “pizza” in the sentence
“The pizza is delicious.” When the target is implicitly expressed (e.g., “It is overpriced!”), we denote the
aspect term as a special one named “null”.

e Opinion term o is the expression given by the opinion holder to express his/her sentiment towards the target.
For instance, “delicious” is the opinion term in the running example “The pizza is delicious”.

e Sentiment polarity p describes the orientation of the sentiment over an aspect category or an aspect term,
which usually includes positive, negative, and neutral.

V. METHODOLOGY

Sentiment analysis models focus on the polarity of the data i.e. positive or negative but are also focuses on
feelings and emotions and even on intentions. There are many popular sentiment analysis models. Some of them
are:

e Fine grained Sentiment Analysis

Emotion Detection

Aspect based Sentiment Analysis

Multilingual Sentiment Analysis

VL. EXPECTED OUTCOMES

To evaluate the classifier standard machine learning and pattern recognition metrics for classification problems
are applied. In particular, we use accuracy, precision, recall and the F1-score. These evaluation metrics have
been selected because they are the most commonly applied metrics in the state-of-the-art and related work.
Evaluation metrics are provided as an average over each class, along with the corresponding standard deviation
considering 10 replications, except in the case of the scoring algorithm, which is evaluated over all the data set
and always provides the same result since it is deterministic (results only depend on parameters)

VII. CONCLUSION

Aspect Based Sentiment Analysis (ABSA) is one of the techniques used to perform sentiment analysis and it
identifies certain keywords from the texts by dividing the texts into smaller parts in order to efficient identify
the sentiment of the text. Various methods can be used to identify the sentiment; it may be clustering,
classification etc. Many different algorithms can be used and each has their own accuracy. We used the Vader
tool to perform sentiment analysis whereas many algorithms like random forest classifier etc. can be used too.
Besides these core elements of aspect-level sentiment analysis, there are additional concerns: robustness,
flexibility, and speed. Robustness is needed in order to cope with the informal writing style found in most user-
generated content.
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ABSTRACT

Neuromorphic computing is a method of computer engineering in which elements of a computer are modeled
after systems in the human brain and nervous system. The term refers to the design of both hardware and
software computing elements. Neuromorphic computing is sometimes referred to as neuromorphic engineering.
Neuromorphic engineers draw from several disciplines -- including computer science, biology, mathematics,
electronic engineering and physics -- to create bio-inspired computer systems and hardware. Of the brain's
biological structures, neuromorphic architectures are most often modelled after neurons and synapses. This is
because neuroscientists consider neurons the fundamental units of the brain. Neurons use chemical and
electronic impulses to send information between different

1. INTRODUCTION

Neuromorphic computing is a method of computer engineering in which elements of a computer are modeled
after systems in the human brain and nervous system. Neuromorphic computing is sometimes referred to as
neuromorphic engineering. Neuromorphic computing uses hardware based on the structures, processes and
capacities of neurons and synapses in biological brains. Neuromorphic computing is an emerging field that has
the potential to drastically influence every human’s life within the next decades. Neuromorphic computing
explores the computing process of the brain and attempts to replicate it onto modern electronics. It offers
improvements on current computer architecture, von Neumann architecture, and will lead to more efficient
computing, easier development of machine learning, and further integration of electronics and biology.
Neuromorphic computing presents a solution to the limitations of von Neumann architecture.

Neuromorphic computing applies these principles to develop computing solid state circuits that store and
process data in the same, repeating structures representative of neurons, which communicate through memory-
holding connections representative of synapses (Indiveri, 2013). Emulating synapses with memory, however,
poses a difficult challenge. Current research in neuromorphic computing explores organic and inorganic
materials to replace synapses in neuromorphic circuitry. Simply put, neuromorphic computing is a computing
method in which parts of a computer are designed after the human brain and nervous system. The most
common form of neuromorphic computing is spiking neural networks.

The term neuromorphic is generally used to describe analog, digital, mixed-mode analog/digital VLSI, and
software systems that implement several models of neural systems. The implementation of neuromorphic
computing on the hardware level can be realized by various technologies, including spintronic memories,
threshold switches, CMOS transistors, and oxide-based memristors. This chapter introduces the neuromorphic
computing systems and explores the fundamental concepts underlying this emerging paradigm. We first discuss
biological neurons and the dynamics that are abstracted from them to model artificial neurons. Next, we discuss
artificial neurons and how they have evolved in their representation of biological neuronal dynamics.
Afterward, we discuss implementing these neural networks in terms of neuron models, storage technologies,
inter-neuron communication networks, and learning.

2. METHODOLOGY

1. Modeling Neural Networks:
Neuromorphic computing starts with the development of computational models that mimic the structure and
function of biological neural networks. These models include neurons, synapses, and learning rules.

2. Spiking Neural Networks (SNNs):

Many neuromorphic systems focus on Spiking Neural Networks (SNNs), which simulate the behavior of
neurons using discrete spikes or pulses to represent information. SNNs offer a more biologically plausible
model compared to traditional artificial neural networks (ANNSs).
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3. Hardware Implementation:
Neuromorphic hardware is designed to simulate the behavior of neural networks in real-time. This includes the
development of specialized neuromorphic chips and memristor-based synapses.

4. Parallel Processing:
Neuromorphic computing architectures emphasize parallel processing, enabling the execution of multiple
operations simultaneously, similar to how the brain processes information across a vast network of neurons.

5. Event-Driven Processing:
Event-driven processing is a key feature of many neuromorphic systems. These systems respond to events or
changes in input, allowing for efficient processing and lower power consumption.

6. Learning and Adaptation:
Learning algorithms are integrated into neuromorphic systems to replicate synaptic plasticity and enable
learning from data. These algorithms often include spike-timing-dependent plasticity (STDP) rules.

2.1 WORKING PROCESS

1. Data Input:
The working process begins with the input of data or sensory information. This data can be in various forms,
such as images, sounds, or sensor readings.

2. Encoding:
Data is encoded into a format suitable for neural network processing. In SNNs, this often involves converting
continuous data into spike trains, where spikes represent events or features.

3. Neural Processing:
The encoded data is processed by the neuromorphic hardware, where simulated neurons receive and transmit
spikes according to the model's parameters and connectivity.

4. Learning and Adaptation:
Neuromorphic systems can adapt and learn from the input data through the application of learning rules, which
adjust synaptic weights and connections based on the timing and frequency of spikes.

5. Event-Driven Response:

6. Neuromorphic systems respond to events in the input data. For example, in a vision system, a
neuromorphic camera may only send spikes when significant changes or objects of interest are
detected in the scene.

npLUt Hidden Ot put
lawyer layer layer
Input #1
"' |
Input #2 a
{J. ) CIUTput
Input #3
>
Input #4 '

Fig 1: Modeling Neural Network

Hardware Vulnerabilities:
Hardware Exploits: Vulnerabilities in the underlying hardware, such as neuromorphic chips or memristor-based
devices, could be exploited to gain unauthorized access or manipulate system behavior.

2.2 PROTOCOLS VULNERABLE of NEUROMORPHIC COMPUTING

Software Vulnerabilities:

Malicious Code: Software used for simulating neural networks in neuromorphic systems may be vulnerable to
traditional software vulnerabilities, such as buffer overflows or injection attacks.Insecure Configuration:
Incorrectly configured software components may introduce vulnerabilities, potentially leading to unauthorized
access or data leakage.
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Fig 2: Working Process of Neuromorphic Computing

3. RESULTS

Neuromorphic computing is an emerging field in computer science and neuroscience that aims to design
hardware and software inspired by the structure and function of the human brain. While I can't provide real-time
updates on specific research developments beyond my last knowledge update in January 2022, I can give you
some general insights into the potential results and applications of neuromorphic computing up to that point:
Energy-Efficiency: Neuromorphic computing has the potential to be significantly more energy-efficient
compared to traditional computing, making it suitable for tasks like artificial intelligence, machine learning, and
robotics.

4. CONCLUSION

In conclusion, neuromorphic computing is a promising technology that has the potential to revolutionize the
field of artificial intelligence by creating more efficient and powerful computing systems. However, it is
important to recognize that there are also several challenges that need to be overcome before neuromorphic
computing can reach its full potential. The complexity of replicating the brain, the lack of standardization in the
field, the limited applications, and the high cost of developing and implementing neuromorphic systems are all
factors that need to be considered.
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ABSTRACT

Dash, a Plotly open-source Python tool, quickly builds interactive web apps with a focus on data visualization.
Its declarative syntax and component-based structure enable dynamic dashboards to be created without
substantial web programming knowledge. Plotly integration, rapid callbacks, scalability, and real-time data
support are among the key features. Dash’s versatility has made it popular in academia and industry, where it
is used by researchers and developers to create user-friendly, data-driven web programs.

Keywords: Plotly, scalability, web apps, data visualization, versatility

1. INTRODUCTION

Sustainable development envisions an inclusive, resilient future for people and the planet. However, assessing
the progress of sustainability requires agreed-upon metrics, which are particularly missing in the built
environment. For sus- tainable development, the United Nations advocates a” three pillars” structure. The
purpose of this research is to improve the integration of physical and intangible factors in housing for socio-
culturally focused sustainability. Current sustainability tools emphasize physical features while ignoring socio-
cultural factors that are critical for socially and culturally suitable housing in a low-carbon future. Unlike

traditional research involving industry specialists, this study stresses citizens’ engagement and criticism, which
is generally disregarded [1].

2. METHODOLOGY

How Dash applications are typically built

1) Imstallation: Dash is a Python framework, so the first step is to install it using a package manager like pip.
pip install dash

2) Importing Libraries: Import necessary libraries, including dash for creating the application and
dash_core_components and

dash_html_components for constructing the layout.

import dash

from dash import dcc, html

3) Initialization: Create an instance of the Dash class to initialize the application.
app =dash.Dash( name )

4) Layout Definition: Define the layout of the application using HTML and Dash components. The layout
deter- mines how the app appears.

\begin{verbatim} app.layout =html.Div([
html.H1("My Dash App"), dcc.Graph(
id="example-graph’, figure={
’data’: [
{’x’:[1,2],’y’: [4, 1],7a’,’b’}
x’:[1, 3],y [2,4],’a’, b’}
I,
’layout’: { ’title’: ’Dash Data Visualization’} })])

5) Callback Functions: Use callback functions to make the app interactive. Callbacks define how the app
responds to user input.

@app.callback( dash.dependencies.Output(’A’, ’f*), [dash.dependencies.Input(’B’,’V’)])
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def update_graph(selected_value):

# Update the graph based on user input

6) Running the App: Finally, run the app.

if name ==’ main ’: app.run_server(debug=True)

This is only a rough outline; the real process may differ depending on the application’s complexity. Dash offers
cus- tomization flexibility, allowing you to integrate more advanced features like authentication, database
integration, and real-time updates as needed for your individual application.

3. OBSERVATION

Dash is a Python web framework that specializes in the development of interactive web applications and data
visual- izations. The heart of your Dash application revolves around creating layouts and defining interactivity
via callbacks.The emphasis is on data visualization and real-time updates. Dash uses layouts instead of views to
define how your application appears in a web browser. HTML and Dash components are used to create
layouts. Dash lacks Django’s model and database concepts [2] . It is primarily used to create front- end
components and dynamic content is provided by ex- ternal data sources or APIs. Dash applications frequently
generate dynamic HTML pages for user interaction and data visualization, which are made possible by Dash
components and HTML/CSS. Dash applications are naturally responsive, making them simple to use.

4. FUTURE

Dash’s future appears bright, as it continues to play an important role in simplifying the development of
interactive, data-driven web applications in Python. Dash’s performance, scalability, and additional features are
likely to improve with ongoing community support and enhancements. Because of its versatility and ease of
use, it is a valuable tool for data scientists, analysts, and developers, and its adoption is expected to grow.
expand in areas such as data visualization, analytics, and real-time dashboarding [4]. Dash is likely to adapt and
remain a popular choice as web technologies evolve. for those interested in developing web applications in
Python.

5. ADVANTAGES & DISADVANTAGES

Advantages of Dash:
1) Pythonic Development: Dash allows developers to leverage their Python programming skills for web de-
velopment. The syntax is Pythonic, making it accessible to those already familiar with the language.

2) Rapid Prototyping: Dash enables rapid prototyping of interactive web applications. Developers can
quickly build and iterate on their applications, reducing devel- opment time.

3) Declarative Syntax: The framework employs a declar- ative syntax for defining the layout and interactions,
making the code more readable and easier to understand.

4) Interactive Data Visualization: Dash is particularly strong in creating interactive and dynamic data visual-
izations, thanks to its integration with Plotly.

5) Community Support: Dash has a vibrant community, and the framework is well-supported with documen-
tation, tutorials, and forums. This provides valuable resources for developers seeking assistance or looking
to expand their knowledge.

Disadvantages of Dash:

1) Learning Curve: Dash may have a learning curve for developers who are new to web development or those
unfamiliar with React, as it is used under the hood for more advanced features. This can impact the
onboarding process.

2) Performance Concerns: Dash applications may face performance challenges for very complex or resource-
intensive applications. Careful consideration and opti- mization may be needed for large-scale projects.

3) Limited Front-End Control: For developers who pre- fer extensive control over the front-end, Dash’s
high- level abstractions may limit customization options.

6. CONCLUSION

The Dash framework comes as one of the most powerful and flexible frameworks for web application
development. It integrates Python, HTML, and CSS, as well as JavaScript. Its ease of use, combined with
Plotly’s power for data visualiza- tion, makes Dash an attractive option for developers. As the need for dynamic
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and interactive web applications continues to grow, Dash stands out from the crowd as a valuable tool. It offers
speed, responsiveness, and community support, making it an essential part of modern Python web development.
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ABSTRACT

Our project leverages advanced deep learning technology to provide farmers with a powerful tool for early
identification and prediction of crop diseases. Timely detection is crucial in preventing the rapid spread of
diseases that can devastate crops. We have developed a specialized computer program capable of analysing
images of crops to determine their health status. the cornerstone of our approach lies in the implementation of a
convolutional neural network (CNN), a type of artificial intelligence specifically designed for image analysis.
To train our program effectively, we compiled an extensive dataset comprising images of both healthy and
diseased crops. This dataset serves as the foundation for teaching our program to recognize various diseases
accurately. beyond technological innovation, our project embodies a larger mission - to support farmers in
safeguarding their crops and ensuring an ample food supply for all. The system we are developing holds the
potential to revolutionize agriculture by significantly reducing crop losses attributable to diseases. in summary,
our project integrates cutting-edge deep learning techniques with a comprehensive dataset to create a robust
tool for crop disease identification and prediction. By harnessing the power of convolutional neural networks,
we empower farmers with an efficient solution for early detection, ultimately contributing to a more resilient
and productive agricultural sector.

Keywords: Crop Diseases, Deep Learning, Convolutional Neural Networks, Agriculture.

I. INTRODUCTION

Crop diseases pose a significant threat to global agriculture, affecting food production and livelihoods. Early
and accurate disease detection is essential for effective management. This study explores a cutting-edge
solution: deep learning for crop disease prediction. deep learning, a subset of artificial intelligence, offers a
promising tool to identify diseases in crops. It works like the human brain, learning patterns and features from
vast datasets, such as images of healthy and diseased plants. By analysing these images, deep learning models
can distinguish between healthy and infected crops with high accuracy. our research focuses on the practical
implementation of deep learning for disease prediction in agriculture. We collect and preprocess extensive
datasets of crop images to train the deep learning model. The architecture of the model, a neural network, plays
a crucial role in its accuracy. We evaluate its performance using specific metrics to ensure its effectiveness. one
of the key advantages of this approach is real-time monitoring. This means that farmers and agricultural
professionals can receive instant alerts when diseases are detected. Early intervention can prevent further
spread, reduce crop loss, and ultimately boost yields. this research doesn't stop at the laboratory. We consider
the real-world application of this technology, addressing issues like scalability and user-friendliness. Our goal is
to provide a practical and accessible solution for farmers and agricultural communities. in summary, our study
delves into the world of deep learning to develop a user-friendly, real-time, and accurate disease prediction
system for crops. By doing so, we aim to revolutionize disease management in agriculture, contributing to food
security and economic stability.

II. LITERATURE REVIEW

A. Plant Disease Detection Using Image Processing and Machine Learning Pranesh Kulkarnil, Atharva
Karwandel, Tejas Kolhel, Soham Kamblel, Akshay Joshil, Medha Wyawaharel

The intersection of image processing and machine learning in plant disease detection has emerged as a
promising avenue for addressing agricultural challenges. Kulkarni et al. (2023) have contributed to this field by
exploring innovative approaches to identify and classify plant diseases. Image processing techniques play a
pivotal role in preprocessing plant images, extracting relevant features, and enhancing the quality of input data.
These techniques, such as image segmentation and colour analysis, contribute to creating a robust foundation
for subsequent machine learning algorithms. The integration of machine learning algorithms, including but not
limited to support vector machines, decision trees, and deep learning models, allows for automated disease
classification based on learned patterns from labelled datasets. Kulkarni et al.'s work likely builds upon existing
literature, acknowledging the significance of datasets like Plant Village and leveraging techniques like transfer
learning for enhanced model performance. As with many studies in this domain, challenges related to dataset
diversity, model generalization to real-world conditions, and interpretability are prevalent. Future research
directions may involve refining the synergy between image processing and machine learning, optimizing model
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architectures, and addressing the scalability of these approaches for large-scale agricultural applications. The
study by Kulkarni et al. contributes to the growing body of literature, emphasizing the potential of image
processing and machine learning for effective and automated plant disease detection in agricultural settings.

B. Crop Prediction and Plant Leaf Disease Prediction Using Deep Learning Kalpesh Shindel, Nishant
Dhamale2, Sudarshan Dangat3, Prof. Anand Khatri4

The research by Shinde et al. (2023) delves into the dual realms of crop prediction and plant leaf disease
prediction through the lens of deep learning. This interdisciplinary approach recognizes the interconnectedness
of predicting crop yield and identifying potential threats to plant health. Leveraging deep learning techniques,
the authors likely explore the application of neural networks, possibly Convolutional Neural Networks (CNNs)
and Recurrent Neural Networks (RNNs), to address these agricultural challenges. Crop prediction involves
forecasting yields based on various factors like climate, soil conditions, and historical data, with deep learning
offering a robust framework for handling the complexity of these variables. Simultaneously, plant leaf disease
prediction is a critical aspect of precision agriculture, where deep learning models can be trained to recognize
patterns associated with different diseases, enabling early detection and intervention. The integration of these
two predictive tasks showcases a holistic approach to agricultural management. The review may delve into the
challenges encountered, such as data quality, model interpretability, and the need for diverse datasets. It is
plausible that Shinde et al. build upon existing literature, drawing insights from studies on crop prediction and
plant disease prediction individually, while offering a novel contribution by combining these facets through
deep learning methodologies. Future directions for research in this domain might involve refining model
architectures, addressing data scarcity issues, and exploring real-world implementation challenges. Shinde et
al.'s work likely underscores the potential of deep learning in revolutionizing agricultural practices by
simultaneously addressing crop yield prediction and plant disease identification.

C. CROP DISEASE PREDICTION USING DEEP LEARNING TECHNIQUES - A REVIEW Gargi
Sharma and Gouray Shrivastava

The literature review by Sharma and Shrivastava (2023) focuses on the application of deep learning techniques
in crop disease prediction. The use of deep learning in agriculture, specifically for disease prediction, has gained
momentum due to its ability to automatically learn intricate patterns from large datasets. The authors likely
explore various deep learning models, such as Convolutional Neural Networks (CNNs) and recurrent neural
networks (RNNs), and their effectiveness in identifying and classifying crop diseases. Transfer learning, a
technique that leverages pre-trained models on extensive datasets for improved performance on specific tasks,
may also be a key aspect of their review. the literature may encompass discussions on publicly available
datasets commonly used in crop disease prediction, addressing challenges related to imbalanced datasets and the
need for more diverse and representative data. The review may highlight the significance of early disease
detection in mitigating agricultural losses and emphasize the potential role of deep learning in providing
accurate and timely predictions. common challenges in the application of deep learning to crop disease
prediction, such as interpretability, model robustness under diverse environmental conditions, and scalability to
different crops, may be addressed. The authors may discuss how ongoing research aims to enhance model
interpretability and address these challenges for practical deployment in agriculture. the review likely concludes
by summarizing the current state of the field, emphasizing successful applications of deep learning in crop
disease prediction, and suggesting avenues for future research. This work by Sharma and Shrivastava
contributes to the growing body of literature aimed at harnessing advanced technologies to ensure food security
and sustainable agricultural practices.

III. DATA COLLECTION AND PREPROCESSING

In developing our crop disease prediction model, we leveraged the PlantVillage dataset, utilizing its rich
collection of annotated images and information on various crop diseases. This dataset serves as a crucial
resource for training and evaluating our model, enabling it to learn patterns and characteristics associated with
different plant ailments. the PlantVillage dataset comprises a diverse set of high-quality images representing
crops affected by various diseases, pests, and nutritional deficiencies. Each image is meticulously labelled with
corresponding disease types, providing a comprehensive ground truth for the model. The dataset covers a wide
range of crops, facilitating the creation of a robust and versatile predictive model capable of identifying and
classifying different crop diseases accurately.by incorporating the PlantVillage dataset into our model
development process, we ensure that the predictive capabilities of our model are well-informed and accurate,
contributing to more effective crop management and disease mitigation strategies in agriculture.
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IV. PROPOSED APPROACH AND METHODOLOGY

A. CNN-BASED DISEASE PREDICTION MODELS

In our study, we leverage Convolutional Neural Networks (CNNs) as a fundamental component for disease
prediction in crops. The architecture of our CNN model is rooted in a pre-existing dataset, specifically designed
for pre-training purposes. Rather than embarking on the creation of an entirely new CNN architecture, we
capitalize on the knowledge embedded within a pre-trained network. This network has been initially trained in a
fully supervised manner on a large-scale object recognition task. the rationale behind this approach lies in the
concept that features extracted from the activations of a CNN, fine-tuned for object recognition, possess a
wealth of information that can be repurposed for a novel task, such as disease prediction in crops. While our
training dataset might not boast the same scale as the original dataset used for pre-training, we recognize that
the performance of the CNN model is intricately tied to the quantity and diversity of the training set. it is
imperative to note that training a deep model, especially in the context of agriculture and disease prediction,
demands a unique set of skills and experience. Additionally, the process is inherently time-consuming.
Nevertheless, our adoption of a pre-trained CNN model lays a robust foundation for effectively identifying and
predicting crop diseases, ensuring a balance between computational efficiency and predictive accuracy. by
harnessing the power of transfer learning through a pre-trained CNN, we aim to overcome the challenges posed
by limited dataset size, variability, and the resource-intensive nature of training deep models. This strategic
utilization of CNNs positions our methodology as a sophisticated and effective approach for disease prediction
in crops, bridging the gap between cutting-edge technology and agricultural sustainability.

B. VGG16 AND VGG19:

VGG16 and its extended counterpart, VGGI19, both originating from the Visual Geometry Group at the
University of Oxford, have revolutionized the field of crop disease prediction. Initially designed for image
classification, these models are now fine-tuned for the intricate task of identifying and predicting crop diseases.

VGG16: With its simplicity and uniform architecture comprising 16 weight layers, including 13 convolutional
layers and 3 fully connected layers, VGG16 proves instrumental in capturing subtle patterns and features in
plant images affected by diseases. Through transfer learning, the model leverages its pre-existing knowledge
from object recognition to identify unique visual cues associated with various crop diseases. The ability of
VGGI16 to discern subtle differences in leaf textures and colours makes it a valuable asset in accurately
predicting crop ailments.

VGG19: Building upon VGG16, VGG19 extends its capabilities with a deeper architecture featuring 19 weight
layers. The additional layers enhance the model's capacity to capture even more complex features in plant
images, proving advantageous in dealing with a diverse range of crop diseases that may manifest in subtle or
intricate ways. The fine-tuning process involves adapting the model to recognize disease-specific patterns,
enabling VGG19 to excel in identifying and predicting crop diseases with a high degree of accuracy.

C. RESNET:

Developed by Microsoft Research, ResNet introduces a groundbreaking concept called residual learning,
addressing challenges associated with training very deep neural networks. In the realm of crop disease
prediction, ResNet's unique architecture, featuring shortcut connections, allows the model to focus on learning
disease-related features without being hindered by vanishing gradients. ResNet architectures come in various
depths, such as ResNet-50, ResNet-101, and ResNet-152, providing flexibility in capturing features at varying
levels of complexity. This adaptability proves crucial in identifying subtle deviations in plant structures caused
by diseases. ResNet's innovative approach makes it a powerful tool for accurate and reliable crop disease
prediction.

In summary, VGG16, VGG19, and ResNet contribute significantly to the field of crop disease prediction by
leveraging their image classification prowess, adaptability to diverse datasets, and the ability to capture intricate
patterns. The transfer learning process ensures that the knowledge gained from generic object recognition tasks
is repurposed effectively for the specific task of identifying and predicting diseases in crops.

V. DISCUSSION

In our discussion, the implementation of CNN-based disease prediction models, specifically VGG16, VGG19,
and ResNet, showcases the efficacy of transfer learning from pre-trained networks in the agricultural context.
Leveraging a pre-existing dataset for initial training not only enhances computational efficiency but also
establishes a robust foundation for disease prediction in crops. The adaptability of VGG16 and VGG19,
originally designed for image classification, is evident in their ability to capture subtle patterns and features
associated with diverse crop diseases. The transfer learning process, drawing from their pre-existing knowledge
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in object recognition, proves particularly effective in discerning nuances in leaf textures and colours.
Meanwhile, ResNet's innovative architecture, featuring residual learning and shortcut connections, addresses
challenges in training deep neural networks for crop disease prediction. The flexibility of various ResNet depths
contributes to its capacity to identify subtle deviations in plant structures caused by diseases. While
acknowledging the challenges in training deep models for agriculture, our methodology, grounded in transfer
learning and model adaptability, positions itself as a sophisticated and effective approach, bridging the gap
between cutting-edge technology and the imperative need for sustainable agricultural practices. Further research
and refinement, coupled with domain-specific insights, will continue to enhance the accuracy and resilience of
crop disease prediction systems.

VI. CONCLUSION

In conclusion, the research paper on the "Design and Implementation of Disease Prediction in Crops Using
Deep Learning" provides a comprehensive overview of a sophisticated and effective methodology for
addressing the critical challenge of predicting crop diseases. The adoption of CNN-based models, specifically
VGGI16, VGGI19, and ResNet, underscores the significance of transfer learning in leveraging pre-trained
networks for agricultural applications. The strategic choice to capitalize on a pre-existing dataset for initial
training demonstrates a commitment to computational efficiency and establishes a robust foundation for disease
prediction in crops. the versatility of VGG16 and VGG19, originally designed for image classification, is
evident in their capacity to capture subtle patterns and features associated with diverse crop ailments. Transfer
learning proves instrumental in repurposing their knowledge from object recognition to the specific task of
identifying and predicting diseases in crops. Additionally, ResNet's innovative architecture, featuring residual
learning, addresses challenges in training deep neural networks for crop disease prediction, enhancing the
model's ability to focus on disease-related features without succumbing to vanishing gradients. as technology
intersects with sustainable agricultural practices, this research contributes significantly by bridging the gap
between cutting-edge deep learning techniques and the practical needs of the agricultural sector. The
methodology outlined in the paper not only addresses challenges related to limited dataset size, variability, and
computational efficiency but also emphasizes the importance of domain-specific expertise in training deep
models for agriculture. Moving forward, further research and refinement of these models, coupled with ongoing
collaboration between technologists and agricultural experts, promise to advance the accuracy and resilience of
crop disease prediction systems, contributing to the overall sustainability of agricultural practices.
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ABSTRACT

This paper explores an Early Landslide Detection System using Internet of Things (IoT) technologies. The
system uses a network of sensors strategically placed in landslide-prone areas to monitor slope stability
indicators. These sensors, equipped with real-time data transmission capabilities, enable continuous monitoring
and immediate detection of potential landslide precursors. The paper highlights the use of edge computing for
local data processing and machine learning algorithms for analysing sensor data patterns. The system also
integrates satellite imagery and remote sensing technologies to enhance accuracy, ensuring a comprehensive
and reliable early warning system. Case studies and practical implementations of the system are presented,
showcasing its effectiveness in diverse geographical and environmental conditions. The paper concludes by
underscoring the transformative impact of loT sensors in revolutionizing landslide detection, offering a
proactive and technologically advanced solution to mitigate the devastating consequences of landslides.

Keywords: Landslide Detection, Early Warning System, Internet of Things (loT), Sensor Networks, Disaster
Mitigation

I. INTRODUCTION

The 12.6% regions of India like Himachal Pradesh and Uttarakhand in the Himalayas are prone to natural
hazards such as landslides and land subsidence. These hazards result from a combination of geological,
environmental, and human factors. Geological factors encompass weak rock formations, ongoing tectonic
movements, and geological structures like faults and joint systems. Environmental factors involve heavy
rainfall, river erosion, and improper land use practices that exacerbate the risks. Human activities, including
deforestation, mining, and inadequate waste disposal, further contribute to the occurrence of landslides and
subsidence. Globally, these geohazards have devastating consequences, impacting communities, infrastructure,
and economies.

This study conducts a comprehensive review and integration of Internet of Things (IoT) technologies to both
detect and prevent these natural hazards. Insights are drawn from empirical evidence and technical cloud
computing and machine learning research and algorithms, shedding light on innovative approaches to enhance
early detection. In the context of landslides, a combination of engineering measures and Using IoT sensors,"
focusing on the synergy between advanced sensor networks, real-time data transmission, and sophisticated data
analytics. The research aims to provide a comprehensive understanding of how IoT technologies can enhance
the efficiency and reliability of landslide detection systems, and present case studies and practical applications
to showcase the real-world impact of this innovative approach in diverse geographical and environmental
contexts.

Regarding the effectiveness of different approaches across technical contexts we used different sensors like soil
moisture, Vibration sensor, Accelerometer, Pressure sensor, Rain water, Humidity sensor, Temperature Sensor
Satellite, Laser Scanner and early detection through ground monitoring systems such as GPS and InSAR
(Interferometric Synthetic Aperture Radar) is crucial.

II. LITERATURE REVIEW

Landslides have been observed in Cincinnati, Ohio, since the 1850s, with their detrimental effects escalating
due to urban development encroaching on hilly terrain. The City of Cincinnati incurred substantial costs, around
$500,000 annually, for emergency street repairs due to landslide damage from 1983 to 1987. Similarly,
Hamilton County faced even higher costs, averaging about $5,170,000 annually for damages caused by
landslides between 1973 and 1978. Colluvium deposits in the area are particularly susceptible to landslides.
Collaborative research by the U.S. Geological Survey and the University of Cincinnati delved into the causes
and mechanisms of landslides, utilizing geologic data, historical slide distribution information, and trigger
knowledge. This chapter outlines the geological context, various landslide types, the history of investigative
efforts, mitigation strategies, and the basis for further research in this field [1].
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The work by Gariano and Guzzetti critically examines the intricate relationship between climate change and its
consequences on landslides [2]. This is a pivotal area of study with implications for both scientific
understanding and policy development. While the progression of global warming is undeniable, comprehending
its nuanced effects on geo-hydrological hazards such as landslides presents a complex challenge. The study
acknowledges the role of climate variables, notably precipitation and temperature, in influencing slope stability.
However, it also highlights gaps in our knowledge concerning the specific interactions and resulting risks. The
research extensively reviews scientific literature, encompassing peer-reviewed articles and conference
proceedings, to delve into the historical, contemporary, and projected future impact of climate change on
landslides. It explores methods for assessing slope stability through climate projections, examines historical
climate records, and analyses evidence of past landslides. Furthermore, the paper presents a preliminary global
assessment of potential changes in landslide activity, abundance, and types in response to projected climate
shifts. This assessment forms the basis for crucial recommendations related to climate adaptation and strategies
for mitigating landslide risks. Ultimately, this comprehensive review contributes substantially to advancing our
understanding of the intricate interplay between climate change and landslides, thereby informing decision-
making and proactive policy interventions.

[3] Landslide Susceptibility Analysis Using Event-Based Landslide Inventories investigates the intricate
relationship between climatic conditions and landslide occurrences, focusing on the mountainous regions of
Taiwan that are prone to devastating landslides and debris flows. The research emphasizes the importance of
understanding landslide susceptibility to enable sustainable land-use practices and disaster prevention. By
evaluating diverse methodologies, including deterministic and statistical approaches, the study aims to predict
landslide events through an analysis of geo-environmental variables. Leveraging event-based multi-temporal
landslide inventories facilitated by advanced remote sensing technology, the research employs the Bayes'
theorem and Weight of Evidence (WOE) method. This unique approach is used to assess susceptibility across
different scales of typhoon-induced landslides, with the goal of establishing optimal models through cross-
testing and performance evaluation metrics. Ultimately, the research provides valuable insights into the factors
driving landslide occurrences and effective strategies for modelling and prediction.

[4] Study of Landslide Hazard Zonation in Mandakini Valley, Rudraprayag District, Uttarakhand Using Remote
Sensing and GIS underscores the significant impact of landslides, which pose threats to both infrastructure and
human lives, necessitating a focus on landslide susceptibility mapping. Landslides result from complex
interactions involving geological, geomorphological, and meteorological factors. These factors can be analysed
using spatial data from remote sensing and ground-based sources. Geographic Information System (GIS)
techniques play a pivotal role in integrating diverse data types to efficiently delineate hazard zones. The
Uttarakhand region, specifically the Mandakini River Valley, experienced substantial devastation in 2013 due to
heavy rains, cloudbursts, and flash floods. Historical records also indicate a susceptibility to such disasters. The
geological characteristics of the valley, marked by distinct litho-stratigraphical units affected by tectonic
movements, contribute to the occurrence of landslides. The study highlights the necessity of comprehensive
analysis and mapping to mitigate the impact of landslides in the vulnerable Himalayan region.

[5] The IPCC report strongly alerts to the ramifications of climate change on snow-covered terrains. In the 21st
century, there is an anticipated decrease in snow-covered areas and volumes, coupled with elevated snowline
elevations. Glacier mass reduction is also predicted due to rising emissions. The report underscores the linkage
between increasing global temperatures, rainfall, and the heightened likelihood of glacial lake outburst floods
(GLOFs) and landslides involving moraine-dammed lakes.

Several pivotal threats contribute to landslide occurrences in Uttarakhand:
e Rapid proliferation of dams

e Unmonitored construction activities

o Expansion of road networks

e Unplanned deforestation

e Multiple dam projects

e The Char Dham Pariyojana initiative

e The Rishikesh-Karnaprayag Railway Line Project
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Experts highlight the absence of thorough geological assessments regarding the vulnerability of the Uttarakhand
Himalayas. Moreover, a lack of specialized expertise within governmental bodies has led to an unscientific
approach during project implementation.

The 2015 Landslide Hazard Risk Assessment report by the State Disaster Management Authority conveys
substantial information. Remarkably, about 90 percent of the state falls under a high-risk landslide zone. The
report discloses that the Char Dham Project alone resulted in the loss of nearly 700 hectares of forests and the
felling of over 47,000 trees. Understanding Himachal Pradesh's Scenario Similarly, landslides in Himachal
Pradesh stem from several influential factors:

e Extensive deforestation

o Unsustainable slope cutting
e Tunnel construction

¢ River damming projects

e Excessive tourism impact

e Uncontrolled road widening

Dealing with these challenges demands a holistic strategy encompassing ecological preservation, rational
infrastructure growth, and judicious resource management.

The hilly regions and the Himalayan area in India, including the Rudraprayag district, are confronted with
significant challenges due to landslides during the rainy seasons. However, these landslide-prone areas suffer
from inadequate availability of data and research. This study aims to address this gap by: (1) creating a multi-
temporal map of landslides using geospatial tools, considering the limited data environment; (2) evaluating the
susceptibility of landslides using the Weight of Evidence (WoE) technique within a Geographic Information
System (GIS) at the district level; and (3) providing insights into recent progress, gaps, and future directions for
landslide inventory, susceptibility mapping, and risk assessment in the context of India [6].

The region of Kurseong and its environs frequently grapples with landslides, leading to substantial loss of lives
and property. Developing landslide susceptibility maps can significantly contribute to both human development
and sustainable environmental management in the Darjeeling Himalayan region. This study aims to create
robust landslide susceptibility models employing distinct statistical probabilistic methods: the Landslide
Nominal Susceptibility Factor (LNSF), Information Value (InfoVal), and Certainty Factor (CF) models.

The research is centred on the Kurseong area, a subset of the Darjeeling Himalaya, and is based on extensive
field surveys and satellite imagery from Google Pro. A comprehensive inventory map comprising 273 landslide
sites was compiled, with 70% utilized for model training and the remaining 30% for validation. Seventeen
factors influencing landslides were considered for the susceptibility models, including aspects like elevation,
slope, rainfall, geological structure, and land use/land cover [7].

For this study, a manual digitization process was employed to map 293 landslide polygons from 2011 to 2013
using BHUVAN and Google Earth®. Fourteen factors influencing landslides, such as geology, soil type, and
slope angle, were selected based on previous studies. The WoE method was then utilized to assign weights to
the different classes of these causative factors, resulting in a landslide susceptibility map that was categorized
into five levels. This map's accuracy was validated against randomly selected landslides, achieving a prediction
accuracy of 85.7%, indicating the reliability of the model.

The findings reveal that areas with medium to very high susceptibility to landslides is primarily located in non-
forest areas, including scrubland, pastureland, and barren land. Regions with high susceptibility are
concentrated in the upper catchment areas of the Mandakini River and in proximity to National Highways 107
and 07. Additionally, steep slopes facing southeast, south, and west, as well as areas with high relative relief and
shallow soil, exhibit elevated susceptibility. The outcome of this study, the landslide susceptibility map, holds
practical significance for local government bodies. It can play a crucial role in mitigating landslide hazards,
facilitating land use planning, and safeguarding landscapes.

A map indicating the susceptibility of landslides (LSZ) serves as a valuable tool to grasp the likelihood of slope
failures within a particular area. This aids in implementing effective strategies for mitigating the hazards
associated with landslides. The creation of such maps can be accomplished through qualitative or quantitative
methodologies. This current study aims to apply a statistical technique known as binary logistic regression
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(BLR) analysis to produce an LSZ map for a specific section of the Garhwal Lesser Himalaya in India. This
region is in proximity to the Main Boundary Thrust (MBT). The BLR approach permits the incorporation of
both categorical and continuous predictor variables within the framework of a regression analysis. To assemble
the necessary data on factors contributing to slope instability and past landslide occurrences, a Geographic
Information System (GIS) is employed. This GIS is also instrumental in conducting the spatial modelling
required for assessing landslide susceptibility.

The regression procedure employs a stepwise progression in combination with the maximum likelihood
estimation method. This process retains relevant coefficients and constants of the predictor variables within the
regression model. These retained components are then utilized to calculate the probability of slope failure across
the entire area under study [8].

III. IOT SENSORS FOR SYSTEM

3.1 Soil Moisture Sensor

The soil moisture sensor consists of two components. Component number 1 is basically a two-legged lead, that
goes into the soil, as you can see this component has two male headers which connect to the component number
2 which is an amplifier/ Analog to digital converter circuit.

Fig. 2 Soil moisture sensor

The amplifier circuit is connected with the Arduino using the 4 male headers. These 4 male headers are labelled
with Vcc, Ground, DO, and AO. D is for the digital while A is for the analog. So, it means we can get values in
both Digital and Analog. The digital output is in the form of 0 or Iwhich can be controlled using this
potentiometer. This module has also two led’s, one led is the power ON led, while the other led works with the
digital output pin. When the moisture is below a certain value which is set using the potentiometer then led
remains off. When there is moisture, this led turns ON. While the analog output can be any number between 0
and 1024. This value will entirely depend on the water content present in the soil. So now we can say that the
soil moisture sensor has two modes.

3.2 Vibration Sensor

It is used for detecting soil vibration. This sensor has two contact pins, an external force is acted upon either by
movement or vibration, the sensors' two-contact pins are closed and contact is made between the two pins.
When the force is removed the sensor terminals return back to open contacts. It is commonly used in electronics
toys, alarms, domestic appliances, electronic devices, etc.

] £
'll' Py
Fig. 1 Vibration Sensor

SW-580PT is a suspended spring-type vibration sensor or switch. In the static condition, the switch is open and
this is the default state. When the sensor experiences movement or vibration the switch closes shortly. This
sensor does not measure the amplitude of the vibration, but can very easily detect the presence of vibration or
movement of any kind in any direction.

3.3 Accelerometer
The accelerometer sensor (The ADXL335) is a small, thin, low-power, complete 3- axis accelerometer with
signal conditioned voltage outputs. The product measures acceleration with a minimum full-scale range of £3 g.
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It can measure the static acceleration of gravity in tilt-sensing applications, as well as dynamic acceleration
resulting from motion, shock, or vibration.

3.4 Pressure Sensor

Pressure sensors are used to measure the groundwater pressure in the soil, which is one of the factors that can
affect the stability of slopes. By monitoring the pore pressure, the system can detect any abnormal changes that
indicate a potential landslide risk.

Fig 4 Pressure Sensor
Some examples of landslide detection systems that use pressure sensors are:

A real-time landslide warning system that uses pore pressure transducers, geophones, and dielectric sensors to
monitor the groundwater pressure, earth vibration, and soil moisturel. The system sends the data to a control
centre using wireless sensor networks.

A landslide monitoring system that uses collaborative local data analysis to enable each node to decide locally
whether its sensed data corresponds to a potential event of interest. The system uses pore pressure sensors, tilt
angle sensors, and slope displacement sensors to monitor the landslide parameters.

3.5 Rain Sensor

Rain sensors play a crucial role in monitoring environmental conditions, particularly in the context of
agriculture and weather forecasting. These sensors are equipped to detect the presence and intensity of rainfall,
providing valuable data for irrigation systems, flood prediction, and climate studies.

Fig 3 Rain Sensor

Typically, a rain sensor consists of a set of conductive elements that react to the water droplets, allowing it to
differentiate between wet and dry conditions. This information is then relayed to a microcontroller or data
logger for further analysis. The data collected from rain sensors contributes to a comprehensive understanding
of precipitation patterns, enabling more informed decision-making in various sectors.

3.6 Humidity Sensor
Humidity sensors, also known as hygrometers, measure the moisture content in the air. These sensors are
essential for a wide range of applications, including climate control in buildings, industrial processes, and
meteorological studies. The most common types of humidity sensors include capacitive, resistive, and thermal
conductivity sensors. Capacitive humidity sensors, for instance, detect changes in electrical capacitance as
humidity levels vary.

30




International Journal of Advance and Innovative Research ISSN 2394 - 7780
Volume 11, Issue 1 (V): January - March, 2024

Fig. 5 Humidity Sensor

This information is crucial for understanding the comfort levels of indoor spaces, optimizing manufacturing
processes, and predicting weather patterns. Humidity sensors are integral components in creating environments
conducive to human comfort and well-being.

3.7 Temperature Sensor

Temperature sensors are fundamental in monitoring thermal conditions, providing valuable data for climate
control, industrial processes, and scientific research. These sensors come in various forms, such as
thermocouples, thermistors, and infrared sensors. Thermocouples generate a voltage proportional to the
temperature difference between two junctions, while thermistors change their resistance with temperature
variations. Infrared sensors detect the infrared radiation emitted by an object, allowing for non-contact
temperature measurements. Whether it's maintaining optimal working conditions in manufacturing or
understanding global temperature trends, temperature sensors are indispensable tools for a wide range of
applications.

Fig. 6 Temperature Sensor

3.8 Laser Scanner

Laser scanners, also known as LiDAR (Light Detection and Ranging) systems, have revolutionized the way we
perceive and measure the environment. These devices emit laser beams and analyse the reflected light to create
detailed 3D maps of landscapes, buildings, and objects. Laser scanners find applications in fields such as urban
planning, archaeology, forestry, and autonomous vehicles. The precision and speed of LiDAR technology
enable researchers and professionals to capture intricate details, making it an invaluable tool for monitoring
topography, assessing structural integrity, and enhancing our understanding of spatial environments.

Fig. 7 Laser Scanner

3.9 GPS

Global Positioning System (GPS) technology has become an integral part of modern navigation and location-
based services. Consisting of a network of satellites orbiting the Earth, GPS receivers determine precise
geographical coordinates by triangulating signals from multiple satellites. Originally developed for military
purposes, GPS has evolved into a ubiquitous technology used in smartphones, cars, and a variety of other
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devices. Beyond navigation, GPS plays a crucial role in surveying, agriculture, and disaster management. The
ability to accurately pinpoint locations has transformed the way we navigate the world, making GPS a
cornerstone of modern positioning and tracking systems.

: [P—
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Fig. 8 GPS

3.10 Satellite

Satellites orbiting the Earth serve as essential tools for gathering a vast array of information crucial for scientific
research, communication, weather monitoring, and navigation. Equipped with various sensors and instruments,
satellites capture images, measure atmospheric conditions, and monitor changes in the Earth's surface. Optical
and radar sensors on satellites provide high-resolution imagery, enabling detailed observations of land, oceans,
and atmospheric phenomena. Additionally, satellites contribute to global positioning systems (GPS), facilitating
accurate navigation and location-based services. Whether aiding in disaster response, environmental
monitoring, or telecommunications, satellites play a pivotal role in our interconnected world.

Fig. 9 Satellite Vision

Sensors are managed using nodes to create chipsets at multiple locations, generating automated reviews of
activity at specific coordinates. This information is propagated to devices in various forms like graphs and
tables through machine learning algorithms. If a specific target is hit, an alert is issued, and satellite scanning is
applied for large-scale implementation. This system analyses factors like moisture, environmental conditions,
humidity, temperature, and pressure simultaneously on specific coordinates using GPS. A new laser scanner is
used to scan the targeted area through the chipset, improving stability and accuracy. Additional sensors can
report multiple conditions over a specific period at any scale, and multiple chipsets planted over the region state
the problem over the area and state origin. The system generates various graphs, tables, and alerts using sensors,
computing tools, and ML algorithms, and propagates it over a wide region like a country using satellite
technology for more accuracy and detail.

IV. CONCLUSION

One can design the real time system for landslide detection. This system will develop by using multiple chipsets
which is made by sensors. The main component used in this system is combination of Laser scanner, pressure
scanner, moisture scanner, GPS with satellite and automated cloud centre. Additionally, we have attached
sensors like temperature, accelerometer, rain sensor, flex sensor, humidity and vibration.

Sensors are managed using nodes to create chipsets at multiple locations, generating automated reviews of
activity at specific coordinates. This information is propagated to devices through machine learning algorithms,
and if a target is hit, an alert is issued. Satellite scanning is applied for large-scale implementation, analysing
factors like moisture, environmental conditions, humidity, temperature, and pressure simultaneously on specific
coordinates. A new laser scanner improves stability and accuracy. Additional sensors can report multiple
conditions over a specific period, and multiple chipsets state the problem over the area and state origin. The
system generates graphs, tables, and alerts using sensors, computing tools, and ML algorithms, propagating it
over a wide region.

Data collected from sensors send to monitoring centre through monitoring host. If monitoring host detect any
value above threshold value, then it sends to all over country and mark alert at systems and surrounding
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residents. Also, Data collected in monitoring host will be analysed through ML algorithms and shows various
graphs, tables, and analytics of the region on various conditions. Special attention of the chipset is laser scanner
and combination of other sensor and nodes which make it different than other present systems which directly
affects resolution, coverage, usability, frequency of overall results which conclude early and accurate landslide
detection.
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ABSTRACT

The amount of data in the world and in our lives seems ever-increasing and there’s no end to it. We are
overwhelmed with data. The WWW overwhelms us with information. The Weka workbench is an organized
collection of state-of-the-art machine learning algorithms and data pre-processing tools. The basic way of
interacting with these methods is by invoking them from the command line. However, convenient interactive
graphical user interfaces are provided for data exploration, for setting up large-scale experiments on
distributed computing platforms, and for designing configurations for streamed data processing. Classification
is an important data mining technique with broad applications. It classifies data of various kinds. This paper
has been carried out to make a performance evaluation of Meta Regression & Clustering classification
algorithm. The paper sets out to make comparative evaluation of classifiers Meta Regression & Clustering in
the context of dataset of Car Reviews to maximize true positive rate and minimize false positive rate. For
processing Weka API were used.

Keywords: Classification, Clustering, Regression, Weka, WWW

I. INTRODUCTION

The amount of data in the world and in our lives seems ever-increasing and there’s no end to it. We are
overwhelmed with data. Today Computers make it too easy to save things. Inexpensive disks and online storage
make it too easy to postpone decisions about what to do with all this stuff, we simply get more memory and
keep it all. The World Wide Web (WWW) overwhelms us with information; meanwhile, every choice we make
is recorded. As the volume of data increases, inexorably, the proportion of it that people understand decreases
alarmingly. Lying hidden in all this data is information. In data mining, the data is stored electronically and the
search is automated or at least augmented by computer. What is new is the staggering increase in opportunities
for finding patterns in data.

Data mining is a topic that involves learning in a practical, non theoretical sense. We are interested in
techniques for finding and describing structural patterns in data, as a tool for helping to explain that data and
make predictions from it. Experience shows that in many applications of machine learning to data mining, the
explicit knowledge structures that are acquired, the structural descriptions, are at least as important as the ability
to perform well on new examples. People frequently use data mining to gain knowledge, not just predictions.

II.LITERATURE SURVEY

A. WEKA

Weka was developed at the University of Waikato in New Zealand; the name stands for Waikato Environment
for Knowledge Analysis The system is written in Java and distributed under the terms of the GNU General
Public License. It runs on almost any platform and has been tested under Linux, Windows, and Macintosh
operating systems and even on a personal digital assistant. It provides a uniform interface to many different
learning algorithms, along with methods for pre and post processing and for evaluating the result of learning
schemes on any given dataset. Weka provides implementations of learning algorithms that can be easily apply
to dataset. It also includes a variety of tools for transforming datasets, such as the algorithms.
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Fig. 1: Weka GUI Explorer

Weka provides extensive support for the whole process of experimental data mining, including preparing the
input data, evaluating learning schemes statistically, and visualizing the input data and the result of learning. As
well as a variety of learning algorithms, it includes a wide range of pre processing tools. This diverse and
comprehensive toolkit is accessed through a common interface so that its users can compare different methods
and identify those that are most appropriate for the problem at hand. All algorithms take their input in the form
of a single relational table in the ARFF format. The easiest way to use Weka is through a graphical user
interface called Explorer as shown in Figure 1. This gives access to all of its facilities using menu selection and
form filling.

Weka supports several standard data mining tasks, more specifically, data pre-processing, clustering,
classification, regression, visualization, and feature selection. All of Weka's techniques are predicated on the
assumption that the data is available as a single flat file or relation, where each data point is described by a fixed
number of attributes (normally, numeric or nominal attributes, but some other attribute types are also
supported). Weka provides access to SQL databases using Java Database Connectivity and can process the
result returned by a database query. Weka's main user interface is the Explorer, but essentially the same
functionality can be accessed through the component-based Knowledge Flow interface and from the command
line. There is also the Experimenter, which allows the systematic comparison of the predictive performance of
Weka's machine learning algorithms on a collection of datasets.

III. CLASSIFICATION

Classification may refer to categorization, the process in which ideas and objects are recognized, differentiated,
and understood. An algorithm that implements classification, especially in a concrete implementation, is known
as a classifier. In the terminology of machine learning, classification is considered an instance of supervised
learning, i.e. learning where a training set of correctly identified observations is available. The corresponding
unsupervised procedure is known as clustering or cluster analysis, and involves grouping data into categories
based on some measure of inherent similarity. [1].

A. Regression

Classification Via Regression performs classification using a regression method by binarizing the class and
building a regression model for each value. This is binarized and one regression model is built for each class
value. Regression attempts to locate a function which duplicates the data with the smallest amount of error.
Regression approaches are applied for classification under this classifier. Single regression model is constructed
for every single value of the class. Regression analysis is commonly used for the prediction. Regression is the
easiest technique to use, but is also probably the least. This model can be as easy as one input variable and one
output variable. Of course, it can get more complex than that, including dozens of input variables. In effect,
regression models all fit the same general pattern. There are a number of independent variables, which, when
taken together, produce a result into a dependent variable. The regression model is then used to predict the
result of an unknown dependent variable, given the values of the independent variables. [1], [3], [4], [5].

B. Clustering

Classification Via Clustering performs classification using a clustering algorithm; the majority class in each
cluster is used for making predictions. Clustering belongs to a group of techniques of unsupervised learning. It
enables grouping instances into groups. These groups are called clusters. As the result of clustering each
instance is being added a new attribute to the cluster to which it belongs. The clustering is said to be successful
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if the final clusters make sense, if they could be given meaningful names. Clustering allows a user to make
groups of data to determine patterns from the data. Clustering has its advantages when the data set is defined
and a general pattern needs to be determined from the data. It can quickly take entire set of data and turn it into
groups, from which one can quickly make some conclusions. Clustering is grouping of objects to find out
whether there is some relationship existing between the objects. It is a task through which data should be
explored and used for statistical data analysis; this data can be used in various applications like machine
learning, pattern recognition, and information retrieval. Clustering is the process of grouping similar elements.
This technique may be used as a pre processing step before feeding the data to the classifying model. The
attribute values need to be normalized before clustering to avoid high value attributes dominating the low value
attributes. Different clustering methods generate various types of clusters on same dataset. The partitioning is
not performed by human, but by clustering algorithms.

Clustering is a technique used in data mining which is used to set data elements into their interrelated groups
with no advancement of knowledge regarding grouping of definitions. It is not a particular algorithm but a
common task is being solved. The relevant algorithm of clustering and the parameters which are used rely on
the particular data set and expected results are used. It is not a regular task but a repetitive method of knowledge
discovery which is used to share multiple objects involving test and inadequacy. [1], [5], [6], [7], [8], [9].

IV. SYSTEM DESIGN

As an input to the model, various quality car reviews are considered which are available online from
Cardekho.com, Carwale.com and other etc. Around 606 car reviews were collected on above repository. The car
reviews then manually separated into 5 categories GOOD, BETTER, BEST, BAD, NA (not applicable) In order
to extract context from the car reviews, the car reviews was process with stop word removal, stemming and
tokenization on the car reviews contents and then converted into the term frequency matrix for further analysis
purpose. Flow diagram of the prapose model is shown on Figure 2. Due to classification in above 5 categories
we are also able to find the GOOD, BETTER, BEST, BAD, NA count on every data set which help for market
analysis, product rating and much more purposes. Based on this data, features (i.e. metadata) were extracted so
that contextual assignment of the car reviews to the appropriate content can be done.

Car Reviews.txt

Data Collection Removal of Stop words —H Stemming —H Token Generation |

Classification Using WEKA {. C SV to ARFF Conversion {- Frequency Matrix Generation

Fig. 2: Flow diagram of the model
V.DATA COLLECTION
Table 1: Car data set Classification.

Sr.No Car Companies Numbers of reviews
1 Chevrolet 38
2 Fiat 27
3 Ford 36
4 Honda 47
5 Hyundai 59
6 Mahindra R Mahindra 63
7 Maruti Suzuki 95
8 Renault 53
9 Skoda 23
10 Tata Motors 90
11 Toyota 41
12 Volkswagan 34

Total 606

Hence it was proposed to generate car reviews data. Consequently the national and international resources were
used for the research purpose. Data for the purpose of research has been collected from the various online
resources .They are downloaded and after reading the car reviews they are manually classified into 12
(Twelve) categories. There were 606 car reviews in total. The details are as shown in the table. The attributes
consider for this classification is based on GOOD, BETTER, BEST, BAD, NA count each classification having
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their own data dictionary and based on this they are classified, the review are made by expert and user. Hence,
there will be drastic enhancement in e-Contents when we refer to the latest material available in this
regards.[10]

VI. PERFORMANCE INVESTIGATION

The car reviews so collected needed a processing. Hence as given in the design phase, all the review were
processed for stop word removal, stemming, tokenization and ultimately generated the frequency matrix based
on GOOD, BETTER, BEST, BAD, NA count. Stemming is used as many times when review is printed, for a
same there can be many variants depending on the tense used or whether it is singular or plural. Such words
when processed for stemming, generates a unique word. Stop words needs to be removed as they do not
contribute much in the decision making process. Frequency matrix thus generated can be processed for
generating a model and the model so generated was used in further decision process. With the model discussed
above, two Meta classifier Regression and Clustering were used on the data set of 606 car reviews. For
processing WEKA APIs were used. The result after processing is given in following tables shows Confusion
Matrixes & figures for true positive rate and false positive rate. The 1.0 represent the best, whereas the worst is
0.0.

Table 2: Confusion Matrix for Regression for Test Mode: Use Training Set

Classified asw | Good | Better | Best Bad | NA
Good 70 0 0 2 0
Better 0 39 1 3 0
Best 0 0 63 0 0
Bad 0 0 0 400 0
NA 0 0 0 1 27

Table 3: Tp and FP Rate of Regression for Test Mode: Use Training Set

Class 3 TP Rate | FP Rate | Precision | Recall
Good 0.972 0 1 0.972
Better 0.907 (1] 1 0.907
Best 1 0.002 0.984 1

Bad 1 0.029 0.985 1

NA 0.964 0 1 0.964
Weighted Avg. *| 0.988 0.019 0.989 0.988

Table 4: Confusion Matrix for Regression for Test Mode: 10-Fold Cross-Validation

Classifiedas =»| Good Better Best Bad NA
Good 70 0 0 2 0
Better 0 37 2 4 0
Best 0 0 62 1 0
Bad 0 1 1 398 0
NA 0 0 0 1 27
Table 5: Tp and FP Rate of Regression for Test Mode: 10-Fold Cross-Validation
Class 2 TP Rate FP Rate | Precision | Recall
Good 0.972 0 1 0972
Better 0.86 0.002 0.974 0.86
Best 0.984 0.006 0.954 0.984
Bad 0.995 0.039 0.98 0.995
NA 0.964 0 1 0.964
Weighted Avg. » | 0.98 0.026 0.98 0.98

Table 6: Confusion Matrix for Clustering for Test Mode: Use Training Set

Classifiedas» | Good | Better Best Bad | NA
Good 15 0 0 57 0
Better 16 0 0 27 0
Best 21 0 0 42 0
Bad 117 0 0 283 0
NA 0 0 0 28 0

Table 7: TP and FP Rate of Clustering for Test Mode: Use Training Set

Class 8 | TP Rate FP Rate | Precision | Recall
Good 0.208 0.288 0.089 0.208
Better 0 0 0 0
Best 0 0 0 0
Bad 0.708 0.748 0.648 0.708
NA 0 0 0 0
Weighted Avg. »| 0.492 0.528 0.438 0.492
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Table 8: Confusion Matrix for Clustering for Test Mode: 10-Fold Cross-Validation

Classified as w | Good | Better | Best Bad | NA
Good 2 2 10 58 0
Better 0 1 13 | 29 [0
Best 0 5 12 46 0
Bad n | 75 | 202 | 0
NA 0 0 0 | 28 [0
Table 9: TP and FP Rate of Clustering for Test Mode: 10-Fold Cross-Validation
Class 4 | TPRate | FPRate | Precision | Recall
Good 0.028 0.021 | 0154 0.028
Better 0.023 0.052 0.033 0.023
Best 0.19 0.18 0.109 0.19
Bad 0.73 0.782 0.645 0.73
NA 0 0 0 0
Weighted Avg. » 0.507 0.541 0.457 0.507

Table 10: Summary of Classification

Classifier Regression Clustering
Test Mode Use Training | 10-fold cross- | Use Training | 10-fold cross-
Set validation Set validation
Correctly Classified 599 (99 %) 594 (98%) 298 (49%) 307 (51%)
Instances
Incorrectly Classified 7 (1%) 12 2%) 308 (51%) 299 (49%)
Instances

VII. CONCLUSION

In this paper as per the previous performance analysis, Table 10 Summary of Classification shows that the
Classifier Regression has the accuracy for test mode evaluate on training data is 99% & for 10-Fold Cross
validation is: 98% and the Classifier Clustering has accuracy for test mode evaluate on training data is 49% &
for 10-Fold Cross validation is 51%. Hence Regression is good classifier as compare to Clustering classifier for
test mode evaluate on training data.

For 10-Fold Cross validation in Regression Classifier the accuracy decreases. The reason for this is that, in 10-
fold cross-validation, the original sample is randomly partitioned into 10 subsamples. Of the 10 subsamples, a
single subsample is retained as the validation data for testing the model, and the remaining 10 — 1 (i.e. 9) sub
samples are used as training data. The cross-validation process is then repeated 10 times (the folds), with each
of the 10 subsamples used exactly once as the validation data. The 10 results from the folds then can be
averaged (or otherwise combined) to produce a single estimation whereas this not true for Clustering Classifier.
From all the above result in the Table 2 to Table 9, it is observed that performance of Classifier
Regression is Excellent as compared to Classifier Clustering.
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ABSTRACT

The crucial role of plants in climate, agriculture, and economies underscores the importance of their care.
Similar to humans, plants are susceptible to diseases caused by bacteria, fungi, and viruses. Timely
identification and treatment of these diseases are vital to prevent widespread destruction. This paper proposes a
deep learning model for plant disease detection, aiming to accurately identify diseases in crops at an early
stage. Early detection is essential for maintaining crop quality and yield by enabling appropriate
treatments.However, disease detection requires specialized knowledge in plant pathology. The developed model
utilizes neural networks, incorporating augmentation to expand the dataset. A Convolutional Neural Network
(CNN) with multiple convolution and pooling layers is employed, trained on the PlantVillage dataset.
Subsequently, the model undergoes rigorous testing, using 15% of the PlantVillage data, including images of
healthy and diseased plants. The proposed model achieves a testing accuracy of 98.3%.In conclusion, this study
focuses on a deep learning model for plant disease detection using leaves' images. Future integration with
drones or other systems could enable real-time disease detection, reporting the location of diseased plants for
prompt intervention.

Keywords: Deep Learning, Convolutional Neural Network, VGG, Resnet, PlantVillage, Crop disease.

I. INTRODUCTION

Crop identification is a crucial aspect of modern agriculture, optimizing resource allocation and estimating
yields. With the global population on the rise, the demand for agricultural products is increasing rapidly. A vast
amount of data is generated across various agricultural fields. Analyzing this data aids in predicting crop yield,
assessing soil quality, anticipating plant diseases, and understanding how meteorological factors impact
productivity. Effective crop protection is essential to sustain agricultural output. Pathogens, pests, weeds, and
animals contribute to productivity losses. Crop diseases, stemming from pests, insects, and pathogens, can
significantly reduce yields if not promptly addressed. Farmers incur financial losses due to these diseases. This
paper presents a survey of diverse machine learning techniques employed for plant disease prediction.
Automatic disease detection in plants facilitates early diagnosis and prevention, ultimately enhancing
agricultural productivity.

II. LITERATURE REVIEW

A. Ip et al. (2018) conducted a comprehensive review on crop protection through the utilization of big data,
emphasizing its role in weed control. The study delved into topics such as invasive species detection,
forecasting and modelling herbicide resistance, support systems for crop protection, and robotic weed
control. The paper also elucidated the machine learning methodologies employed to address these
challenges.

B. Ebrahimi et al. (2017) introduced a method for detecting thrips (Thysanoptera) in crop canopies, specifically
targeting identification within strawberry plants using Support Vector Machine (SVM) classification based
on canopy images. The approach incorporates various kernel functions in SVM for parasite classification and
Thysanoptera detection. Evaluation metrics including MAE, RMSE, MPE, and MSE were employed,
revealing an error rate below 2.25% when utilizing color index and region index for classification. The
removal of image backgrounds was achieved using MATLAB R2010a as part of the image processing
technique.

C. Igbal et al. (2018) focus on citrus plant diseases and their classification, detailing techniques for
segmentation, feature extraction, feature selection, image processing, and classification. The research delves
into automated tools for detection and classification, addressing diseases such as canker, black spot, citrus
scab, melanose, and greening. In comparison with existing surveys, the K-mean algorithm is employed for
disease extraction at different stages of analysis. For color feature computation and classification, Back
Propagation Neural Network (BPNN) and Grey Level Co-Occurrences Matrix (GLCM) are utilized. The
article covers techniques for preprocessing, including color-based transformation, image enhancement, noise
reduction, resizing, and segmentation. Various feature extraction methods based on texture, color, and shape
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are discussed. The study also provides a summary of different classifier techniques and their applications,
emphasizing that segmentation accuracy is enhanced through pre-processing techniques.

Algorithms. The integration of machine learning algorithms, including but not limited to support vector
machines, decision trees, and deep learning models, allows for automated disease classification based on
learned patterns from labelled datasets. Kulkarni et al.'s work likely builds upon existing literature,
acknowledging the significance of datasets like Plant Village and leveraging techniques like transfer learning
for enhanced model performance. As with many studies in this domain, challenges related to dataset diversity,
model generalization to real-world conditions, and interpretability are prevalent. Future research directions may
involve refining the synergy between image processing and machine learning, optimizing model architectures,
and addressing the scalability of these approaches for large-scale agricultural applications. The study by
Kulkarni et al. contributes to the growing body of literature, emphasizing the potential of image processing and
machine learning for effective and automated plant disease detection in agricultural settings.

III. Image Analysis for Disease Detection in Plant

Fig. 1: General workflow of plant disease prediction model

The initial phase in image analysis is the image acquisition process, also referred to as digital image acquisition.
This involves representing the visual character of an object through digital encoding, typically achieved by
capturing an image using a camera. In contemporary times, digital imaging has extended to mobile phones,
enhancing user-friendliness. The media utilized for image acquisition include photographs, printed paper, and
photographic film, primarily capturing visual moments.In image preprocessing, two distinct types exist: digital
image processing and analog image processing. The primary objective is the removal of unwanted features from
the image, a process requiring various algorithms. The key steps in image preprocessing involve Image
Acquisition, Image Normalization, Image Enhancement, Segmentation, and Morphology. Image segmentation,
as highlighted by Oliver et al. (2018), entails separating an image into pixels and their similar attributes, aiding
the image interpretation process. This transformation elevates the image from a low-level to a high-level
representation, with the success of image analysis heavily reliant on the reliability of the segmentation process.
Both contextual and non-contextual segmentation processes are employed, utilizing several algorithms.

Feature selection involves preserving a copy of the original features. In the subsequent feature extraction
process, new feature sets are generated, focusing on eliminating unwanted noise and selecting necessary
features for image analysis. This process includes the transformation of attributes, enhancing the speed and
effectiveness of the overall procedure.The classification process categorizes data into multiple classes. In cases
of new observations, determining their class assignment is crucial. Ferentinos is mentioned in relation to
classification, but additional context is needed. Numerous classification algorithms are available, ensuring
accurate classification results in this stage of image analysis.

Deficiencies. Each image is meticulously labelled with corresponding disease types, providing a comprehensive
ground truth for the model. The dataset covers a wide range of crops, facilitating the creation of a robust and
versatile predictive model capable of identifying and classifying different crop diseases accurately.by
incorporating the PlantVillage dataset into our model development process, we ensure that the predictive
capabilities of our model are well-informed and accurate, contributing to more effective crop management and
disease mitigation strategies in agriculture.

IV. METHODOLOGY

A. CNN
The Convolutional Neural Network (CNN) is a specialized deep neural network designed for image recognition
and classification. It processes data by scanning crop images from left to right and top to bottom, extracting
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pertinent features. These images, captured via cameras, drones, or other devices, serve as input. The CNN
performs various operations through layers such as Convolutional, Pooling, and Fully Connected. The
Convolutional layer generates an activation map by filtering the images pixel by pixel. The Pooling layer then
reduces data size for more efficient storage. Lastly, the Fully Connected layer flattens the output from preceding
layers into a single vector for the next stage.
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Fig. 2: Convolutional Neural Network

B. VGG

VGG, a deep convolutional neural network architecture, originated from the Visual Geometry Group at the
University of Oxford. Recognized for its simplicity and effectiveness in image classification, it includes variants
like VGG 16 and VGG 19. Although newer architectures like ResNet and Inception have surpassed VGG in
efficiency, it remains a crucial reference in deep learning.

VGG 16 comprises 13 convolutional layers grouped into 5 blocks, each using 3x3 filters, a stride of 1, and
padding of 1. Rectified Linear Unit (ReLU) activation functions follow each convolutional layer for non-
linearity. After each block, a max-pooling layer with a 2x2 window and a stride of 2 reduces spatial dimensions.
Fully connected layers also employ ReLU activation, and the final layer, with neurons equal to task classes,
uses softmax to convert scores into class probabilities. The input image for VGG 16 is fixed at 224x224 pixels.
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C. RESNET

ResNet, short for "Residual Network," revolutionized computer vision and deep CNNs by addressing the
challenge of vanishing/exploding gradients. It excels in tasks like image classification, object detection, and
image segmentation. The key innovation is the introduction of Residual Blocks, utilizing skip connections in
CNN . Instead of a layer learning the complete mapping, ResNet allows the network to fit the residual mapping.
This is expressed as \(H(x) = F(x) + x\), where \(F(x)\) represents the residual. Skip connections mitigate
performance issues in individual layers, enabling successful training of very deep neural networks.
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V. Dataset Discription

The investigation utilized plant leaf images sourced from the PlantVillage42 database, encompassing 8121
images of healthy bell pepper, potato, and tomato leaves. For disease detection, 31,061 images of diseased
leaves were collected, covering bacterial spot in bell peppers, early blight caused by Alternaria tomatophila and
Alternaria solani, late blight caused by Phytophthora infestans in potatoes or tomatoes, as well as bacterial spot
and tomato mosaic virus in tomatoes (refer to Supplementary Table S7). In the case of tomatoes, four diseases
were specifically chosen from a pool of nine to ensure accurate detection of common diseases across crops and
identification of threats to farms.
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Fig. S Stepwise disaease detection algorithm

The stepwise evaluation of the plant disease detection model involved using diseased image data from diverse
crops to achieve a level of development suitable for smart farming. The evaluation encompassed apple, cherry,
corn, grape, peach, and strawberry crops, ensuring a comprehensive assessment of the model's effectiveness
across different plant types.
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Utilizing this table provides insights into the quantity of images within each class, with approximately 2000
images per class. The dataset encompasses fourteen distinct plants, featuring both healthy and diseased leaf
images for every plant. Predominantly, the dataset is rich in images of Tomato and Apple plants, while
Raspberry,

Tadle- b1 Dataset Desiription

Cen P N Hhedlths Plsows \oow Beagrs Nawwbey
Phwewd

c» Tt Dpcased L=ty higt vx

cN et L

L A e, Ledt

cR — = watd Sepoda_ext

cu omatn Dozl et e Twogotnd_gadec_ s

Lo - - <

cy Yoot Driezel Tomoto Veddm Lraf Ot Vs

c» Toooe Dhaen TO0_ D ¥

R Tosan Heln L

Totd N

Soybean, and Squash classes exhibit fewer images in comparison.

& -
S gt =>

Fig. 6: Applied Methodologies

VI. DISCUSSION

This research underscores the significance of plant disease detection in contemporary times. The Deep Learning
model, implemented in Python, underwent testing using 20% (14,059) images from the PlantVillage dataset,
spanning 38 distinct classes. The test set comprised a random 20% selection from each class. Additionally, real-
time images from the local environment, unrelated to the dataset's classes, were included. Despite challenges
such as nighttime captures with flash and images with dirt, the model achieved over 95% accuracy, correctly
classifying 96 out of 100 total images.
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VII. CONCLUSION

This research employs deep learning techniques to establish an automated plant disease detection system. The
system relies on a straightforward classification mechanism, leveraging CNN's feature extraction capabilities.
For predictions, fully connected layers are employed. The study utilized a publicly available dataset comprising
70,295 images, with an additional 100 images from experimental conditions and the actual environment. The
system demonstrated an impressive 98% testing accuracy on the publicly accessible dataset and performed well
on images of plants from Sukkur IBA University. The conclusion drawn is that CNN is highly suitable for the
automatic detection and diagnosis of plant diseases. The envisaged integration of this system into mini-drones
for real-time disease detection in cultivated areas holds promise. Despite being trained on the Plant Village
dataset with only 38 classes, the system can effectively identify whether a plant is diseased, as symptoms tend
to be similar across different plant types. To enhance accuracy on real-condition images, future improvements
could involve adding more actual environment images to the dataset, enabling the classification of additional
plant and disease types. A proposed three-layer approach for the future involves the first layer detecting the
presence of any plant in an image, the second layer determining the plant type, and the third layer identifying
and classifying any diseases present.
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ABSTRACT

Our proposed approach is an online food ordering system that enables ease for the customers. From the comfort
of customers smartphone, you can effortlessly browse through menus, personalize your orders, and seamlessly
transact, all while anticipating the feast that awaits you and efficient spectrum stands the administrator,
entrusted with the responsibility to curate, manage, and orchestrate the platforms symphony. the system can
help Restaurants to increase their revenue by reducing manual errors, optimizing pricing, and maximizing
quantity management. Food Ordering System is essential for modern-day Restaurants. They streamline the
process of food ordering, improve the customer experience, and increase the efficiency and revenue of the
Restaurant operations. we develop food ordering system for the Android as well as web platform capable of
ordering, monitoring, and displaying data relevant to a user’s order history, cart, and delivery status. The
system offers several advantages to customers. In home page customers see discounts as well as offers.

Keywords: Food Ordering System, Dynamic Database Management, Smart Phone.

I. INTRODUCTION

Welcome to a quick journey that combines convenience and flavor in a seamless connectivity. Embark on a
pleasing adventure like no other, as we unveil our cutting-edge Food Ordering System - “Tasty Go”,
meticulously crafted to cater to your cravings with utmost elegance. Whether you're a consumer of exotic tastes
or someone seeking comfort in familiar flavors, our Android and web platforms stand ready to redefine your
dining experience. With the tap of a finger on your Android device, or a click on your computer's browser,
culinary delight is now at your command. Envisioned to cater to both the digital-savvy user and the visionary
administrator, our system is ingeniously dual-faceted. From the comfort of your smartphone, you can
effortlessly browse through menus, personalize your orders, and seamlessly transact, all while anticipating the
feast that awaits you.[1]

On the other end of this efficient spectrum stands the administrator, entrusted with the responsibility to curate,
manage, and orchestrate the platforms symphony. For the administrator, our web platform, built upon the robust
foundation of React, offers an interface that is not only functional but also aesthetically pleasing. With the might
of Node.js at the backend, the administrator's journey becomes one of control, insight, and fine-tuning. To be
precise, the user surfs through the precision, sculpted by the admin.

Additionally, the system can help Restaurants to increase their revenue by reducing manual errors, optimizing
pricing, and maximizing quantity management. Food Ordering System is essential for modern-day Restaurants.
They streamline the process of food ordering, improve the customer experience, and increase the efficiency and
revenue of the Restaurant operations.

Come, join us at the crossroads of flavor and functionality. Your next culinary delight is but a click away, as our
Android and web platforms unite to redefine the way you order and experience food.

The proposed system will provide the flexibility to the Customers/Users to order from restaurants. It will also
provide Recommendations to the customers from the restaurant’s owners uploaded on a daily basis. Also, same
application can be used as a Startup Business for the developers. It will provide real time customers feedback
and ratings along with the comments to the restaurant's owner. It gives appropriate feedbacks to users, so if
there is any error happened, then there will be a feedback dialog toward users.[1]

II. LITERATURE REVIEW
Various case studies have highlighted the problems faced while setting up a restaurant. [2 — 6]. Some of the
problems found during the survey in the existing system are listed below:

» To place the orders customer visits the restaurant, checks the menu items available in the restaurant, and
chooses the items required, then places the order and then do the payment. This method demands manual
work and time on the part of the customer.

*  When the customer wants to order over the phone, customer is unable to see the physical copy of the menu
available in the restaurant, this also lacks the verification that the order was placed for the appropriate menu
items.
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* Every restaurant needs someone or the other to take Revised Manuscript Received on July 10, 2019 [2].
III. REQUIREMENT ANALYSIS

Functional Requirements
e The system supports customers orders and ability to modify them

e Customers can search based on Restaurant by name, Dish - type.

e When a customer searches for Restaurants or Dishes wise Restaurant, the search result must contain
Restaurants or Dish information (Name, Type, and Price) and also the ability to be one click away from
browsing the dishes of the same Restaurant.

e Customers able to change quantity of a dish using buttons or picker.

e Admin able to edit Restaurant information as well as delete a Restaurant.

e The system must be properly integrated on the frontend, backend as well as database side.

e Customers can edit their personal information.

e Customers able to check their cart, delete from the cart as well as order history from their accounts.
e Customers get shown entire order details before payment.

Non-Functional Requirements
The system must provide customers 24*7 hours online ordering service.

IV. IMPLEMENTATION

Use Case Diagram

It is also called behavioural UML diagram. It gives a graphic over-view of the actors involved in a system
directly. It shows how different functions needed by the actors how they are interacted. Below is the “USE
CASE DIAGRAM?” of our new proposed system.
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System implementation is the most important steps in case of finalizing the approved web system. We need to
justify some basic requirement (software & hardware) so that the system will work without having obligation
and customers dissatisfactions.
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Software Requirement:
Web Browser: Google Chrome, Mozilla Firefox. Database Management System: MySQL, Workbench
Backend: NodeJS Web app frontend: ReactJS

Android Application: Android studio.
Web Application Design
Admin Login

Login

Admin can monitor all Restaurants as well as Dishes

Tasty GO tagout

Restaurant List

Sarvana Delights

B0

Veg

Raja Zaika Marathi Delights Kolkata Rotls
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Admin can monitor all Restaurants list

Tasty GO

Restaurant List
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Admin can manage all Delivery personnel

Tosty GO 1y

Restaurant List
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Marathi Delights Koluata Rolls Chennal Spkes Kerala Aromas
. Nonve

honvey

Customer has added a dish to their cart, and is viewing all Restaurants
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Customer is viewing their cart with estimated total price
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Choose Address You want to deliver this to
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Mobile Application Screenshots

Following are some screenshots of the mobile application made for TastyGo.
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V. CONCLUSION

TastyGo is a comprehensive food ordering system that addresses the needs of both customers and restaurants.
Its user-friendly interface, wide range of restaurants, convenient ordering options, real-time order tracking, and
secure payment gateway make it an attractive choice for both parties. TastyGo is well-positioned to capture a
significant share of the online food ordering market.In home page customers see discounts as well as offers. The
application will work for OS Platform (Android) as well as Web. By this customer can order by using this
application and admin can monitor. Besides, customers can also browse through filters like veg and non veg.
Again, customers no need to worry for payment until they see their order details completely. Food ordering
system TastyGo capable of ordering, monitoring, and displaying data relevant to a user’s order history, cart, and
delivery status.
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ABSTRACT

The people of India and the businesses are connected by roadways and trucks play a major role in this
connection. According to road transporter website, there are about 80 lakh registered commercial trucks on
road as of 2022 and has about 18% tax on them. While the fines issued to them by RTO are high and
mandatory, it is not a rare sight to witness them not being filled. This not only poses a significant threat to road
safety but also results in substantial revenue loss for the government when the system is corrupted. Thus, to
overrule corruption the implementation of artificial intelligence (Al) technologies is a robust solution. Al
technology can be developed for a comprehensive system that monitors and enforces compliance with traffic
regulations for heavy transport vehicles and impose taxes without human intervention.

Big Data plays a crucial role in collecting, storing, and processing vast amounts of information generated by
the trucking and transport industry. This data can be leveraged to create comprehensive profiles of truck
operators, track historical compliance records, and identify patterns of corruption. By harnessing this data,
regulatory bodies can take proactive measures to curb illicit activities and enforce penalties effectively without
high amount of man force.

By discouraging the illegal practices, this technology can significantly improve the overall efficiency of the
industry and enhance the infrastructure of nation's transportation. Furthermore, the adoption of Al-based
solutions aligns with the government's commitment to promoting transparency, accountability, and technology-
driven governance.

Keywords: Artificial Intelligence, Corruption, Big Data.

1. INTRODUCTION

India's vast and intricate road network serves as the lifeline of the nation's commerce and trade. However,
within this expansive network, a concerning trend has emerged as truckers often resort to taking shortcuts
between towns to avoid longer and prescribed routes. These shortcuts not only compromise road safety and
traffic management but also contribute to excessive wear and tear on highways due to tonnes of load. In a bid to
rectify this issue and promote accountability, the integration of artificial intelligence (AI) emerges as a valuable
solution [4].

This article delves into the pressing issue of corruption within India's trucking industry, exploring how
unscrupulous truck drivers, transport companies, and law enforcement personnel evade fines and compromise
the integrity of the system. Additionally, we will examine the potential role of artificial intelligence (Al) and big
data in mitigating these challenges and promoting transparency and accountability of the government.

Trucking corruption is a multifaceted problem that has far-reaching consequences. The failure of truck drivers
to pay heavy fines for exceeding weight limits or bypassing mandated routes not only puts a severe strain on
India's road infrastructure but also compromises road safety. It undermines the very fabric of the nation's
transportation system, making it imperative to address this issue effectively [4].

The integration of Al and big data technology into the trucking industry holds significant promise in mitigating
corruption and promoting compliance. Al can be employed for real-time monitoring of trucks to ensure that
they adhere to weight restrictions and follow prescribed routes without any tolerance. [1, 2]

2. OBJECTIVES
Here are several ways in which Al can be employed for this purpose:

a. Real-Time GPS Tracking:
Al-powered GPS tracking systems can provide real-time location data for the vehicle. These systems offer
accurate information on the truck's current position, speed, and route. This data can be monitored by relevant
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authorities, shippers, and logistics companies to ensure that trucks are following designated routes and
schedules.

b. Geofencing and Route Alerts:

Al can create geofences, virtual perimeters around specific areas or routes. When a truck enters or exits these
predefined zones, Al can trigger alerts to the appropriate parties. This ensures that truckers stay on their
designated routes and don't deviate without proper authorization.

c. Anomaly Detection:

Al algorithms can detect anomalies in truck routes. If a truck takes an unauthorized detour or bypasses a
prescribed route, the system can immediately flag the deviation and alert authorities. This helps in preventing
shortcuts and unapproved diversions.

d. Predictive Analytics:
Al can use historical route and traffic data to predict the estimated time of arrival (ETA) for trucks at their
destinations. This allows logistics companies to plan better and mitigate delays, reducing the incentive for
truckers to take shortcuts.

e. Compliance Monitoring:
Al can monitor various compliance aspects, such as weight limits and toll payments. If a truck is found to be
overweight or has not paid tolls, Al can generate alerts for enforcement agencies and toll authorities.

f. Performance Metrics:

Al can collect data on a truck's performance, including fuel consumption, engine health, and driving behaviour.
This information helps in optimizing routes and schedules and ensuring that trucks are operating efficiently and
safely.

g. Accountability and Transparency:
By maintaining a digital record of routes, Al technology ensures transparency and accountability. This
information can be used for auditing, compliance verification, and dispute resolution.

3. WORKING

The working of the Model is going to be very straight and digitalized. The new and old vehicles (mainly the
MHCV’s and other lorries) would be registered at the portal which would be integrated with Al Technology.
The database of their destination, goods the vehicle possesses would be filled and it would be mandatory. Then
the AI model will keep a track of all the happenings and put an alert to all the errors done by the vehicle [5].
The procedure is explained below:

Vehicle Registration Portal: The system begins with a dedicated online portal where vehicle owners, whether
they have new or old vehicles, are required to register their vehicles before the deadline. This portal can be
accessed by vehicle owners, fleet managers, and government authorities [1,2]

Database Integration: When registering a vehicle, the owner provides essential information about the vehicle,
including its make, model, registration number, owner details, and other relevant data. This information is
stored in a centralized and confidential database.

Destination and Goods Details: Vehicle owners are mandated to provide information and proper photographs
about their planned destinations and the goods their vehicles will be transporting. This data is crucial for route
optimization, tracking, and safety measures.

Al Integration: The system integrates Al technology, which is responsible for several critical functions:

a. Route Optimization: The AI can help optimize the route for each vehicle based on the destination and
current traffic conditions. This ensures that the vehicles take the most efficient and safe routes which is
hassle-free.

b. Real-time Tracking: Using GPS and other tracking technologies, the Al continuously monitors the location
and status of every registered vehicle. This allows for real-time tracking of the vehicles' movements.

c. Error Detection and Alerts: The Al is programmed to detect mistakes or anomalies in the operations of the
vehicles. These mistakes might include deviations from the suggested route, delays, or any actions that could
compromise safety or compliance.

d. Safety Measures: The Al can also enforce safety protocols, such as monitoring speed limits and sending
alerts or warnings to drivers when they exceed speed limit of the road.
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e. Data Analytics: The system can collect and analyse a vast amount of data about vehicle operations, which
can be used for numerous purposes, including performance evaluation, maintenance scheduling, and
compliance monitoring, etc.

Mistake Logging and Reporting: When the Al detects mistakes or deviations from the expected behaviour, it
logs these incidents and generates reports instantly. These reports can be used for compliance audits and
performance evaluations.

Government Oversight: Government authorities can access the system to monitor and regulate the operations
of commercial vehicles more effectively. They can use the data collected by the Al to ensure compliance with
regulations and to address the safety concerns.

4. OUTCOMES

Corruption in the Indian trucking industry has been a long-standing issue, with many truck drivers and owners
flouting rules and regulations. Some common corrupt practices include evading heavy fines for overloading,
taking shortcuts instead of using designated roads, and underreporting income to avoid taxes [5]. This not only
leads to revenue losses for the government but also poses safety hazards on the roads. However, with the
integration of Al and Big Data, there are promising strategies to curb these corrupt practices.

Improved Monitoring and Surveillance: Al-powered surveillance cameras and digital sensors can be installed
at key checkpoints and toll booths to monitor vehicles' weight and adherence to routes. These systems can
instantly flag violations, enabling law enforcement to take appropriate action without delay.

Data Analytics for Anomaly Detection: Big Data analytics can be used to process a massive volume of data
generated by the surveillance systems. Advanced algorithms can identify patterns and anomalies in the data and
thus helping authorities pinpoint potential instances of corruption.

Real-time Reporting and Alerts: Al can provide real-time alerts to enforcement agencies when a truck is
found violating regulations, allowing them to respond instantly. This minimizes the chances of offenders
escaping penalties.

Public Reporting and Feedback:
Al-powered platforms can enable the public to report instances of corruption and non-compliance and collecting
their feedbacks. This data can be integrated into the larger monitoring and enforcement system. [5]

5. ADVANTAGES
i. By keeping a track on the loads/ goods carried by trucks, there will be transparency on the fines imposed to
them and those being paid because of overloading.

ii. By real-time GPS tracking, the route taken by them can be kept under surveillance and hence avoid any
shortcuts taken by them.

iii. The installation process of this digital device must be made mandatory as it will help in growth of economy
of the government and reduce corruption [3].

6. CONCLUSION

In conclusion, the integration of Al technology into the registration and monitoring of commercial vehicles,
particularly MHCVs and lorries, marks a significant advancement in the transportation industry. This digitalized
system approaches a streamlined and efficient development that not only enhances the management of vehicle
operations but also prioritizes safety, compliance, and environmental considerations.

The Vehicle Registration Portal serves as the gateway to this transformative system, providing vehicle owners
and government authorities with a centralized platform for vehicle registration and oversight [5]. The Al
integration enables a vast number of essential functions. Lastly, government oversight is empowered through
access to this wealth of data, enabling authorities to regulate commercial vehicle operations more effectively
and address safety concerns promptly. The Al-driven system aligns the interests of vehicle owners, operators,
and regulatory bodies to create a safer, more efficient, and environmentally responsible transportation
ecosystem taking both driver and government into consideration.
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ABSTRACT

Predictive data analytics (PDA) has emerged as a powerful tool for retailers, enabling them to make informed
decisions based on data rather than gut instinct. By analysing large amounts of data from various sources,
retailers can gain insights into customer behaviour, sales trends, and market conditions. These insights can
then be used to improve decision-making in a wide range of areas, including demand forecasting, inventory
management, pricing, marketing, and customer service.

Keywords: (PDA) Predictive data analytics, Retailers, Informed decisions, Data, Customer behaviour, Sales
trends.

I. INTRODUCTION

The retail industry is undergoing a significant transformation driven by the rise of e-commerce, mobile
shopping, and social media. This transformation has created a wealth of data that can be used to improve
business decision-making. Predictive data analytics (PDA) is a powerful tool that can help retailers to make
better use of this data. PDA uses advanced analytical techniques to identify patterns and trends in data that can
be used to predict future outcomes [1].

Y D a—

Fig. a Predictive Data Analytics
The Above diagram of the predictive data analytics process in retailing. It consists of four key stages:
1. Data Sources: Retailers collect data from a variety of sources, including:
e Historical sales data: This data provides insights into past customer behaviour and demand patterns.
e Real-time transaction data: This data provides insights into current customer behaviour and trends.

e [External data: This data includes market trends, weather patterns, and other factors that can impact customer
demand and retail operations.

2. Data Processing: Once the data has been collected, it needs to be processed to prepare it for analysis. This
may involve cleaning the data to remove errors and inconsistencies, transforming the data into a consistent
format, and engineering new features to improve the accuracy of the predictive models.

3. Modelling: This stage involves developing and training predictive models using a variety of machine
learning techniques. The specific modelling techniques used will depend on the specific predictive task at
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hand. For example, retailers may use linear regression models to forecast demand, logistic regression models
to predict customer churn, and recommendation systems to personalize marketing campaigns.

. Insights and Decisions: Once the predictive models have been trained, they can be used to generate insights

and make informed decisions about various aspects of the retail business. For example, retailers can use
demand forecasting insights to optimize inventory levels, customer churn prediction insights to develop
retention strategies, and personalized marketing insights to create more targeted and effective marketing
campaigns. Overall, the predictive data analytics process in retailing is a cyclical process. Retailers
continuously collect new data, use it to update their predictive models, and generate new insights to improve
their business operations.

Benefits of Predictive Data Analytics

There are many benefits to using PDA in the retail industry. Some of the key benefits include [2]:

Improved demand forecasting: PDA can be used to forecast demand for products and services more
accurately than traditional methods. This can help retailers to avoid stockouts and overstocks, which can lead
to lost sales and profits.

Targeted marketing: PDA can be used to target marketing campaigns to specific customer segments based
on their interests and purchase history. This can help retailers to improve the effectiveness of their marketing
spending.

Enhanced customer service: PDA can be used to identify potential customer issues and to provide
proactive customer service. This can help retailers to improve customer satisfaction and loyalty.

Increased Sales and Revenue: Accurate demand forecasting, personalized marketing, and optimized
pricing can contribute to increased sales and overall revenue growth.

Improved Customer Satisfaction: Personalized customer experiences, reduced churn, and timely
promotions can enhance customer satisfaction and loyalty.

Enhanced Operational Efficiency: Optimized inventory management, reduced stockouts, and fraud
prevention can improve operational efficiency and reduce costs.

Data-Driven Decision Making: PDA provides actionable insights to support strategic decision-making
across various aspects of the retail business.

Competitive Advantage: Gaining a deeper understanding of customer behaviour, market trends, and
emerging opportunities can give retailers a competitive edge in the dynamic retail landscape.

III. Examples of PDA in Retail
Here are a few examples of how PDA is being used in the retail industry [4]:

Walmart: Walmart uses PDA to forecast demand for products and to optimize inventory levels. The
company also uses PDA to identify potential customer issues and to provide proactive customer service [S].

Amazon: Amazon uses PDA to recommend products to customers based on their purchase history and
browsing behaviour. The company also uses PDA to personalize prices and to optimize delivery routes.

Target: Target uses PDA to analyse customer data in order to develop personalized marketing
campaigns. The company also uses PDA to identify potential cross-selling and upselling opportunities.

IV. Challenges of Implementing PDA
There are a number of challenges associated with implementing PDA in the retail industry. Some of the key
challenges include [3]:

Data quality: The quality of the data used for PDA is critical to its success. Retailers need to ensure that
their data is accurate, consistent, and complete.

Data integration: Retailers often have data from a variety of sources, such as point-of-sale
systems, customer relationship management (CRM) systems, and social media. Integrating this data can be a
challenge.

Model development: Developing accurate predictive models can be complex and time-consuming. Retailers
may need to hire data scientists or consultants to help them develop models.
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o Interpretation & Implementation: Interpreting the results of predictive models and implementing them
into business processes can be challenging.

o Retailers need to have a plan for how they will use the insights from PDA to improve their business.

V. CONCLUSION

PDA is a powerful tool that can help retailers to make better decisions and improve their business performance.
However, there are a number of challenges associated with implementing PDA. Retailers need to carefully
consider their data quality, data integration, and model development strategies before implementing PDA.
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ABSTRACT

This paper presents a data-driven approach aimed at optimizing student placement through informed decision-
making. By using comprehensive datasets and research methods, this approach aims to improve the accuracy
and efficiency of student placement in educational institutions. The approach described in this study uses data
insights to guide informed decisions, ultimately optimizing the allocation of students to programs or courses to
improve academic achievement. This paper introduces a policy and data-centric framework designed to
revolutionize student recruitment strategies.

Keywords: Optimization, Student placement, Acidamic Success, Data Analytics, Machine Learning

1. INTRODUCTION

Improving student mobility is essential to providing an appropriate learning environment. Skills building
ensures that students are matched with appropriate learning challenges, allowing them to succeed and reach
their full potential. This process involves consideration of students’ skills, aspirations, and learning styles, with
the goal of creating a personalized educational experience. By implementing recruitment strategies, educational
institutions can increase student engagement, satisfaction and overall success along their learning journey.

2. METHODOLOGY
1. Assessment Tools: Use reliable assessments to assess students' academic abilities, learning styles, and
strengths.

2. Data Analysis: Analyze historical performance data to identify patterns and trends that can inform hiring
decisions.

3. Teacher Recommendations: Collect information from teachers who have a good understanding of
students’ abilities and learning needs.

4. Parental Perspectives: Consider the insights parents gain about their child’s learning preferences,
challenges, and interests.

5. Individualized Education Plans (Ieps): Follow IEP guidelines to ensure that students with special needs
are placed and supported appropriately.

6. Flexible Grouping: Use dynamic grouping strategies based on student achievement, and allow for
flexibility as needed.

7. Technology Integration: Use instructional technology tools for flexible learning, helping to tailor
instruction to individual students’ needs.

8. Collaboration: Foster communication among faculty, administrators, and support staff to share insights
and refine hiring strategies.

9. Professional Development: Provide training for faculty on effective assessment strategies and
differentiated instruction.

10. Ongoing Assessment: Regularly monitor and reassess student progress, adjusting programs as necessary
to meet evolving need

3. OBSERVATION

Observations for optimizing student placement include assessing individual learning styles, analyzing academic
performance data, and considering students' interests and aspirations. Incorporating feedback from teachers,
parents, and even students themselves provides valuable insights. Continuous monitoring and adjustment of
placement strategies based on the evolving needs of both students and industries contribute to more effective
optimization. Moreover, utilizing technology for data-driven decision-making and fostering collaboration
between educators and industry stakeholders can enhance the precision of student placements.
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4. FUTURE

The future for optimizing student placement involves leveraging advanced data analytics and artificial
intelligence to match students with suitable academic programs based on their skills, preferences, and learning
styles. Personalized learning paths, adaptive assessments, and continuous feedback systems will play a key role
in tailoring education to individual needs. Additionally, collaborative efforts between educational institutions
and industry partners can enhance real-world relevance in student placements, preparing them for the evolving
job landscape.

5. ADVANTAGES & DISADVANTAGES

Advantages:
1) Personalized Learning: Matching students with suitable learning environments enhances their chances of
academic success by catering to their individual learning styles and needs.

2) Improved Engagement: Placing students in appropriate classes or programs can increase their engagement,
leading to better participation and motivation.

3) Enhanced Social Integration: A well-planned placement strategy can facilitate better social integration and
collaboration among students, fostering a positive learning community.

4) Better Resource Allocation: Optimal placement can help educational institutions allocate resources more
effectively, ensuring that support services and teaching resources are utilized where they're most needed.

Disadvantages:
1) Administrative Complexity: Implementing an optimized placement system can be administratively
complex, involving detailed assessments and coordination among various departments.

2) Potential Bias: There might be a risk of bias in the placement process, such as relying solely on
standardized tests or overlooking certain student qualities that don't fit into standardized criteria.

3) Student Adjustment: Sometimes, optimal placements might disrupt social connections or familiar
environments, causing initial adjustment challenges for students.

6. CONCLUSION

The Finally, optimizing student placement is a continuous effort toward creating just learning environments.
The benefits of this include personalized education, increased engagement, and efficient resource utilization.
However, its effective implementation requires proactive steps to reduce biases, manage administrative burdens
and recognize student multifaceted skills beyond standardized tests. We need to strike a balance between well-
structured placement strategies and holistic student development in order to create inclusive educational
experiences that enable every learner to thrive academically
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ABSTRACT

This will be study focuses on Fingerprint recognition remains at the forefront of biometric research and
technology, playing a pivotal role in authentication and security applications. On the basis of Fingerprint
Recognition System, reference we observed that This paper explores the evolution of fingerprint recognition
systems, delving into the intricacies of this field, and addressing the challenges and prospects it presents. As
computing capabilities have continued to grow, so too has the sophistication of Automated Fingerprint
Authentication Systems (AFIS). Over the last few decades, fingerprint recognition has witnessed significant
progress, revolutionizing the way we approach security and identity verification .In a fingerprint recognition
system, the primary objective is to verify the identity of an individual based on their unique fingerprint patterns.
This is a complex pattern recognition problem, where two competing error rates are critical: the False Accept
Rate (FAR) and the False Reject Rate (FRR). Minimizing these error rates while ensuring efficient and reliable
recognition is the central challenge in the field.

Keywords: Fingerprint, Pre-processing, Feature extraction, Feature Matching, Databases.

INTRODUCTION

Overview of the fingerprint recognition systems its become integral to various aspects of our technological
lives. These systems, subset of image processing and a vital component of security and identity verification,
leverage physiological and behavioral characteristics of the human body. Two primary modes govern biometric
authentication: Enrolment and Recognition. During Enrolment, biometric data is captured from an individual,
often through sensors, and stored in a database alongside the individual's identity for later recognition. The
Recognition phase, in turn, encompasses two distinct processes: Identification and Verification. Identification
involves matching a person's biometric data, like a fingerprint, against all entries in the database making a
invaluable in criminal investigations. And on the other hand, Verification focuses on the one-to-one matching of
an individual's biometric data against of specific template in the database, that can commonly used for user
authentication. The key element in fingerprint recognition, minutiae points, mark’s locations where ridge
structures change, such as the bifurcations and endpoints. These minutiae points are pivotal in the matching
process. The uniqueness and permanency of biometric characteristics, whether physiological, like fingerprints,
palm prints, iris patterns, behavioral, and signature recognition, they can support the reliability and security of
biometric systems. In this context, biometric authentication systems continue to emerge and find the
applications in numerous domains, ushering in a new era of secure and convenient identity verification.

The human fingertips contains ridges and valleys which together forms distinctive patterns. These patterns are
fully develop under pregnancy and are permanent throughout whole lifetime. Prints of such patterns are
fingerprints. Injuries like cuts, burns and bruises can temporarily damage quality of fingerprints but when full
healed, patterns we can restored. Through various studies it has been observed that no two persons have the
same fingerprints, hence they are uniqueness for each person.

Figure 1: A fingerprint image scan by optical sensor
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Fingerprint Recognition: The method that is selected for fingerprint matching was first discovered by Sirm
Francis Galton. In 1888, he made a ground breaking observation that fingerprints exhibit intricate details,
known as minutiae, which manifest as discontinuities in ridges. Furthermore, he astutely noted that the positions
of these minutiae remain constant over time. Therefore, minutiae matching is a good way to establish if two
fingerprints are the same person or not.

Terminations Bifurcations

Lz
Ridge Vall.ey

Figure 2: Minutia. (Valley is also referred as Furrow, Termination is also called Ending, and Bifurcation is
called as Branch)

— —e
o

Fingerprint features: Fingerprint sensing techniques can be classified into offline scanning, where inked
fingerprints on paper are scanned, and live-scanning, which involves electronic fingerprint scanners. Live-
scanning is prevalent in applications like Automated Fingerprint Identification Systems (AFIS). Sensors used
for fingerprint scanning belong to three main families: optical, solid-state, and ultrasound. Optical sensors,
utilizing the frustrated total internal reflection (FTIR) technique, are the most common in forensic and

government applications. They offer high accuracy, speed, and reliability in capturing digital fingerprint images
for biometric identification.
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Figure 3: Fingerprint features
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Figure 4: Flow Chart For Fingerprint Recognition System
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Minutia extraction involves Image Enhancement, Image Segmentation, and Final Extraction processes, while
Minutiae matching includes Minutiae Alignment and Match processes. In the Image Enhancement step,
Histogram Equalization and Fast Fourier Transformation enhance the input image quality, and Image
Binarization converts it to a binary image. Image Segmentation is performed using Ridge Flow Estimation and
MATLAB's morphological functions to extract the Region of Interest. Minutia points are then extracted in the
Final Extraction step through Ridge Thinning, Minutia Marking, and False Minutiae Removal processes.
Alternatively, Minutiae detection can occur directly from gray-level fingerprint images, eliminating the need for
binarization and thinning. This approach is relevant due to potential information loss during binarization and the
time-consuming nature of these processes.

CONCLUSION

Fingerprint Recognition serves as a biometric method for identifying individuals, encompassing stages from
minutia extraction to matching, generating a match score. Traditional techniques in intermediate processing
stages often result in a relatively low verification rate, indicating susceptibility to scaling and elastic
deformations. New techniques and algorithms show promise in addressing these challenges. Additionally, a
significant hurdle lies in preprocessing poor quality fingerprint images, contributing to the overall low
verification rate.
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ABSTRACT

This paper shows the possibility of exploiting the features of E- cipher method by using both cryptography as
well as Steganography methods to send and receive the message in more secured way and shows the different
methods are available and a comparative study on Substitution cipher. The methodology shows that
successfully using these Poly substitutions methods (Encipher) to evolve a new method for Encrypting and
decrypting the messages. In poly-alphabetic substitution ciphers (E-Cipher) the plaintext letters are
enciphered differently depending upon their placement in the text. As the name poly-alphabetic suggests this
is achieved by using several two, three keys and random keys. A combination instead of just one as is the case
in most of the simpler crypto systems. We can use Poly substitution method combining the features of
cryptography for text encryption by 2 keys and 3 keys and even more then 3 keys to make the decryption
process more complicated. After this process, file is compressed; the compressed file is hidden in image file
using LSB method, the same process is applied reversely to retrieve the source message by Genetic keys.

Keywords: Genetic Algorithm, Encryption, Decryption, Genetic Keys, Mono Substitution, Poly Substitution,
object.

1. OBJECTIVES OF THE OVERVIEW

The core objective of the research is to protect information leakage what so ever manner it may be, the use
of appropriate technology. To provide a high level of confidentiality, integrity, non reputability and authenticity
to information that is exchanges over networks.

Confidentiality: The protection of data from unauthorized disclosure.
Integrity: The assurance that data received are exactly as sent by an authorized entity.
Non-reputability: Provide protection against denial by one of the entities involved in communication.

Authentication: it verifies the identity of user in the system and continues to verify their identity in case
someone tries to break into the system.

2. SECRET KEY CRYPTOGRAPHY

With secret key cryptography, a single key is used for both encryption and decryption. The sender uses the
key to encrypt the plaintext and sends the cipher text to the receiver. The receiver applies the same key to
decrypt the cipher text and recover the Plaintext. Because a single key is used for both functions, secret key
cryptography is also called symmetric encryption.

With this form of cryptography, it is obvious that the key must be known to both the sender as well as the
receiver that in fact is the secret. The problem with this approach is the distribution of the key [1].

3. PUBLIC-KEY CRYPTOGRAPHY
Public key cryptography is asymmetric, involving the use of two separate key in contrast to the symmetric
encryption which uses only one key.

4. SECURED COMMUNICATION BASIC TERMS

Let's consider two parties that want to communicate secretly, X and Y. If X wants to send something to Y,
some information, we call that information a plaintext. After encrypting the plaintext a cipher text is produced. Y
knows the encryption method since he is the intended receiver and since he must use the same method together
with his secret key to decrypt the cipher text and reveal the plaintext.
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4.1. Secured Communication System Model

sSecret key shared by Secret Key shared by
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::I u‘:" Encryption algorithm Decryption algorithm outout
P (e.g., DES) {reverse of encryption pa
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5. TYPES OF SUBSTITUTIONS CIPHER
There are 4 kinds of substitution cipher Mono-alphabetic, Homophonic, PolyGram Transposition Cipher
and Poly - alphabetic methods.

5.1. Caesar cipher

Cipher text alphabets corresponding to the original plain text alphabets may not necessarily be 3 places down the
order instead can be any places down the order. Thus, alphabet A in plain text would not necessarily be replaced
with D. It. can be replaced by any other alphabet. Once the replacement scheme is decided, it would be constant
and will be used for all other alphabets in given message.

In English language there are 26 alphabets. Thus, A can be replaced by any order in the English alphabet
set (B through Z). Not make sense to replace A with A. So, each alphabet has 25 possibilities of
replacement. The major weakness of Caesar Cipher is its predictability. Rather than using a uniform
scheme, use random substitution. This means that in a given plain text message, each A can be replaced by
any other alphabet (B through Z), each B can also be replaced by any other random alphabet (A or C through Z)
and so on.

The crucial difference, there is no relation between the replacement of B and replacement of A. That is if decided
to replace A with D not necessarily replace each B with E can replace B with other character. V To put it
mathematically, the cipher can have any permutation or combination of the 26 alphabets which means (26 x 25
x 24 x 23 x ...2) or 4 x 1026 possibilities! This is extremely hard to crack. It might actually take years to try out
these many combinations even with the most modern computers [2].

5.2. Homophonic substitution cipher

The difference between the 2 techniques is that replacement alphabet set in simple substitution technique is
fixed (A with D) whereas in the case of Homophonic, one plain text alphabet can map to more than one cipher
text alphabet.

e.g. A can be replaced by D, H, P, R; B can be replaced by E, I, Q, S....

Difficult to analyze compare with mono-alphabetic because the frequency didn't show the real usage of each
alphabet.

5.3. PolyGram Substitution Cipher

Rather replacing one plain text alphabet with one cipher text alphabet at a time, a block of alphabets is replaced
with another block. It is done by dividing plain text to a group of alphabet. This group can be 2 alphabets
or more than that. Play-fair Cipher and Hill Cipher are examples of cipher that used Polygram Substitution
Cipher.

5.4. Poly-alphabetic Substitution Cipher

This cipher has been broken many times, and yet it has been used extensively. The Viennese Cipher and
Beaufort Cipher are the examples of it. Leon Battista is inventor of Poly Alphabetic Cipher in 1568.The
cipher uses multiple one-character keys. Each of the keys encrypts one plain text character.

The first key encrypts the first plain text character the second key encrypts the second plain text character
and so on.
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After all the keys are used, they are recycled. Thus if we have 30 one-letter keys, every 30th character in the plain
text would be replaced with the same key [3].

6. e-cipher methods

In poly-alphabetic substitution ciphers the plaintext letters are enciphered differently depending upon their
placement in the text. As the name poly-alphabetic suggests this is achieved by using several two, three keys
and random keys combinations instead of just one, as is the case in most of the simpler crypto systems.

Method 1: using E-Cipher Method Algorithm
Take the example text "GOODMORNING".

Take three key k1, k2, k3 and assign a character k1 be 'a' and k2 be 'D' and k3 be 's'. Let ASCII value of el be 1
and e2 be 2 and €3 be 3 and take the text, add ASCII value of el to value of first character, and e2 to second
character and e3 to third character, alternatively add the value of el, e2, e3 to consecutive characters.

Three layers to be applied to each three consecutive letters and same to be continued thru the remaining text. After
adding ASCII value of all values of given text the resultant text is an encrypted message, and it generate a
combination of 3* (256 * 256 * 256) letters encrypted coded text with 128-bit manner. Transposition takes place in
each character after all the process is over that is moves or change one bit either LSB or MSB, the end result is
increasing security. Finally takes the decimal values of each updated character in the given text and print and this
process shown in Table 1.

6.1. Methodology

In poly-alphabetic substitution cipher (E-Cipher) the plaintext letters are enciphered differently depending upon their
placement in the text. As the name poly alphabetic suggests this is achieved by using several two, three keys and
random keys combinations instead of just one, as is the case in most of the simpler crypto systems. Using two keys,
we take 2 keys el,e2 and let the ASCII values of el be 1 and e2 be 2 and take the text, add ASCII values of el to first
character and ASCII values of e2 to second character. Alternatively add the value of el and e2 to consecutive
characters. Encrypted message is then compressed this file is hidden in Image file using LSB method. The resultant
object sends to the receiver. In the receiver side, object is received and then unzipped using the methods then the
result is decrypted with substitutions cipher methods.

Poly substitution method(e-cipher) combining the features of genetic keys methods with features of Steganography
with cryptography for text encryption by 2 keys and 3 keys and even more then 3 keys to make the decryption
process more complicated [4].

6.2. Encryption Result
Keys X, Y, Z and message "GOODMORNING"

Let X-a, Y-b and Z-c

ASCII VALUES for a - 97 b -98 c-99

The Encrypted message is {169,176,179,164,174,179,178,177,173,174,168}
Table 1: Encryption result data - method 1

characters ASCII | Add Con. Binary Alter Final

value letter Values MSB Result
G 71 168 10101000 10101001 169
0] 79 177 10110001 10110000 176
0] 79 178 10110010 10110011 179
D 68 165 10100101 10100100 164
M 77 175 10101111 10101110 174
0] 79 178 10110010 10110011 179
R 82 179 10110011 10110010 178
N 78 176 10110000 10110001 177
1 73 172 10101100 10101101 173
N 78 175 10101111 10101110 174
G 71 169 10101001 10101000 168

67




International Journal of Advance and Innovative Research ISSN 2394 - 7780
Volume 11, Issue 1 (V): January - March, 2024

ie. Encrypted Text

6.3. Decryption Result
The Encrypted Text is applied to decrypted formula by applying the reverse process.

Table 2: Decryption result data - method -1

Cyber Binary Alter Subtract | Item. ASCII | Plain
result allies MSB Con.Letter Value Text
169 10101001 | 10101000 168 71 G
176 10110000 | 10110001 177 79 O
179 10110011 | 10110010 178 79 (0]
164 10100100 | 10100101 165 68 D
174 10101110 | 10101111 175 77 M
179 10110011 | 10110010 178 79 (0]
178 10110010 | 10110011 179 82 R
177 10110001 | 10110000 176 78 N
173 10101101 | 10101100 172 73 1
174 10101110 | 10101111 175 78 N
168 10101000 | 10101001 169 71 G

The Plain text is "GOODMORNING"

7. KEYWORDS
Encryption The process of putting text into encoded form.

Genetic Algorithm(GA) Search/optimization algorithm based on the mechanics of natural selection and
natural genetics Key A relatively small amount of information that is used by an algorithm to customize the
transformation of plaintext into cipher text (during encryption) or vice versa (during Decryption).

Mutation Simulation of transcription errors that occur in nature with a low probability - a child is randomly changed
from what its parents produced in mating.

Plaintext A message before encryption or after decryption i.e. in its usual form which anyone can read, as
opposed to its Encrypted form.

Poly Alphabetic Using many alphabets - refers to a cipher where each alphabetic character can be mapped to
one of many possible alphabetic characters.

Population The possible solutions (chromosomes) currently under investigation, as well as the number of
solutions that can be investigated at one time i.e. per generation.

Block A sequence of consecutive characters encoded at one time.
Block length The number of characters in a block.

Chromosome The genetic material of an individual -represents the information about a possible solution to the
given problem.

Cipher An algorithm for performing encryption (and the reverse, decryption) - a series of well-defined steps that
can be followed as a procedure. Work at the level of individual letters, or small groups of letters.

Ciphertext: A text in the encrypted form produced by some cryptosystem. The convention is for cipher texts to
contain no white space or punctuation.

Cryptanalysis: The analysis and deciphering of cryptographic writings or systems.
Cryptography: The process or skill of communicating in or deciphering Secret writings or ciphers

Cryptosystem: The package of all processes formulae and instructions for encoding and decoding messages
using cryptography.
Decryption: Any procedure used in cryptography to convert cipher text (encrypted data) into plaintext.

Encryption The process of putting text into encoded form.

Generation The average interval of time between the birth of parents and the birth of their offspring - in the
genetic algorithm Case, this is one iteration of the main loop of code [5].
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8. CONCLUSION

The methodology will give the new area of research on cryptography with combined features of
Steganography with reference to Substitution ciphers (E-Cipher) Methods. This new methodology for text
encrypts and decrypt using E- Cipher Methods with reference to Unicode/ASCII code method is definitely an
effective method while compared with other cryptography information security systems.
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ABSTRACT

Face detection plays a pivotal role in computer vision applications, ranging from facial recognition and
biometrics to human-computer interaction. This paper explores the application of the Haar Cascade Classifier
for face detection, a classic method renowned for its speed and accuracy. The Haar Cascade Classifier,
popularized by the Viola-Jones algorithm, is a machine learning technique that leverages integral image
representation and adaptive boosting to classify regions of an image as faces or non-faces. The Haar Cascade
Classifier is known for its efficiency and accuracy in detecting objects of interest, making it particularly well-
suited for real-time applications. This paper will give a brief explanation of the haar cascade classifier;
experimental results demonstrate the effectiveness of the proposed approach, showcasing high detection rates
while maintaining low false positive rates.

Keywords: Haar Cascade, Face detection, Computer Vision, Adaboost, False Positive Rate.

I. INTRODUCTION

Face detection is a type of application classified under “computer vision” technology. The Haar Cascade
Classifiers (HCC) are actually receiving a great deal of attention. The competitively efficient identifiers were
given high identification speeds, which indicated the ability to use themselves in a stable real-time HMI
structure. It is a simple and effective machine learning-based approach for object detection that can be easily
implemented in Python. The versatility and accuracy of the Haar Cascade Classifier make it a go-to technology
for businesses and organizations looking to automate tasks and improve safety and security. Haar Cascade
training involves creating a classifier to detect specific features by applying filters on image windows and
adjusting weights during iterations to minimize errors. Cascade algorithms, like the Haar cascade, provide
efficient object detection by sequentially applying multiple stages of classifiers, quickly rejecting non-object
regions and saving computation.

A Haar-like feature consists of dark regions and light regions. It produces a single value by taking the difference
of the sum of the intensities of the dark regions and the sum of the intensities of light regions. It is done to
extract useful elements necessary for identifying an object. This algorithm requires several positive and negative
photos to identify faces. Good photographs of a mask and bad images without a face are positive images. It is
required that these photos train the classifier. Haar functions at a clear region in windows that fits for
neighboring rectangular locales. It identifies each domain's aggregate pixel strength and seeks the truths within
these totals [1]. Haar Cascade Classifier is a machine learning-based approach where a cascade function is
trained from positive and negative samples to detect the object. It is a popular object detection technique that
has been used in wide-ranging computer vision applications, from pedestrian and facial recognition to self-
driving cars. Paul Viola and Michael Jones introduced the Viola-Jones algorithm, which is the foundation of the
Haar Cascade Classifier. The Viola-Jones algorithm uses a boosting technique, a machine learning ensemble
method, to create a strong classifier from multiple weak classifiers. The key innovation of Viola and Jones was
the use of Haar-like features, which are simple rectangular filters that can be rapidly computed. These features
capture contrast differences between adjacent regions of an image, allowing for efficient feature extraction. The
integral image provides a quick way to calculate the sum of pixel values in a rectangular region. An integral
image is a new image, introduced to permit the features to be computed. The AdaBoost (Adaptive Boosting), a
statistical classification meta-algorithm, picks a certain number of distinguishable features from a set and
returns classifiers that efficiently detect those features [2]. Human face recognition is distinguished by a method
of identifying facts or confirmation that tests personality. Facial recognition applies to a PC device with a few
implementations in which human faces can be identified in pictures Usually, facial identification is achieved by
using “right” data from full-frontal facial photographs [3].
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IL. METHODOLOGY

The methodology of the Haar Cascade Classifier involves a multi-step process for detecting objects, including
faces. It begins with the creation of a robust dataset containing positive samples (images of the object of
interest, in this case, faces) and negative samples (images without the object). Training the classifier involves
feature extraction, where Haar-like features are computed within sub-windows of these images. These features
capture variations in pixel intensities and are used as discriminative characteristics for object detection. The
AdaBoost algorithm is employed to select a strong set of weak classifiers from these features, which
collectively identify the object. Additionally, integral image representation optimizes feature computation. Once
trained, the classifier can be applied to new images for detection. During detection, a sliding window approach
scans the image at multiple scales, and the classifier is applied to each window. Objects that meet the classifier's
criteria are considered positive detections. The Haar Cascade Classifier is characterized by its speed and
accuracy, making it a popular choice for real-time object detection tasks, including face detection.

1. Integral Image: The algorithm starts by calculating an integral image from the input grayscale image. The
integral image allows for efficient computation of sums of pixel values in rectangular regions of the image.

2. Haar-like features: Haar-like features are simple rectangular filters that are applied to the integral image.
These features are defined by a set of rectangular regions, each with its own weight. The Haar-like features
capture variations in pixel values within these regions.

3. Feature Selection: During the training phase, the algorithm selects a subset of the most discriminative Haar-
like features from a large pool of possible features. These features should be able to distinguish between
positive and negative examples effectively. AdaBoost is often used as the machine learning algorithm for
feature selection. It iteratively selects the best features and assigns weights to them, emphasizing the importance
of the features that perform well.

4. Weak Classifiers: For each selected Haar-like feature, a weak classifier is trained. A weak classifier is
typically a simple decision tree or a decision stump. The weak classifiers make binary decisions based on the
Haar-like features, classifying image regions as positive or negative.

5. Cascade Structure: The Haar Cascade classifier is organized into multiple stages, where each stage consists
of a set of weak classifiers. The cascade structure is designed to quickly reject negative samples and only
proceed to the more computationally expensive stages for positive samples. The output of each stage is a binary
decision: either reject the region as negative or continue to the next stage.

6. Cascade Training: During the training process, the algorithm iteratively trains and evaluates the cascade
structure. At each stage, it reweights the training samples to give more importance to samples that were
misclassified in previous stages. The goal is to create a strong classifier that can achieve high accuracy while
minimizing computation time.

7. Object Detection: In the detection phase, the trained Haar Cascade classifier is applied to new images or
video frames. The classifier slides over the image at different scales and positions. At each stage of the cascade,
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the Haar-like features are evaluated for the current region of the image. If a region passes all stages of the
cascade (i.e., if all weak classifiers in all stages provide positive results), it is considered a positive detection.

8. Post-processing: Detected regions may undergo post-processing steps, such as non-maximum suppression,
to eliminate duplicate or overlapping detections and refine the results. Bounding boxes are often drawn around
the detected objects to visualize the locations of the detected objects.

A. HAAR CASCADES

The Haar Cascade classifier is based on the Haar Wavelet technique to analyze pixels in the image into squares
by function. This uses “integral image” concepts to compute the “features” detected. Haar Cascades use
the Ada-boost learning algorithm which selects a small number of important features from a large set to give an
efficient result of classifiers then use cascading techniques to detect face in an image. Here are some Haar-
Features machine learning techniques in which a function is trained from a lot of positive and negative images.
This process in the algorithm is feature extraction.

Each feature results in a single value which is calculated by subtracting the sum of pixels under white rectangle
from the sum of pixels under black rectangle. Every haar feature has some sort of resemblance to identify a part
of the face.

Value =}’ (pixels in white area) — Y (pixels in black area).

If we consider all possible parameters of the haar features like position, scale and type we end up calculating
about 160,000+ features. So, we need to evaluate huge set of features for every 24*24 PX. So, to avoid this we
have an idea to avoid redundant features and pick only those features which are very useful for us. This can be
done using AdaBoost.

B. ADABOOST

AdaBoost is a machine learning algorithm that is able to find the best features among 160,000+ features. These
features are also called weak classifiers. After these features are found a weighted combination of all these
features is used in evaluating and deciding if any given window has a face or not. Each of the selected features
(weak classifiers) are considered okay to be included if they can at least perform better than random guessing
(detects more than half the cases). Each of the weak classifiers is relevant to detecting a part of the face. Output
of the weak classifier is binary if it has identified a part of the face or not. The fundamental idea behind
AdaBoost is to iteratively train a sequence of weak classifiers, which are typically simple and perform slightly
better than random guessing. At each iteration, AdaBoost assigns higher weights to the misclassified data points
from the previous iteration, thus emphasizing the samples that are difficult to classify. This iterative process
enables AdaBoost to focus on the challenging instances and build a strong classifier that can effectively handle
complex data distributions.

I Read a frame/image I

[ Convert frame/image into gray image |

I Load Haar cascade classifier |

I Scan for facial feature to detect face I

Yes
[ Draw a rectangle around the face I

|

Return detected Face

> End

Fig .2 Face Detection Using Haar Cascade Classifier
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III. CONCLUSION

Haar Cascade classifier is a powerful tool in detecting various objects in images and videos, particularly human
faces. It has been the subject of much research, and its applications have grown significantly over the years. Its
simplicity, accuracy, and real time processing abilities continue to make it a popular algorithm in the field of
computer vision technology. The suggested method recognizes individual facial features and verifies a person's
identity. Haar-based face detection for real-time applications is a common and powerful face detection
algorithm. When applied to a diverse set of test images and real-world scenarios, the classifier consistently
achieved high accuracy and robust performance. This is particularly important in applications like security
systems and human-computer interaction, where the reliability of face detection is crucial. The Haar Cascade
Classifier's speed and efficiency also make it well-suited for real-time applications, as it successfully detected
faces in video streams with minimal computational overhead. These findings underscore the practical relevance
of the Haar Cascade Classifier in a wide range of computer vision applications, validating its continued use as a
fundamental tool for face detection and object recognition tasks.
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ABSTRACT
Grid computing permits virtual organizations to share geographically distributed resources as they pursue
common goals, without the need for centralization. This Paper Processor Coallocation with in Grid

environment for deals with Processor Coallocation that means accessing multiple idle resources with the help
of Worst Fit Policy.

The issue with accessing resources at multiple cluster/sites of a grid simultaneously is to ensure their
availability at the initial time, this is the easiest strategy to do so is to reserve processors at each of the selected
sites. If the local schedulers do support reservations, this strategy can be implemented by having a grid scheduler
obtain a list of available time slots from each local scheduler, reserve a common time slot for all components of an
application, and notify the local schedulers of this reservation.

Keywords: Grid Computing, Processor Coallocation

INTRODUCTION
“Grid”” computing has emerged as an important new area that differs from traditional distributed computing in
that it focuses on large-scale resource sharing, innovative applications and, in some cases, high performance.

“Grid computing enables virtual organizations (VO) to share geographically distributed resources to pursue
common goals without centralized location, control, omniscience, and existing trust relationships” [7,8,10].
Some other definitions for grid computing are

1. The flexible, secure and coordinated sharing of resources through dynamic collections of people, institutions
and resources. Transparent, secure, and coordinated resource sharing and collaboration across sites.

2. The ability to form virtual, collaborative organization that share applications and data in an open
heterogeneous server environment in order to work on common problems.

3. The ability to aggregate large amounts of computing resources which are geograph- ically dispersed to tackle
large problems and workloads as if all the servers and resources are located in a single site.

Coallocation Algorithm
Coallocation algorithm will minimize the total time to execute all jobs (Makespan), minimize the waiting time in
the global queue, maximize the resources utilization rate and balance the load among the resources.

Input’ : Job Request: B

Input : Resource Provider Speed: speed
Input: Advance Reservation List : ARli=t
Output : Offer: O,

/* Getresourceprovideridentifier */

1. ¢ =ResourceProviderld

/* Calculate the execution duration time D of thejob J7 */
L
2. D= s—f

/* Initialize Offer 0. */

3.0.-0

/* Find all the available free slots in the ARListand putthemin the Offer 0. */
41— 4

5. while thereis an empty siotin the ARListdo

6. s—getAvailableFreeStartTimeln (ARList);
7
8

. n—getAvailableFresProcessorsAtTime|s);
5 ln] - ComposeFresSiot{s,nic,Dj;

(iem)
b o-au g, )
10, i=i + 1
1. end
/* Finaly, return the offer 0. */

12. Retum O
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Job Placement Policy

The Worst Fit Policy

The Worst Fit (WF) guideline aims to keep the load on the clusters balanced. It orders the components of a job
with an unspecified request type by decreasing size and places them in this order one after the other on the
cluster with the largest (remaining) number of unused processors, as long as this cluster has a sufficient number
of unused processors. WF leaves as much space as possible in all clusters for later jobs and can therefore lead to
coallocation even if all components of the job in question would fit on a single cluster [1].

YT L I S Bl oy ) L N I ) Sl o)
8.8.8
" " "
I
]
Fig. 1 Worst fit Policy

Proposed System Architecture
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Cluster 1

Figure 2: Proposed System Architecture
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=
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Given a job, order its components in decreasing order of size
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Calculate the number of clusters and total number of job component

Equal number of job components are given for every cluster

A o

Stop
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Experimental Setup

In the simulation, I used the worst fit policy to distribute the workload. I used five clusters named Vrije,
Amsterdam, Delft, Multimedia N and Leiden. Each cluster has 85, 41, 68 and 46 32 nodes respectively. I have
to send gridlets (50-200) to these clusters using WF policy and measure the average processing time, average
utilization rate and acceptance rate.

Simulation Results
Fig. 5 shows Visualizer which shows graphical user interface. By clicking menu “start” we are able to see each
resource output graphically. Again, this visualizer has three buttons, their functionalities are given below

e By using Step by Step, we can simulate project stepwise.
e By using Slow Motion, we can simulate project in slow motion which shows gridlets movements slowly.
e By using Run, we can able to see output by making instant execution.

We can give pause condition in seconds. This visualizer shows number of resources available in grid and have
their details. Finally, it will display total simulation time.

T Gidsm SbVesice =l=Ea

Amsiol un Pasa Conition

Lokalonarsty | SOPLYSien P of (Secondsy

Rn Chamge

Bl o Jee el =0k
Figure 5: Gridsim Visulizer

Following results shows gridlet movements in each cluster and again it shows gridlet id, user id, Job submission
time, start time, total duration, length of gridlet and Number of PE’s required for particular gridlet.

] Fesourcs Information Windor - Wrielnreerity o] e gl
Options

Scale X and Y Ais: Shdog Winclow Size (Sect Iormetion Abour Gridiets and Resenvateas
2 st

Change

Wl i o W 45z ot cortomed

Kl: ol

Fig 6: Gridlet Movement in Cluster Vrije
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Performance Metrics

Average Resource Ultilization
Resource utilization is defined as the percentage of time a resource is busy executing jobs. In order for the grid
resources to be used efficiently, the grid manager should increase their utilization rate to reduce their idle time.

=
u= "7, u/m
Where, m = No. of resources, u; = Individual resource utilization rate.

= Enj=l|:Tc- -t * /T

Where,r; =1 if jiis allocated to R, j, else 0, 7.; = Completion time of job j;t,; = Start time of job j; , T = Total
simulation time.

Resource Utilization(%)
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Fig. 7 Resource Utilization in grid

Average Job Response Time
Average Job Response time is a measure of responsiveness for the scheduling mechanism. This is the average job
responce time which we can calculate as

z
AWT= (e; — s;)/] for all J jobs

Where, e; = start time of Job, s; = Job submission time

Average Job Response Time
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Figure 8: Average Job Response Time
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Figure 7 shows Average Job Response Time which I have calculated from start time and job submission time. I have
calculated average job response time in second and from results it is observed that as number of job components
increases, the average response time also increases.

CONCLUSION

The average job response time increases when the number of gridlets increases. The average resource utilization rate is
better, and when the number of gridlets is increased. The worst fit policy is beneficial when we consider load balancing
in grid environment.

FUTURE WORK

Although there is a great opportunity for many scientific parallel applications to benefit from the co-allocation
of processors, there are still many problems such as improving the re-source utilization rate, efficient
communication libraries and the reliability of the system.
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ABSTRACT

Automatic textual summary generation is a crucial task in the era of information overload, enabling users to
quickly grasp the key points of a document without reading the entire text. Multi-modal summarization has
emerged as a promising approach to enhance the quality and effectiveness of textual summaries by
incorporating information from additional modalities, such as images, videos, and audio. This survey paper
provides a comprehensive overview of multi-modal summarization, discussing various approaches, challenges,
and opportunities in this field. This paper reviews the existing techniques, challenges, and future directions in
the domain of multi-modal summarization for automatic text summary generation.

Keywords: Automatic textual summary generation, Information overload, Key points, Document
summarization, Multi-modal summarization

I. INTRODUCTION

The rapid growth of digital information has led to an abundance of text documents, making it increasingly
challenging for users to effectively access and process the vast amount of available information. Textual
summary generation addresses this challenge by producing concise and informative summaries of text
documents, enabling users to quickly grasp the key points without having to read the entire text. [[]Traditional
text summarization approaches have primarily focused on extractive summarization, where key sentences are
identified and extracted from the input text to form the summary. However, these approaches often fail to
capture the full context and nuances of the original text, especially when dealing with complex or lengthy
documents. Multi-modal summarization has emerged as a promising approach to overcome the limitations of
traditional text summarization methods. By incorporating information from multiple modalities, such as images,
videos, and audio, multi-modal summarization can provide a more comprehensive and engaging representation
of the content. [I[JAutomatic Textual Summary Generation has emerged as a pivotal solution to address this
challenge, offering a mechanism to distill essential information and present it in a concise and coherent form.
As the complexity of the digital landscape increases, there is a growing need for more sophisticated approaches
to summarization. In response to this demand, the integration of Multi-Modal Summarization approaches has
emerged as a promising frontier, allowing for a more comprehensive and nuanced representation of information.

II. Multi-Modal Summarization Approaches
Multi-modal summarization approaches can be broadly categorized into two main types: extractive and
abstractive.

Extractive Multi-Modal Summarization

[IITI]Extractive multi-modal summarization methods identify and extract key sentences from the input text and
relevant information from other modalities, such as images, videos, or audio. These methods typically employ
techniques such as sentence salience, image captioning, and speech recognition to extract relevant information
from different modalities.

Abstractive Multi-Modal Summarization

Abstractive multi-modal summarization methods generate new sentences that capture the essential information
from the input text and other modalities. These methods often employ neural network architectures, such as
sequence-to-sequence models, to learn the complex relationships between different modalities and generate
coherent and informative summaries.

Challenges and Opportunities

Despite significant progress in multi-modal summarization, several challenges remain. One challenge is
effectively integrating information from different modalities, as the relationships between modalities can be
complex and may vary depending on the specific task. Another challenge is ensuring that the generated
summaries are fluent, informative, and consistent with the original content.

Despite these challenges, multi-modal summarization offers promising opportunities for enhancing the quality
and effectiveness of textual summaries. By leveraging additional information sources, multi-modal
summarization can provide a more comprehensive and engaging summary experience for users.
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o The following Fig a illustrates the general process of multi-modal summarization:

Frequemn
Sentences
Weight

Sentences

Extract Sentences

Rank
] Sentences

Ganerate Summary

Fig. a multi-modal summarization:

e In this diagram, the input document is first processed by separate modules for each modality, such as a text
processing module, an image processing module, and an audio processing module. Each module extracts
relevant features from its respective modality. The extracted features are then combined and fed into a fusion
module, which learns to integrate information from different modalities. The fusion module outputs a
representation of the input document that captures information from all modalities. This representation is
then used by a summarization module to generate a summary of the input document.

e This is just a general overview of the multi-modal summarization process. The specific details of each
module will vary depending on the specific task and the available data.

Evaluation Metrics for Multimodal Summarization
Evaluating the quality of multimodal summaries is a challenging task due to the inherent complexity of
multimodal content. Various metrics have been proposed for evaluating multimodal summaries, including:

1. Readability: Measures the fluency and coherence of the generated summary.

2. Informativeness: Assesses the summary's ability to convey the essential information from the input
modalities.

3. Fidelity: Evaluates how well the summary preserves the original meaning of the input modalities.
Applications of Multimodal Summarization

Multimodal summarization has a wide range of applications, including:

1. News summarization: Generating summaries of news articles that include text, images, and videos.

2. Product reviews summarization: Providing concise summaries of product reviews that incorporate text,
images, and ratings.

3. Educational video summarization: Creating short summaries of educational videos that highlight key
points and concepts.

Challenges and Opportunities

Multimodal summarization faces several challenges, including:

1. Multimodal representation: Effectively representing and integrating information from multiple modalities.
2. Cross-modal understanding: Understanding the relationships between different modalities.

3. Summary generation: Generating fluent, coherent, and informative summaries from multimodal content.

Despite these challenges, multimodal summarization offers promising opportunities for improving the way we
summarize and understand complex information. Future research directions include[IV]:

¢ Developing more effective multimodal representation techniques.

o Improving cross-modal understanding through machine learning and deep learning approaches.
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e Designing more sophisticated summary generation models that can capture the nuances of multimodal
content.

III. CONCLUSIONS

Multi-modal summarization has emerged as a powerful tool for generating informative and engaging summaries
of complex documents. By incorporating information from multiple modalities, multi-modal summarization can
provide a more comprehensive and nuanced understanding of the content. While several challenges remain,
multi-modal summarization holds great potential for advancing the field of text summarization and providing
users with more effective ways to access and understand information. Multimodal summarization is a rapidly
evolving field with the potential to revolutionize the way we interact with information. By combining
information from multiple modalities, multimodal summarization can provide more comprehensive,
informative, and engaging summaries than traditional text-based summarization methods. As the field continues
to develop, we can expect to see multimodal summarization applications in a wide range of domains, including
news, education, and entertainment.
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ABSTRACT

In day to day life manually extracting of meaning full text from document is high risk but by using Deep
Learning approach such as convolutional neural network (CNN) is a type of artificial neural network used
primarily for image recognition and processing due to its ability to recognize patterns in images, demonstrated
impressive capabilities in detecting and extracting textual information with high accuracy from diverse
document types. By training on labelled samples, CNN can identify and locate specific information, facilitating
efficient data extraction, CNN is ability to capture semantic context further enhances its capability to extract
meaningful content. CNN is used to recognize and transcribe the word in the region to detect the text. It can
reduce the human efforts which are used in to extracting text form document.

Keywords: Deep Learning, Text Extraction, Convolutional Neural network (CNN), Information Extraction.

L. INTRODUCTION

The primary purpose of using CNNs in text Extraction from documents also known as keyword extraction or
information extraction, is the process of automatically identifying and extracting relevant words, phrases or
entities from unstructured text data. This eliminates the need for manual data entry, saving time and effort. Text
extraction is a technique in which we convert scanned page or image which have captions to ASCII code that a
machine can recognize or categorize them accordingly in [3].Text information present in pictures and video
contain valuable information. Text extraction from image has stages of detection of the text from given image,
finding the text location, extraction, and recognition of text from the given image. Text extraction techniques
play an important role in multimedia knowledge categorization and retrieval[1].Text detection and recognition
is used to get the extracted text in a document using the state of the art algorithms such as Convolutional neural
network in [2]. Target text region identification and classification are two separate phases in text extraction.
Text detection and recognition works in two steps. The first step is to detect the regions in the image potentially
containing text. The second step performs text recognition where for each of the detected regions, a CNN is
used to recognise and transcribe the word in the region to detect the text in [2]. The resulting target text regions
were sent through many layers of CNN, which initially created a convoluted feature map in [4].Text detection
and Recognition of images are based on the analysis and identification of scanned documents and images in
[6].A convolutional neural network is a feed forward neural network that is used to analyse images by
processing data and used to detect and classify various objects in the image.

Convolutional neural network is the artificial replica of the neural network in which state of neurons are
involved. The system is capable of training the model itself just like a brain processes and learns itself. CNN are
inspired by the working of brain and how neurons collaborate themselves for the recognition of patterns and
analysis of visual information.CNN architecture is composed of convolutional layer and pooling layer which are
placed on top of each other can be extended to many layers in [S].Convolutional neural network are used to find
patterns in the image. We do that convoluting over an image and looking for patterns. In the first few layers of
CNNs the network can identify lines and corners, but we can then pass these patterns down through the neural
network and start recognising more complex features as we get deeper in [2].

II. LITERATURE REVIEW

1. “A Survey: Text Extraction from Images and Video” by Vivek Sapate provides a study of the various text
extraction techniques and algorithms .The proposed system is capable of detecting and recognising texts of
various scales, colors and fonts. A text image analysis is required to modify a text information system to be
used for any kind of Image as well as scanned document pictures and real scene pictures through a video
camera.

2. “Text Extraction from Images using Convolutional Neural Network” by Bharati V,Sudarshan Rao M,Aditi
J,.S G Aditya Bharadwaj,S Srividhya uses a text extraction model that is designed to process the images that
are uploaded by the user. Images along with the texts have become one of the common ways to exchange
information hence understanding these images plays an important role. Today most of the information is
available either on paper or in the form of photographs. The current technology is restricted to extracting text
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against clean backgrounds. Thus, there is a need for a system to extract text from general backgrounds. The
Current system can extract text from images and perform search action for a particular keyword and also
store the extracted text in a document which is in an editable format.

3. “Image Classification and Text extraction using Convolutional Neural Network” by Rabia Zaman, Rafia
Bashir and Atif Raza Zaidi uses the technique in this paper that broaden the perception of deep learning
methods. It provides dynamic computational models along with nonlinear processing elements arranged in
layers. As we know that deep learning serves with multiple neural network techniques, here is popular
approach used: CNN for image classification and text extraction.

4. “A Survey on Text Recognition from Natural Scene Images” by Revathy A.S,Anitha Abraham and Jyothis
Joseph proposed comparative study and evaluated according to two types of classification. Deep learning
methods are more accurate and give better results than image processing methods. From the Comparative
study; it was found that the deep learning method gives more accuracy. Accuracy, precision, recall and F-
measure are the evaluation measurements adopted to determine the performance of methods.

5. “Review paper on CNN Based Computer Vision” by Manish Kumar Singh has proposed the review on
CNN and it is found that CNN is the most advanced way of extracting features and Classifying the objects
ts unique capacity of extracting the features from any kind of image makes it relevant for wide variety of
task .However more model has to be developed so that it can itself define which algorithm will work on a
specific type of task and enhance the capacity of a machine to adapt to the requirement automatically.

6. “Text Extraction from an Image using Convolutional

NeuralNetwork”’byP.Rajeshwari D. Vinay Sekhar Reddy,G.Pranay,Mohd Arbaz Mazharuddin develop
effectively a deep learning model that can extract data from a given image in both structured and
unstructured environments with the highest possible accuracy In this paper, they eliminate the need for
manual text reading in images.

Certain characters may not be recognised correctly in a few circumstances, character may be misidentifying
another character. The experiments in this paper show that the majority of the text is effectively recognised and
that the recommended methodology is effective.

III. ARCHITECTURE OF CNN

1. Convolutional layer

Convolutional layers are primarily used in Convolutional Neural Networks (CNNs) for image processing tasks,
such as image classification, object detection, and image segmentation. These layers are particularly effective
for extracting features from images, but they are not typically used for the direct extraction of text from
documents.CNN has crucial role in detecting features in input images. Primary function of Convolution layer
is to perform Convolutions on input images. The first few layers of a CNN consist of convolutional filters or
kernels. These filters slide across the input image and perform convolutions, which involve element-wise
multiplication and summation of pixel values within a small receptive field. Convolutional layers are designed
to detect local features and patterns, such as edges, corners, and textures. Practice, multiple filters are used in
each layer. Each filter is responsible for capturing different types of features from the input. The output feature
map is a stack of feature maps, one for each filter. Each feature map represents a different aspect of the input
data. Output is then transferred to next layer.
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Fig: 1 Convolutional layer
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2. Pooling Layer

Reduces the amount of data created by Convolutional Layer so that it is stored efficiently. It decreases the size
of feature map to reduce the computational cost. A pooling layer in a Convolutional Neural Network (CNN) is a
fundamental component used for down-sampling or subsampling the spatial resolutions of the feature maps
produced by the convolutional layers. Pooling layers reduce the size of the feature maps, which helps in
controlling the computational complexity of the network and can also aid in making the network more robust to
small variations in the input dataThe two most commonly used pooling operations in CNNs are:1. Max
Pooling:- In max pooling, for each region of the input feature map (usually a small grid), the maximum value is
retained while the other values are discarded. - It helps to capture the most important information in a local
neighbourhood. - Max pooling is often used for tasks like image classification.2. Average Pooling:- In average
pooling, for each region of the input feature map, the average (mean) value of the elements in that region is
computed- Average pooling is sometimes used in scenarios where smoothing or reducing noise in the data is
desired.

Rectified feature map

L & g ¥ Pooled feature map
. max pooling with 2x2 filters
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Fig: 2 Pooling Layer

3. Fully Connected Layer

Fully connected layers are traditional artificial neural network layers where each neuron is connected to every
neuron in the previous and subsequent layers. These layers learn complex relationships between the extracted
features and the classes or labels of the disease types. Consists of Neurons that are fully connected to flattened
feature vector. Numbers of neurons are based on number of classes of crops or diseases to be classified. For
classifying different kinds of crops, there would a neuron for each class. Fully connected layers, also known as
dense layers, are an integral part of Convolutional Neural Networks (CNNs) used for crop disease identification.

Fully Connected Layer
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Fig: 3 Fully Connected layer
IV. APPLICATIONS

1. Academic Research:

Researchers can use automated text extraction to extract relevant information from academic papers, scientific
articles for literature review and data analysis.CNNs are extensively used for image classification tasks in
various domains such as biology, astronomy, and geology. Researchers use CNNs to automatically classify and
categorize images, making it easier to analyse and interpret large datasets.

2. Self-driving cars:

CNN has been used within the context of automated vehicles to enable them to detect obstacles or interpret
street signs. This is essential for the car to navigate safely and make real-time decisions. Lane Detection and
Tracking: CNNs can be employed to detect lane markings on the road and track the vehicle's position within the
lanes.
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3. Document Classification:

CNNs can be used to automatically classify document into categories based on their content. The textual content
of documents is pre-processed to remove noise, tokenize words, and create numerical representations (e.g.,
word embeddings or one-hot encodings). CNNs are applied to the encoded text data. Convolutional layers
extract local patterns and features from the text, similar to how they extract features from images.

V. CONCLUSION

CNNs have revolutionised the field of text extraction and they are now the de facto standard for this task. CNNs
are able to achieve high accuracy and efficiency, and they are able to handle a variety of document types and
image formats. Their ability to learn complex patterns and relationships in visual data makes them well suited
for identifying text region, recognizing characters, and handling various document formats. As research in this
area continues to grow, we can expect to see even more improvements in the accuracy and efficiency of text
extraction using CNNss.
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ABSTRACT

This paper discusses the data storage security in cloud computing. It is an investigation into cloud data and
security-related issues around it. As everyone knows that cloud computing is a new arena, and data security
must be ensured across the network. Many enterprises use cloud computing to store massive amounts of data on
the clouds. As a result, there is a need to safeguard data in the form of text, audio, video, and so on. Many
techniques have been developed by researchers to secure data in the cloud like Encryption and Decryption
algorithms. In this paper a new encryption algorithm is proposed, called as improved Reverse Encryption
Algorithm (REA).In existing REA, encryption is performed only once to provide the security but our approach is
to improve the security which makes the algorithm more efficient and robust. In improved REA encryption
algorithm, the security is more than existing REA because number of iteration increases, complexity of
decrypting the text increases.

So, in this way, performance evaluation shows that the proposed method is able to

Provide more security than other cryptographic algorithm as well as the number of iterations is inversely
proportional to the size of file.

Keywords: Data Security, Cloud, REA.

I. INTRODUCTION

Cloud computing can be envisioned as the next generation information technology architecture for enterprises,
due to its long list of unprecedented advantages in the IT history: on-demand self-service, ubiquitous network
access, location independent resource pooling and rapid resource elasticity [1]. As a disruptive era with
profound implications, cloud computing is reworking the very nature of ways groups use facts Technology. One
fundamental aspect of this paradigm shifting is that data are being centralised and outsourced to the cloud. From
users’ perspective, consisting of each people and IT enterprises, storing records remotely to the cloud in a bendy
on call for way brings attractive benefits: universal data access with location independence and avoidance of
capital expenditure on hardware, software and personal maintenances etc. [2].

While cloud computing makes these advantages more appealing than ever, it also brings new and challenging
security threats toward user’s outsourced data. Since Cloud provider providers (CSP) are separate administrative
entities, information outsourcing is truly relinquishing users’ remaining manipulate over the destiny in their
information. As a result, the correctness of data in the cloud is being put at risk due to the following reasons:
First of all, although the infrastructure under the cloud is much more powerful and reliable than personal
computing devices, they are still facing the broad range of both internal and external threats for data integrity

[3].

In data storage systems [4], users can store their data on external proxy servers to reduce maintenance cost and
enhance access and availability. To defend the confidentiality of the outsourced files, the proprietor encrypts
them previous to outsourcing them to an untrusted proxy server. The proxy server can perform some functions
on the ciphertexts, such that an authorized user can access the desired sensitive files [5]. Although cloud storage
provides many appealing benefits for users, it also prompts a number of security issues towards the outsourced
data [6].The data stored on the cloud is easily be corrupted, modified or deleted due to hardware failure thus
protecting the correctness and integrity of the data in the cloud is highly essential.

II. RELATED WORK

The bucketing approach [3, 5, 6] is dividing the plaintext domain into many partitions (buckets). The encrypted
database withinside the bucketing technique is augmented with extra information (the index of attributes),
thereby permitting question processing to a point on the server without endangering facts privacy. In the
bucketing approach encrypted database contains etuples and equivalent bucket-ids (where many plaintext values
are indexed to same bucket-id. In this scheme, query execution over the encrypted database is primarily based at
the index of attributes. The end result of this query is a superset of statistics containing fake high-quality tuples.
These fake hits ought to be eliminated in a publish filtering system after etuples revert via way of means of the
queries are decrypted. Filtering can be complex, because only the bucket-id is used in a join operation,
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especially when random mapping is used to assign bucket-ids rather than order preserving mapping. Because of
the row level encryption, the projection operation is not implemented over the encrypted database, in bucketing.

2.1 AES (Rijndael):

The Advanced Encryption Standard (AES) [4] was published by NIST (National Institute of Standards and
Technology) in 2001. AES is a block symmetric cipher that is intended to replace DES as the approved standard
for a wide range of applications. The AES cipher and other candidates forms the latest generation of block
ciphers, and now we see a significant increase in the block size - from the old standard of 64-bits up to 128-bits;
and keys size of 128, 192, and 256-bits. NIST selected Rijndael as the proposed AES algorithm. The Evaluation
Criteria for selecting AES in the first round are (private key symmetric block cipher, 128-bit data, 128/192/256-
bit keys, stronger & faster than Triple-DES, active life of 20-30 years (for long term secrecy).

The final criteria for evaluation were general security, ease of software & hardware implementation,
implementation attacks, and flexibility (in encrypt/decrypt, keying, and other factors). After testing and
evaluation, NIST announced for selection Rijndael as AES. Rijndael algorithm is flexible in supporting any
combination of data and key size of 128,192, and 256 bits. However, AES simply allow 128bit data length that
can be divided into four basic operation blocks. These blocks operate on array of bytes and organized as a 4x4
matrix that is called the state. For full encryption, the data is passed through number rounds (10 (key size 128
bits), 12 (key size 192 bits), 14 (key size 256 bits)).

II1I. PROPOSED METHODOLOGY
REA is a symmetric stream cipher that can be effectively used for encryption and safeguarding of data. It takes
a variable-length key, making it ideal for securing data.

Our improved REA encryption algorithm is the modified version of existing REA algorithm. Modification is
done by considering the two main parameters like file size and number of iteration that the user wants for
encrypting the file. In the existing REA the intruder may attempt to recognize the key by brute force attack or
can even guess the key, this hampers the security. Thus, we proposed an improved REA, which provides more
security due to the iterative approach used. The main advantage of implementing this iterative approach is that
the intruder is not able to recognize the key as well as the no. of iterations used by the user to keep the data
secure. The combination of key and no. of iteration makes our approach more secure. Even though the intruder
attempts to recognize the key and no. of iteration that is not fruitful as it may take him years together to find the
exact combination. In proposed methodology, encipherment and decipherment consists of the same operations,
only the two operations are different:

1) Added the keys to the text in the encipherment and removed the keys from the text in the decipherment.

2) Executed divide operation on the text by 4 in the encipherment and executed multiple operation on the text
by 4 in the decipherment. Divide operation by 4 is executed on the text to narrow the range domain of the
ASCII code table at converting the text.

The details and working of the proposed improved REA with some modifications are given in fig 3.1 and 3.2.
Fig 3.1 describes the steps for encryption whereas fig 3.2 shows the steps for improved REA decryption.

Text
1" Character

Fig 3.1 Steps for Improved REA Encryption Algorithm
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Fig 3.2: Steps for Improved REA Decryption Algorithm

IV. Implementation

Implementation is the stage of the project when the theoretical design is turned out into a working system. Thus,
it can be considered to be the most critical stage in achieving a successful new system and in giving the user,
confidence that the new system will work and be effective. The implementation stage involves careful planning,
investigation of the existing system and its constraints on implementation, designing of methods to achieve
changeover and evaluation of changeover methods.

Fig4.1 and 4.2 Shows the snapshot for read and encrypt the file. In this form, there are lots of fields like read the
file, enter the key, enter the normal text and encrypt the file. User can upload the file in the encrypted form by
providing all the information regarding the file whatever he/she wants to encrypt.

Snapshots to Read and Encrypt the file

Gy A Tt g e s o han st s, s b srtone

REA Algorithm

Fig 4.1: Read the File using REA
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Fig 4.2: Encryption of file using REA
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Fig 4.1 and 4.2 shows the Reading and Encrypting the file by using REA. After clicking on encrypt file button
user can encrypt the file that he/she want to encrypt.
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Fig4.3:Snapshot to convert ASCII to Binary

Decrypt the Text

A

Fig 4 4: snapshot to decrypt the encrypted f11e

V. RESULT ANALYSIS

Experiment is performed to verify the effectiveness of proposed system.Testing of Proposed system is
performed on laptop IV 2.0 GHz Intel processor with 1 MB cache memory,]1 GB of memory, and one Disk
drive 120 GB. The Operating System which was used is Microsoft Windows 7 professional. ASP.NETis used
as programming language, software use is VMware. The values are noted down. Later comparison is done
between the numbers of iterations given by user and file size in bytes.

M M ol af
iterations

| File Sizel:h'.'he_sl

- l?;l11_

Fig 5.1: Comparison between No. of iterations and file size (in bytes)

Mo. of terations
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The results for the comparison are shown in Table: 5.1.The results show the superiority of REA algorithm over
DES and AES algorithms in terms of the encryption time.

VI. CONCLUSION

Important data in the cloud is stored, which need to be protected from attack as the use of cloud is increasing
exponentially in the world. With increase in the use of cloud to store sensitive data, data is stored in encrypted
form so the cryptographic support is an important mechanism of securing them. Encrypting sensitive data in the
database becomes more and more crucial for protecting from being misused by intruders who bypass
conventional access control mechanism and have direct access to the database. People, however, must trade-off
performance to ensure the security because the operation of encryption and decryption greatly degrade the
performance. For query types that requires extra query processing over encrypted database, the cost differentials
of query processing between non-encrypted and encrypted database increase linearly in the size of relations. To
solve such a problem REA can implement over encrypted database. Our improved REA encryption algorithm is
built on the REA which is more efficient and robust for providing security to the data storage in the cloud.
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ABSTRACT

Data mining, also known as knowledge discovery in data (KDD), is the process of uncovering patterns and
other valuable information from large data sets. Data mining has improved organizational decision-making
through insightful data analyses. Data mining (DM) is a most popular knowledge acquisition method for
knowledge discovery. Classification is one of the data mining technique that maps the data into the predefined
class and groups. The field of Data Mining is concerned with finding new patterns in large amounts of data.
Widely used in Business, medical, marketing, telecommunications, and stock, health care and so on. This paper
presents the various classification techniques including decision tree, Support vector Machine, Nearest
Neighbor etc. This study provides a comparative Analysis of various classification algorithms.

Keywords: Data Mining, Data Classification, Decision Tree, Bayesian network, Nearest Neighbour, Support
Vector Machine (SVM).

I. INTRODUCTION

Data mining is used to extract the required data from large database. Data mining in the database is a new
interdisciplinary field of computer science. It is the process of performing automated extraction and generating
the predictive information from large database. It is actually the process of finding the hidden information
patterns from the repositories. The data mining process used a variety of analysis tool to determine the
relationship between data in large database. Data mining consists of the various technical approaches including
machine learning, statistic, and database system. The goal of the data mining process is to extract information
from large database and transform into a human understandable format. The DM and knowledge discovery are
essential components due to its decision-making strategy. In data mining, classification, regression and
clustering are three approaches in which instances are grouped into identified classes. Classification is a popular
task in data mining especially in knowledge discovery and future plan, it provides the intelligent decision
making, classification is not only used to study and examine the existing sample data but also predicts the future
behavior to that sample data. The classification includes two phases, first is learning process phase in which the
training data is analyzed, then the rules and patterns are created. The second phase tests the data and archives
the accuracy of classification patterns. Clustering approach is based on unsupervised learning because there are
no predefined classes. In this approach data may be grouped together as a cluster. Regression is used to map
data item into a really valuable prediction variable. In Classification technique various algorithms such as
decision tree, nearest neighbor, genetic algorithm support vector machine (SVM) etc. In this paper, we examine
the various classification algorithms and compare them. In the rest of this paper, we first give Decision Tree
Concepts in Section II, Bayesian Network in Section III, K-Nearest Neighbor in section IV, Support Vector
Machine in Section V. Introduce some related work in section VL.

I1. DECISION TREE

The Decision tree is one of the classification techniques in which classification is done by the splitting criteria.
The decision tree is a flow chart like a tree structure that classifies instances by sorting them based on the
attribute (feature) values. Each and every node in a decision tree represents an attribute in an instance to be
classified. All branches represent an outcome of the test, each leaf node holds the class label. The instance is
classified based on their feature value.

There are numerous methods for finding the feature that best divide the training data such as information gain,
gain ratio, Gini index etc. The most common way to build decision trees by using top down greedy method
partitioning, starting with the training set and recursively finding a split feature that maximizes some local
criterion. Decision tree generates the rule for the classification of the data set. The three basic algorithms are
widely used that are ID3, C4.5, CART.

A. ID3

ID3 stands for Iterative Dichotomiser 3 and is named such because the algorithm iteratively (repeatedly)
dichotomizes (divides) features into two or more groups at each step. It is an iterative Dichotomer . It is an older
decision tree algorithm introduced by Quinlan Ross in 1986, ID3 uses a top-down greedy approach to build a
decision tree. In simple words, the top-down approach means that we start building the tree from the top and
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the greedy approach means that at each iteration we select the best feature at the present moment to create a
node.

Entropy (s): - Z [P (I) log (2) P ()]

Where — P (I) refers to proportion of S belong to Class I, S are all the records (instance), C refer as Class, X is
over C i.e. Summation of all the classifier.

Information Gain(S, A)
=  Entropy(S)
- Z((S v/IS]) Entropy(S v))

Where A is feature for which gain will be calculated, V is all the Possible of the feature, S v is the no of element
for each V.

B. C4.5

The C4.5 is the decision tree algorithm generated Quinlan [15].1t is an extension of ID3 algorithm. The C4.5
can be Refer as the statistic Classifier. This algorithm uses gain radio for feature selection and to construct the
decision tree. It handles both continuous and discrete features.C4.5 algorithm is widely used because of its
quick classification and high precision.

The gain radio “Normalized” the information gain as follows (Quinlan 1993).

information Gain (5, A)
Entropy (5, A)

Gain Radio (A.5) =

C. CART

It is stand for Classification Regression Tree. Classification trees are used to predict categorical data, such as
whether an email is spam or not, while regression trees are used to predict numerical data, such as the price of a
stock. Classification and regression trees are powerful tools for analysing data. Regression trees and
classification trees are two different types of tree models used in machine learning. The term 'classification and
regression tree' (CART) is often used to refer to either type - but they both use the same algorithm, a decision
tree-like structure diagram. A regression tree uses data from a set to predict an outcome or target value. It starts
with a single root node which breaks down into smaller nodes until it reaches its maximum depth.

Table I: Comparison of Decision Tree Algorithm

Algorithms ID3 C4.5 CART
Measure Entropy info Entropy info Gini diversity
gain gain index
Procedure | Top-down decision  tree | Top-down  decision tree | Constructs binary
construction construction Decision tree
Advantages | 1.Easy to understand. 1. It handles training data | 1. CART doesn’t
2) In final decision whole | with missing feature values. Require Variables to be
training example is taken. 2. It handles both continuous | Selected advance.
and discrete features 2. It easily
Handles outliers.

III. BAYESIAN NETWORK

A Bayesian Network (BN) is a graphical model for relationships among a set of various variable features. This
graphical model structure S is a directed acyclic graph (DAG) and all the nodes in S are in one-to-one
correspondence with the features of a data set. The arcs represent influences among the features while the lack
of possible arcs in S encodes conditional independence.
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Fig.1: Example of a directed acyclic graph
Bayesian classifier has exhibited high accuracy and speed when applied to large databases.

Bayesian networks are used for modelling knowledge Bioinformatics, engineering, medicine, Bio- monitoring,
Semantic search image processing. The Naive Bayes Classifier is based on Bayes Theorem.

Theorem is P (H|X) = P (X|H) P (H) P (X)

H- Some hypothesis, such that data tuples X belongs to specified class C
X — Some evidence, describe by measure on a set of attributes

P (H|X) — posterior probability that the hypothesis

H holds given the avid

X P (H) — prior probability of H, independent of X

P (X|H) — posterior probability that of X conditioned on H.

IV. K-NEARESTNEIGHBOUR

The K-Nearest Neighbor (NN) is the simplest method of machine learning. In which object classifies based on
the closest training example in the feature space. Its role implicitly computes the decision boundary and it is
also possible to compute the decision explicitly. So the computational complexity of NN is the function of the
boundary complexity. The neighbors are selected from a set of objects for which the correct classification is
known. No explicit training step is required this can be thought of as the training set to the algorithm. The k-NN
algorithm is sensitive to the local structure of the data set. This is the special case when k = 1 is called the
nearest neighbor algorithm. The best choice of k depends upon the data set; higher values of k diminish the
effect of noise on the classification but make boundaries between classes less distinct. The various heuristic
techniques are used to select the good K. KNN has some strong consistency results. As the infinity approaches
to data, the algorithm is guaranteed to yield an error rate less than the Bayes error rate. If the value of k is small
then noisy samples may win the majority votes, which results in misclassification error. That can be solved with
larger value of k.

A. Advantages
1. Easy to understand and implement classification technique.

B. Disadvantages
1. Computational costs are expensive, when sample is large.

2. The local structure of the data is very sensitive and require large storage

V. SUPPORT VECTOR MACHINE

The support vector machine [SVM] is a training algorithm. It trains the classifier to predict the class of the new
sample. SVM is based on the concept of decision planes that defined decision boundary and point that form the
decision boundary between the classes called support vector treat as parameter. SVM is based on the machine
learning algorithm invented by vapnik in 1960°s. It is also based on the structure risk minimization principle to
prevent over fitting.
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There are 2 key implementations of SVM technique that are mathematical programming and kernel function. It
finds an Optimal separates hyper plane between data point of different classes in a high dimensional space.
Let’s assume two classes for classification. The classes being P and N for Yn= 1,-1, and by which we can
extend to K class classification by using K two class classifiers. Support vector classifier (SVC) searching hyper
plane. But SVC is outlined so kernel functions are introduced in order to non-line on decision surface.

VI. RELATED WORK

Imas Sukaesih Sitanggang et al [1] Propose a new spatial decision tree algorithm which is based on the ID3
algorithm for discrete features represented in polygons, points and lines. The proposed algorithm employs the
spatial information gain for choosing a best splitting layer from a set of explanatory layers. They Used spatial
datasets that are composed by a set of layer.

The proposed algorithm divides the layer into two groups: explanatory and one reference layer and spatial
Relationship are applied for construction tuples. Each of the layer has own attribute. In this approach two layers
are associated and produce a new layer of spatial relationship. Author shows that this proposed algorithm is
74.72% in real spatial data set.

Khatwani, S. et al [2] proposed Id3 algorithm to create multiple decision tree each of predicts the performance
based on the feature. They use the genetic algorithm for fitness function and apply on the 1d3 tree to improve on
id3 performance.

Nishant Mathur et al [3] precede an ID3 tree based on the Havrda and Charvat Entropy. They analyze that
traditional ID 3 algorithm is based on Shannon entropy and proposed entropy and show that traditional id3
contain large no of leaf node.

Sathyadevi, G. et al. [4] propose CART derived model along with the extended definition to identify
Diagnosing hepatitis disease provided an efficient classification accuracy based model.

Biao Qin et al [5] proposed novel Bayesian classification technique that is based on the uncertain data. They
take 20 data sets from UCI repository and apply uncertain Bayesian classification and prediction technique.
Their Implementation proposed algorithm in Weka and show that the result of the proposed approach is better
than the Bayesian Classification.

David Tania [6] presents absolute taxonomy of Nearest Neighbor Queries in spatial databases, the taxonomy
comprises four perspectives: space, the result, query-point, and relationship.

Xiubo Geng et al [7] proposed a machine learning K nearest neighbor method for query dependent ranking.
They first consider the online method and next consider two offline methods which create a ranking model to
enhance the efficiency of ranking in advance and approximation are accurate in terms of difference in loss of
prediction .

A. Moosavian et at [8] proposed a technique that produces the fault detection of engine journal bearing.

The proposed technique is based on the feature selection and machine learning technique. They use SVM and
KNN algorithm for classifying the journal bearing fault condition in the system. They show that the proposed
algorithm has possibilities and abilities in the fault diagnosis.

Xuemei Zhang et al [9] propose a structure Risk minimization technique in SVM for minimizing the
misclassification; they employ a risk decision rule of empirical risk Minimization (ERM) for a non-separable
sample in MATLAB. Shows computational result is better than the SVM.

VIL. CONCLUSION

This paper specifies various classification techniques used in many fields, such as Decision Tree, Bayesian
network, Nearest Neighbour, Support Vector Machine (SVM). Generally Decision trees and Support vector
machines have different operational profiles, where one is very accurate the other is not and vice versa. On the
other hand, decision trees and rule classifiers have a similar operational profile. Various algorithms will be
combined for classifying the data set. This paper provides compressive overview of various classification
techniques used in different fields of data mining. In any field one classification technique is more useful than
another. This paper presents various classification techniques. One of the above techniques can be selected
based on the required application conditions.
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ABSTRACT

The real-time monitoring and unveiling of cyber threats using a Security Information and Event Management
(SIEM) framework is a vital component of modern cybersecurity. SIEM systems play a pivotal role in
safeguarding organizations by collecting, aggregating, and analyzing data from various sources in real-time.
Through sophisticated event correlation algorithms, they identify and alert security teams to potential security
incidents. SIEM solutions help organizations proactively detect threats by correlating events and anomalies
across networks, servers, and endpoints. This allows for immediate response and mitigation efforts. They
incorporate predefined rules, heuristics, and threat intelligence to enhance threat detection accuracy. By
providing detailed information and historical data, SIEM systems assist security analysts in Investigating and
understanding the nature and scope of incidents. This proactive approach aids in the prevention of data
breaches and cyber attacks. Furthermore, SIEM frameworks facilitate incident response by enabling
organizations to orchestrate effective, organized actions in response to confirmed security breaches. These
frameworks also support compliance efforts by generating reports that assist in demonstrating adherence to
regulatory requirements.

Keywords: SIEM, SIM, SEM, Log Management, Cyber Threats.

I. INTRODUCTION

Security information and event management (SIEM) is a field within the field of computer security, where
software products and services combine security information management (SIM) and security event
management (SEM). SEM analyzes logs and events data and helps in providing threat monitoring, incident
response, and event correlation. SIM, on the other hand, reports, collects, and analyzes log data. SIEM is a
software solution that helps monitor, detect, and alert security events. It presents a centralized view of the IT
infrastructure of a company. It also helps cyber security professionals to gain insights into the ongoing activities
in their IT environments. Depending on the in-built organizational rules, SIEM not only detects an incident but
resolves it for better compliance. The process becomes automatic creating alerts for potential intrusions [2].

Figure 1: SIEM Framework

SIEM software works by collecting log and event data produced from applications, devices, networks,
infrastructure, and systems to draw analysis and provide a holistic view of an organization’s information
technology (IT). SIEM solutions can reside either in on premises or cloud environments. Analyzing all of the
data in real-time, SIEM solutions use rules and statistical correlations to drive actional insight during forensic
investigations. SIEM technology examines all data, sorting threat activity according to its risk level to help
security teams identify malicious actors and mitigate cyberattacks quickly. This cyber security solution detects
abnormalities across all network applications, from multiple vendors of hardware and software. It also allows
businesses to monitor their virtual environments and software-as-a-service (SaaS) solutions using one security
tool. By covering all of these attack surfaces and endpoints, SIEM allows businesses to stay ahead of both
external and internal security threats, and to respond quicker to security incidents through automation and
intelligent alerts. Effective forensic and reporting capabilities make SIEM the perfect solution for compliance
obligations.
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Several companies have developed SIEM software products in order to detect network attacks and anomalies in
an IT system infrastructure. Among them, we can find classical IT companies like HP, IBM, Intel, McAfee and
others with more visionary options and promising tools to be taken into consideration in a SIEM context (e.g.,
Splunk, LogRhythm, QRadar) [3]. initially companies invested a major chunk of their resources on intrusion
detection and prevention system that were useful in identifying external security threats.

However, as these systems relied on engines that are signature based, there were high chances of false-positives.
This gave rise to first generation SIEM that aimed at reducing signal to noise ratio, thus helped in capturing the
most significant security threat. Any event that was in violation of security policy was detected using rule-based
correlation method. By tradition, SIEM has exacted quite a lot of monetary and time investment but it has also
done away with the issue of false alerts thereby efficiently carrying out the security task. The system was
running all well till new and complex threats emerged. The large amount of data generated throughout the IT
thread, like various applications, routers, switches, OS, firewalls, IDS or IPS is a little too much for SIEM to
handle. Hence, with the objective of monitoring the activities of user instead of managing external threat, a
separate log management system came out.

I1. HISTORY

SIEM, Security Information and Event Management, was introduced in early 21st century to assist
organizations detect probable data breach or cyber-attack as early as possible [1]. The term and the initialism
SIEM were coined by Mark Nicolett and Amrit Williams of Gartner in 2005. The concept of log management
and analysis began in the early 1990s with the advent of firewalls and intrusion detection systems. This was
primarily focused on collecting logs for compliance and troubleshooting purposes. The term SIEM emerged in
the early 2000s with the integration of Security Information Management (SIM) and Security Event
Management (SEM). These systems provided centralized logging, correlation, and reporting of security events.
In 2010s the second generation of SIEM platforms expanded capabilities to include features like advanced
analytics, user behaviour analytics (UBA), and threat intelligence integration.In recent years, SIEM frameworks
have increasingly embraced Security Orchestration, Automation, and Response (SOAR) capabilities. This
integration allows for automated incident response, reducing the burden on security teams and accelerating
threat containment. Today, SIEM remains a cornerstone of enterprise cyber security, providing a centralized
platform for monitoring, detection, and response to security incidents.

II1I. HOW SIEM EVOLVED

Initially companies invested a major chunk of their resources on intrusion detection and prevention system that
were useful in identifying external security threats. However, as these systems relied on engines that are
signature based, there were high chances of false-positives. This gave rise to first generation SIEM that aimed at
reducing signal-to-noise ratio, thus helped in capturing the most significant security threat. Any event that was
in violation of security policy was detected using rule-based correlation method. By tradition, SIEM has exacted
quite a lot of monetary and time investment but it has also done away with the issue of false alerts thereby
efficiently carrying out the security task. The system was running all well till new and complex threats emerged.
Keeping them in view, newer regulations like “Sarbanes-Oxley Act” and “Payment Card Industry Data Security
Standard” were rolled out that imposed much stringent IT controls and data security norms [5]. To comply with
these norms, organisations were required to go deep with their log events. The data needed to be collected,
analysed, reported and archived for thorough monitoring of activities occurring in the entire IT infrastructure.
This was directed at not only external protection but to generate regular reports about user activity and create
forensic reports for any particular incident. Although collection of log events is an integral part of SIEM, they
process only a small set of data that is related to security breach. The large amount of data generated throughout
the IT thread, like various applications, routers, switches, OS, firewalls, IDS or IPS is a little too much for
SIEM to handle. Hence, with the objective of monitoring the activities of user instead of managing external
threat, a separate log management system came about. The log management architecture helped handle
excessive volumes of data that flowed through large enterprises. SIEM and log management complement each
other to gain the common objective of achieving organisational requirements. While log management have tools
that can gather a large set of data to report and archive, SIEM tools run correlation on a subset of data to
identify the most significant security incident. An organisation’s effective IT weaponry includes both log
management and SIEM solution. SIEM run correlation on log data that has been sorted and then forwarded by
the log management tools that take on the part of a large data warehouse. Thus, business enterprises get a good
return on their investment through an effectual and efficient security management [1].
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Figure 2: SIEM Architecture

IV. HOW SIEM WORKS

Though there are specific differences in different SIEMs provided by vendors, the general framework is same.
The basic functions of SIEM are collection followed by analysis, often called aggregation, and then retention. It
is abbreviated as CAR. As SIEM gather log data from multiple devices, the transportation from source to
destination needs to be secure and reliable to decrease chances of any false logs. There are many standard
protocols for data collection viz. “Syslog, SNMP, SFTP, IDXP and OPEC”. In case of absence of these
protocols, software (known as agent) is installed that normalise the collected data into a format that is
understandable to SIEM. In other words, log data, of varying format, is accumulated from multiple sources that
further undergo normalisation to get converted into a “proprietary format”. The process is called as
consolidation. The consolidated data from all devices is correlated, thus bringing individual parts of the threat
together to generate a complete picture [1].

1

Collect data
from sources

4. 2
Identify i
breaches and SIEM Aggregate
investigate data

alerts

3

.
Discover and
detect threats

Figure 3: SIEM Process Flow

There are number tools are present that uses the SIEM solution for collecting threads, detecting threads and for
generating alert.

1. Splunk

A popular SIEM tool that offers real-time monitoring, log management, and advanced analytics. Splunk is a
software platform used for searching, = monitoring, and analyzing machine generated big data. It collects and
indexes data from various sources, such as applications, devices, servers, and logs. Splunk provides real-time
insights, visualizations, and reports to help businesses make informed decisions and gain operational
intelligence [4].
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2. LogRhythm

LogRhythm is a Security Information and Event Management  (SIEM) tool ~ that  helps  organizations
collect, monitor, and analyze security event logs from various sources. It centralizes log data, performs real-time
threat detection, and provides advanced analytics to identify potential security incidents. LogRhythm assists in
detecting and responding to cyber threats, facilitating compliance with security regulations, and improving
overall security posture [4].

3.1IBM Q Radar

IBM QRadar is a Security Information and Event Management (SIEM) tool designed to help organizations
detect, analyze, and respond to security incidents. It collects and consolidates log data from various sources,
including network devices, servers, applications, and security appliances. QRadar applies advanced analytics
and correlation techniques to identify potential threats and provides real-time alerts. It also offers features such
as threat intelligence integration, incident response capabilities, and compliance reporting to enhance an
organization’s security operations [4].

4. McAfee Enterprise Security Manager (ESM)

McAfee Enterprise Security Manager (ESM) is a Security Information and Event Management (SIEM) tool
developed by McAfee. It is designed to provide comprehensive visibility into an organization’s security posture
by collecting, analyzing, and correlating security event logs. ESM centralizes log data from various sources,
including network devices, servers, and applications, enabling real-time threat detection and incident response.
It offers advanced analytics, customizable dashboards, and reporting capabilities to help organizations identify
and respond to security threats effectively.

V. CONCLUSION

By continuously analysing and correlating security events across an organization’s network, SIEM enables
proactive threat detection and provides actionable insights to improve overall cyber security posture. This
framework enhances incident response capabilities, aids in compliance with regulatory requirements, and helps
organizations stay one step ahead in the ever-evolving landscape of cyber threats. Its multifaceted capabilities
equip organizations with the tools needed to not only react to incidents but also proactively defend against
emerging risks. SIEM frameworks play a pivotal role in threat intelligence integration, allowing organizations
to stay abreast of the latest cyber threats and vulnerabilities. As technology continues to advance, SIEM will
remain a cornerstone in the defense against cyber threats, providing a centralized, intelligent, and adaptive
solution for safeguarding digital assets.
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ABSTRACT

Our Cloud-native application development is a forward-looking strategy that capitalizes on the capabilities of
cloud computing to revolutionize the software development landscape. This approach entails the meticulous
design and construction of software applications that are meticulously tailored to leverage the distinct
advantages offered by cloud environments. Cloudnative application development is a modern strategy that
leverages cloud computing to transform software creation. This approach involves creating software that takes
full advantage of cloud benefits. Key principles include microservices (breaking appsintoindependent parts),
containerization (ensuring consistent performance), orchestration (automating deployment), and serverless
computing (focusing solelyon code). These principles result in scalable, resilient, and flexible apps. This method
promotes fast development through continuous integration and smart deployment. Cloud platforms help apps
adapt to workloads, enhancing efficiency and adaptability. Ultimately, cloud-native development aligns
technology with the digital era’s needs, creating innovative and dynamic applications

Keywords: Cloud-Nativet, Microservices, Containerization, Serverless Computing, Continuous Delivery,
Architecture, Best Practices, Scalability, Resilience

I. INTRODUCTION

Cloud-native is an approach in software development that utilizes cloud computing to build and run scalable
applications in modern, dynamic environments such as public, private, and hybrid clouds. Cloud computing has
become the norm, and it is now necessary that software-based applications are developed to run on cloud
infrastructure that could be hosted on-premises or in an operator’s owned data center, public cloud or hybrid
cloud. In addition, service providers can take advantage of the capabilities offered by the cloud infrastructure to
deliver service in an efficient, seamless and resilient way. Cloud-native is not just about the technology change
but also a mindset and culture change in the way software is developed, deployed and maintained. Whereas the
waterfall model was a norm before, the cloud-native model now truly enables agile development Virtualization
has evolved over time. Especially in telecom networks, network functions were running on purpose-built,
hardware-based functions. But in order to reduce CAPEX and OPEX, Operators then evolved the network
functions to NFV with VM-based infrastructure. Virtualization helped in reducing overall TCO and increasing
operator profitability, but still there were certain challenges with NFV. Now they have evolved to CNFs with
cloud-native applications, which are gaining prominence given the associated benefits such as increased agility,
improved innovation and shortened time to market for new features and services.

Cloud-native virtualization has been in use by several big technology companies like Google, Netflix and
others. Some of these tech giants have been key contributors to the open source community in terms of seeding
the code for some of the very popular cloud-native open source tool. Cloud-native applications often operate at
global scale. While an ordinary website can be accessed anywhere that the Internet is unblocked, true global
scale implies much more. It implies that the application's data and services are replicated in local data centers so
that interaction latencies are minimized. It implies that the consistency models used are robust enough to give
the user confidence in the integrity of the application.

II. LITERATURE REVIEW
1. Towards Latency Sensitive Cloud Native Applications

N. L. Pelle, J. Czentye, J. Doka and B. Sonkoly; 2019;

Cloud-native programming and serverless architectures offer an innovative approach to software
development and operation, introducing the potential for unprecedented features while significantly
reducing the workload on developers and operators. However, the application of these concepts faces
challenges when dealing with latency-sensitive applications like distributed Internet of Things (IoT)
services, which may not seamlessly align with contemporary platforms. This paper explores the adaptation
of cloud-native methodologies and associated operational techniques to address latency issues in IoT
applications operating on public serverless platforms. The argument presented emphasizes that merely
augmenting cloud resources at the edge is insufficient, advocating for additional mechanisms and
operational layers to achieve the desired quality level. The paper's primary contributions are threefold.
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Firstly, it introduces a novel system built atop a public serverless edge cloud platform capable of
dynamically optimizing and deploying microservice-based software layouts based on real-time
performance measurements. This involves the incorporation of two control loops and corresponding
mechanisms responsible for online reoptimization at different timescales, addressing both steady-state
operation and fast latency control by directly reconfiguring serverless runtime environments. Secondly, the
paper applies these concepts to Amazon's widely used public cloud platform, AWS, and its IoT edge
extension, Greengrass. Lastly, the authors characterize the main operation phases and evaluate the overall
system performance, delving into the performance characteristics of the proposed control loops and
exploring various implementation options..

2. Cloud-Native Applications Gannon Dennis, Barga Roger, Sundaresan Neel; 2017;

In this article, an exploration is undertaken to delineate the essential characteristics inherent in valuable
cloud applications. These fundamental properties encompass dynamic adaptability, exceptional resilience
to internal failures, consistent upgradeability, and robust support and security measures. To effectively
construct applications that align with these imperative requirements, the article delves into the description
of two key components integral to the cloud-native architecture: microservice engineering and serverless
computing infrastructureMicroservice architecture is elucidated as a crucial framework that enables the
development of cloud applications with dynamic adaptability. This architectural paradigm involves
breaking down complex applications into smaller, independent, and modular services, facilitating greater
flexibility and scalability in response to varying workloads and demands.

Furthermore, the article underscores the significance of serverless computing infrastructure in achieving
the specified attributes of valuable cloud applications. Serverless computing is expounded as a paradigm
where the management of infrastructure, such as servers, is abstracted away from the developers. This
abstraction allows for enhanced adaptability, efficient resource utilization, and the ability to scale
applications seamlessly based on demand. By delving into the intricacies of microservice architecture and
serverless computing, the article aims to provide insights into how these foundational elements contribute
to the development of cloud-native applications that embody dynamic adaptability, resilience,
upgradeability, and robust security and support mechanisms

3. Introduced the ClouNS framework, a Cloud-Native Application Reference Model designed for
Enterprise Architects- A REVIEW N. Kratzke and R. Peinl; 2016

Cloud-Native Application Reference Model for Enterprise Architects," N. Kratzke and R. Peinl delve into
critical considerations surrounding cloud-native applications. Specifically, they highlight the significant
concern of vendor lock-in, emphasizing that designers and architects need to be cognizant of the potential
risks associated with relying on specific cloud service providers. The paper conducts a thorough
examination of cloud-native application design principles, evaluates the landscape of open cloud service
providers, and scrutinizes prevailing industry cloud standards.

The findings of the study reveal a consistent pattern across various categories of cloud services, indicating
a tendency to foster situations of vendor lock-in. This phenomenon is identified as particularly precarious
for large-scale business structures, urging a thoughtful and strategic approach to mitigate potential risks. In
response to these challenges, the authors introduce a comprehensive reference model for cloud-native
applications.

This reference model, as proposed by Kratzke and Peinl, adopts a strategic stance by relying on a
restrained subset of highly normalized Infrastructure as a Service (IaaS) offerings. By doing so, the model
aims to provide a safeguard against the pitfalls of vendor lock-in, offering enterprise architects a pragmatic
approach to navigate the complexities of cloud-native application development without being excessively
tied to a specific cloud service provider. The emphasis on a well-defined subset of standardized IaaS
services underscores a commitment to minimizing dependencies that could pose threats to the long-term
adaptability and scalability of cloud-native applications within the rapidly evolving cloud ecosystem.

III. PROPOSED APPROACH AND METHODOLOGY
1. Define Objectives

2. Choose the Right Cloud Platform
3. Embrace Microservices Architecture:
4

Containerization
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Container Orchestration (Kubernetes)
Continuous Integration and Continuous Deployment (CI/CD)
Infrastructure as Code (IaC)

Serverless Computin:

A S R

Monitoring and Logging

10. Security and Compliance

11. Auto-Scaling and Load Balancing
12. Disaster Recovery and Redundancy
13. Cost Optimization

14. Testing

15. Documentation

16. Collaboration and DevOps Culture
17. Training and Skill Development

This detailed methodology and design process, you can create cloud-native applications that are well-
architected, scalable, secure, and cost-effective, while also being responsive to changing business needs.
Remember that the specific tools and technologies you use may vary depending on your chosen cloud
provider and application requirements

1. Define Your Objectives:
Begin by conducting a thorough analysis of the business requirements and goals for your application.
Understand what problems it aims to solve, what user needs it addresses, and the expected outcomes

2. Choose the Right Cloud Platform:
Select a cloud provider based on factors like cost, geographic presence, services offered, and compliance

requirements. Popular choices include Amazon Web Services (AWS), Microsoft Azure, and Google Cloud
Platform (GCP)

3. Embrace Microservices Architecture:
In a microservices architecture, you break your application into small, independent services that can be
developed, deployed, and scaled independently. Each service has a specific, well-defined function

4. Containerization:
Containerization, often using Docker, packages your application and its dependencies into isolated
containers. This approach ensures that the application runs consistently across different environments

5. Container Orchestration:
Kubernetes is a popular container orchestration platform that automates container deployment, scaling, and
management. It provides features like load balancing, service discovery, and rolling updates.

6. Decentralized Data Management:
Store data in distributed databases, such as Amazon DynamoDB or Azure Cosmos DB, to ensure
scalability and fault tolerance. Utilize managed database services to reduce operational overhead.

7. Continuous Integration and Continuous Deployment (CI/CD):
Implement CI/CD pipelines using tools like Jenkins, Travis CI, or GitLab CI/CD. These pipelines
automate code testing, integration, and deployment to ensure rapid and reliable releases.

8. Infrastructure as Code (IaC):
Infrastructure as Code allows you to define your cloud infrastructure using code, enabling version control
and reproducibility. Tools like Terraform and AWS CloudFormation facilitate [aC

9. Serverless Computing:
Serverless platforms, such as AWS Lambda or Azure Functions, enable you to run code in response to
events without provisioning or managing servers. Use them for event-driven tasks and microservices.

102




International Journal of Advance and Innovative Research ISSN 2394 - 7780
Volume 11, Issue 1 (V): January - March, 2024

10. Implement API Gateways: -
API gateways like AWS API Gateway or Azure API Management simplify the management, security, and
monitoring of APIs, which are critical for communication between microservices.

11. Monitoring and Logging: -
Implement robust monitoring and logging using tools like Prometheus, Grafana, the ELK Stack
(Elasticsearch, Logstash, Kibana), or cloud-native solutions like AWS CloudWatch and Azure Monitor

12. Security and Compliance: -

Incorporate security practices such as identity and access management (IAM), encryption, and compliance
controls early in the development process Implement security policies and regularly perform vulnerability
assessments

13. Auto-Scaling and Load Balancing: -
Configure auto-scaling rules to automatically adjust the number of resources based on traffic and demand.
Use load balancers to distribute traffic evenly among instances for high availability.

14. Disaster Recovery and Redundancy: -
Plan for disaster recovery with data backups, geo-replication, and failover mechanisms. Redundancy and
multi-region deployment strategies ensure application availability in case of failures.

15. Cost Optimization: -
Continuously monitor resource usage and apply cost optimization strategies, such as rightsizing instances,
using reserved instances, and leveraging cloud cost management tools to control expenses.

16. Testing: -
Implement a comprehensive testing strategy that includes unit testing, integration testing, load testing, and
chaos testing to ensure application resilience and reliability.

17. Documentation: -

Maintain detailed documentation that covers architecture diagrams, infrastructure configurations,
deployment procedures, and service dependencies. This documentation is crucial for troubleshooting and
onboarding new team members.

18. Collaboration and DevOps Culture: -

Foster collaboration between development and operations teams to promote a DevOps culture. Automate
repetitive tasks, improve communication, and embrace a shared responsibility for application delivery and
operations.

20. Training and SKkill Development: -
Invest in training and skill development for your team to ensure they have the knowledge and expertise
needed to effectively build, deploy, and maintain cloud-native applications
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Fig: Cloud Native Application Design

IV. OBSERVATION

Cloud-native applications exhibit notable trends, including increased affordability and accessibility,
making cloud-native solutions appealing to businesses of all sizes. Scalability is a key feature, allowing
applications to adapt seamlessly to variable workloads. DevOps practices and CI/CD pipelines streamline
development cycles and enhance collaboration. Microservices architecture emphasizes modularity, while
containerization with Docker and Kubernetes gains popularity for consistency and efficiency.
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Serverless computing emerges as a trend, focusing on event-driven architectures and cost-efficient
scalability. Security is paramount, with robust measures such as identity and access management and
encryption. Data analytics and Al integration enable data-driven decision-making, while hybrid and multi-
cloud strategies ensure resilience and flexibility. Compliance and governance are integral, and cost
optimization efforts center on monitoring and maximizing cloud resources. Container security becomes a
growing emphasis, evolving to safeguard containerized workloads.

The dynamic landscape underscores the evolving role of cloud-native applications, driven by affordability,
scalability, and integration capabilities. Security, compliance, and cost optimization remain central
concerns, emphasizing the need for robust governance. Containerization, microservices, and serverless
computing reshape application architecture, while data analytics and Al drive innovation. In the era of
hybrid and multi-cloud strategies, organizations prioritize flexibility and resilience, with a focus on
container security to address evolving threats. These observations illuminate the multifaceted nature of
cloud-native applications, shaping the future of business and technology. prediction systems, contributing
to the overall sustainability.

V. CONCLUSION

In conclusion, the landscape of cloud-native applications is marked by a dynamic and transformative
evolution, driven by a host of compelling advantages. The inherent scalability and resilience empower
businesses to adapt to ever-changing demands, ensuring optimal performance and reliability. Rapid
deployment capabilities, achieved through containerization and CI/CD practices, position organizations to
stay agile in competitive markets. Cost efficiency, stemming from resource optimization and pay-as-you-
go models, paves the way for prudent resource allocation. The elasticity of cloud-native architectures
ensures that applications flex and flow with traffic patterns, enhancing user experiences.However, it is
essential to navigate these advantages with a clear understanding of the associated challenges. The
complexity inherent in transitioning to cloud-native paradigms demands specialized expertise in
orchestrating microservices and managing distributed systems effectively. Security remains a paramount
concern, necessitating vigilant monitoring, proper configuration, and vulnerability mitigation. Vendor
lock-in, while offering convenience, can limit flexibility and should be carefully considered within an
organization's cloud strategy.In this era of digital transformation, cloud-native applications stand as the
vanguard of modern software development, offering the promise of innovation, efficiency, and
competitiveness. Success in this domain requires a balanced approach that harnesses the benefits while
mitigating the challenges. As organizations continue to embrace cloud-native architectures, they must
prioritize education, collaboration, and a commitment to robust governance to fully realize the potential of
this transformative technology paradigm. The journey to cloud-native excellence is an ongoing process,
but its rewards are boundless in an era defined by agility and resilience
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ABSTRACT

NLP in healthcare leverages language processing techniques to analyze medical data, enhancing patient care.
By automating clinical documentation, NLP saves time and improves accuracy. It enables information
extraction from unstructured medical records, facilitating research and decision-making. NLP also aids in
patient monitoring by analyzing patient-generated data, such as symptom descriptions or social media posts.
This technology assists in identifying patterns, predicting outcomes, and personalizing treatment plans.
Additionally, NLP helps in automating coding and billing processes, reducing administrative burden. It can
also support clinical trials by identifying eligible patients and extracting relevant information from medical
literature. Overall, NLP holds great potential to transform healthcare by improving efficiency, accuracy, and
patient outcomes

Keywords: Natural language processing , Information Extraction, Disease Detection, Text Parsing

[. INTRODUCTION

Natural Language Processing (NLP) is a field of artificial intelligence (AI) that focuses on the interaction
between computers and human language. It enables computers to understand, interpret, and generate human
language in a way that is both meaningful and useful. NLP has a wide range of applications, from chatbots and
virtual assistants to sentiment analysis, language translation, and text summarization. It plays a crucial role in
bridging the gap between humans and machines by enabling computers to process and respond to natural
language input, making human-computer interaction more intuitive and effective. NLP techniques involve
various linguistic and statistical methods, including machine learning algorithms, to analyze and manipulate text
data, making it a powerful tool in today's data-driven world.

Computer
Science
NLP
Al Human
Language

Figure 1: Natural Language Processing

Natural Language Processing (NLP) in healthcare harnesses the power of artificial intelligence to revolutionize
the industry. By analyzing and interpreting human language, NLP extracts valuable information from
unstructured healthcare data, improving electronic health record management, enhancing clinical decision
support, and engaging patients through voice assistants and chatbots. It aids in disease surveillance, research,
and analytics, while also reducing costs, ensuring data security, and breaking down language barriers. NLP is at
the forefront of healthcare innovation, with the potential for further transformative applications as technology
evolves.

Natural Language Processing (NLP) in healthcare refers to the use of artificial intelligence and computational
linguistics to analyze and understand human language data within the context of the healthcare industry. NLP in
healthcare involves the application of various techniques and technologies to extract, process, and interpret
textual data from diverse sources, such as electronic health records (EHRS), clinical notes, medical literature,
and patient communications. Natural Language Processing (NLP) has become a driving force in the healthcare
sector, leveraging artificial intelligence to transform the way data is processed, analyzed, and communicated. In
the realm of electronic health records (EHRs), NLP plays a crucial role in extracting structured information
from unstructured clinical notes, making these records more accessible and useful for healthcare professionals.
NLP's ability to understand and generate human language extends to clinical decision support, where it assists
in diagnosing diseases, suggesting treatment options, and identifying potential drug interactions, ultimately
enhancing patient care.
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II. LITERATURE REVIEW

Here the studies are based on to recognize emotions classification using Al methods. The studies train emotions
classification models from a lot of labelled data based on RNN, deep learning, convolutional neural network.
Linguistic interaction is most important in counselling using NLP and NLG to understand dialogues of users.
Here the multi-modal approach is used of emotion-recognition. They have collected corpuses to learn semantic
information of words and represent as vector using the word vector, synonym knowledge of lexical are
collected. [1]

In this paper a voice recognition chat-bot is developed, if the questions are not understood asked to the bot is
further processed using the third party expert-system. The web-bots are created as text-based web-friends, an
entertainer for the user. Here they focused on the improved system if the system is not only text-based but also
voice-based trained. Here the voice recognition requires a 2 part process of capturing and analysis of an input
signal. Server response recognition data retrieval and information output. The server used here is SOAP based
on black box approach. The use of expert system allows unlimited and autonomous intelligence improvements.

(2]

This chatbot aims to make a conversation between human and machine. Here the system stores the knowledge
database to identify the sentence and making a decision to answer the question. The input sentence will get the
similarity score of input sentences using bigram. The chatbot knowledge is stored in RDBMS. [3]

The chatbot implemented using pattern comparison in which the order of the sentence is recognized and saved
response pattern. Here the author describes the implementation of the chatbot Operating system, software,
programming language, and database. How results input and output is stored. Here the input is taken using text
() function and other punctuation is removed using trim () function and random () function is used to choose a
response from the database. The chatbot is used for an entertainment purpose. [4]

Here they use n-gram technique for extracting the words from the sentences. Here n-gram is used for
comparison and deduction of the input with case data using Moro phonemes and phonemes as the deciding
parameter. Probability analysis for the closest match is performed. The final expression is redirected through an
expert system. [5]

The chatbot developed here for healthcare purposes for the android application. The user sends the text message
or voice message using Google API. Here the user gets only related answer from the chatbot. SVM algorithm is
used to classify the dataset. Here the Porter algorithm is used to discard unwanted words like suffixes or
prefixes. [6]

1. METHODOLOGY

The methodology of applying Natural Language Processing (NLP) in healthcare involves a structured approach
to extracting valuable insights from the vast amount of healthcare data. It begins with data collection, where a
wide range of healthcare sources, such as electronic health records, clinical notes, and medical literature, are
gathered. Data preprocessing is then employed to clean and standardize the unstructured text, followed by text
analysis, where NLP techniques are applied to tasks like named entity recognition, sentiment analysis, and text
classification. This enables the extraction of relevant information, including patient demographics, medical
conditions, and treatment plans

Figure 2: Text Parsing

In the realm of Natural Language Processing (NLP) in healthcare, text parsing is a fundamental process that
involves the analysis and comprehension of unstructured medical text data. This critical step enables the
extraction of structured and meaningful information from diverse sources such as clinical notes, electronic
health records, medical literature, and patient records. Text parsing is employed for named entity recognition to
identify and extract entities like medical conditions, medications, and patient demographics, facilitating the
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creation of structured electronic health records. Additionally, it plays a pivotal role in medical coding and
billing, clinical decision support, research and analytics by summarizing vast medical literature, and patient
engagement through chatbots and voice assistants. Text parsing in NLP healthcare applications streamlines data
processing, ultimately improving patient care and clinical decision-making by transforming unstructured text
data into actionable insights.

The methodology for implementing Natural Language Processing (NLP) in healthcare involves a series of
crucial steps. It begins with data collection, where a wide range of healthcare sources, such as electronic health
records, clinical notes, and medical literature, are gathered. Data preprocessing follows to clean and standardize
the unstructured text, and NLP techniques are applied for tasks like named entity recognition, sentiment
analysis, and text classification. This enables the extraction of relevant information, including patient
demographics and medical conditions. NLP systems provide clinical decision support by offering
recommendations to healthcare professionals, while voice assistants and chatbots engage with patients. The
extracted insights are integrated into healthcare records, and quality assurance, compliance, and user training are
essential for accuracy, security, and usability. Continuous monitoring and feedback loops, along with scalability
and maintenance, ensure that NLP systems remain effective, contributing to improved patient care and
operational efficiency in healthcare

IV. CONCLUSION

In Conclusion Natural Language Processing (NLP) has emerged as a transformative force in the healthcare
sector. In ability to understand and process human language has revolutionized data management, clinical
decision support, patient engagement, and research in the healthcare industry. NLP empowers healthcare
professionals to extract valuable insights from unstructured data,enabling more informed decision-making and
personalized patient care. The applications of NLP in healthcare are vast, from streamlining electronic health
records to enhancing clinical workflows and enabling innovative patient interactions through voice assistants
and chatbots. As technology continues to advance, the potential for NLP to further improve healthcare services
and outcomes is boundless, promising a future where data-driven insights and language understanding are
integral to the healthcare ecosystem.
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ABSTRACT

In the dynamic landscape of urban environments, conventional navigation systems often fall short in providing
an intuitive and seamless navigation experience. This paper presents a novel Augmented Reality (AR)-based
navigation solution that addresses these limitations, particularly in complex and dynamic settings. Leveraging
real-time computer vision, sensor fusion, and spatial mapping, our system seamlessly overlays digital
navigation information onto the physical world, providing users with an immersive and intuitive guidance
experience.

Keywords: Augmented Reality, Interactive, Navigation System.

INTRODUCTION

In the labyrinthine heart of modern cities, urban navigation can be a disorienting experience, particularly for
those traversing unfamiliar streets. Augmented reality (AR) technology emerges as a beacon of hope, poised to
revolutionize the way we navigate urban spaces by seamlessly intertwining the physical world with digital
information. This paper delves into the development of an immersive AR system designed to significantly
enhance urban navigation, empowering users with a suite of intuitive featurlmmerse yourself in the cityscape
as the AR system overlays real-time navigation cues directly onto your field of view. No need to constantly refer
to a map; the path to your destination will seamlessly blend into your surroundings, guiding you effortlessly
through the urban maze.Explore the city's architectural tapestry with stunning 3D models of buildings and
landmarks. Rotate, scale, and examine these virtual representations from any angle, gaining a deeper
understanding of the urban landscape and appreciating the intricacies of its design.Enhance your urban
experience with real-time information about local businesses, restaurants, and attractions. Discover hidden
gems, make informed decisions about your route, and uncover the city's hidden treasures, all within the AR
interface.Navigate with confidence as the AR system provides context-aware information about your
surroundings. Stay informed about traffic conditions, weather updates, and points of interest, ensuring a safe
and efficient journey through the urban jungle.

This proposed AR system leverages a powerful combination of computer vision, machine learning, and spatial
mapping techniques. By harnessing the capabilities of these technologies, the system can be seamlessly
implemented on a variety of mobile devices, including smartphones, tablets, and smart glasses, ensuring
accessibility to a wide range of users, from tech savvy millennials to seasoned urban explorers.With the
implementation of this immersive AR system, urban navigation is set to undergo a transformative shift. Users
will no longer be confined to traditional maps and directions; instead, they will be guided through the city with
real-time, contextual information overlaid onto their surroundings, empowering them to explore and navigate
with newfound confidence and ease.Imagine strolling through a bustling metropolis, your AR-equipped device
seamlessly blending digital information into your surroundings. As you approach your destination, turn-by-turn
directions appear, guiding you through the labyrinthine streets. Interactive 3D models of landmarks emerge,
allowing you to explore the city's architectural gems from any angle. Context-aware information pops up,
revealing hidden cafes and local attractions, transforming your urban adventure.

With this immersive AR system, urban navigation transforms from a daunting task into an exhilarating
experience, empowering you to confidently explore the city's hidden depths and discover its true essence.

PROPOSED SYSTEM

The proposed immersive AR system for urban navigation leverages a sophisticated combination of computer
vision, machine learning, and spatial mapping techniques to provide users with an intuitive and seamless
navigation experience. The system's core components include:

I. Real-time Location Tracking and Orientation Awareness: The system employs a combination of GPS,
sensors, and computer vision algorithms to accurately track the user's location and orientation in real-time.
This ensures that the AR overlays and directions are always aligned with the user's actual position and field
of view.
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II. Pathfinding and Navigation Routing: Utilizing advanced map data and real-time traffic information, the
system dynamically calculates the most efficient and time-saving route to the user's destination. It
considers factors such as traffic conditions, road closures, and pedestrian-friendly paths to optimize the
navigation experience.

III. AR Overlays and Directional Guidance: The system seamlessly overlays real-time navigation cues onto
the user's real-world view. Clear and concise turn-by-turn directions are displayed in a non-intrusive
manner, guiding users without obstructing their view of the surroundings.

IV. Interactive 3D Landmarks and Augmented Reality Pointers: To enhance spatial understanding and
provide visual context, the system generates interactive 3D models of prominent landmarks and points of
interest. Users can manipulate these models, rotate them, and examine them from various angles, fostering
a deeper connection with the urban landscape.

V. Context-aware Information and Local Awareness: The system provides contextual information about
the user's surroundings, including nearby businesses, restaurants, attractions, and points of interest. This
real-time information can be overlaid onto the user's view or displayed separately, allowing users to make
informed decisions about their route and discover hidden gems along the way.

VI. Surroundings Awareness and Safety Features: The system incorporates real-time traffic updates,
weather alerts, and potential hazard warnings to enhance user safety and situational awareness. This
information is subtly integrated into the AR overlays, ensuring that users are informed without being
overwhelmed.

VII. Cross-platform Compatibility: To ensure accessibility to a wide range of users, the proposed AR system
can be seamlessly implemented on a variety of mobile devices, including smartphones, tablets, and smart
glasses. This cross-platform compatibility ensures that the benefits of immersive AR navigation are
available to a diverse range of individuals.

IMPLEMENTATION

The implementation of the proposed AR system involves several key steps, including hardware requirements,
software development, map data integration, real-time traffic information integration, AR rendering and user
interface, cross-platform development, testing and deployment, and continuous improvement and updates. The
system is developed using a combination of programming languages and frameworks, high-quality map data
sources, real-time traffic information from various sources, and cross-platform tools and frameworks. To ensure
accuracy, reliability, and performance across different hardware configurations and operating systems, the
system undergoes rigorous testing before deployment to app stores or direct distribution to users. Additionally,
the system's development process is ongoing with continuous updates and improvements based on user
feedback and advancements in AR technology. The system's hardware requirements are critical to ensure
seamless operation and an immersive user experience. The ideal mobile device should possess sufficient
processing power to handle real-time AR processing and location tracking. Additionally, a high-resolution
camera with accurate depth perception capabilities is essential for precise AR overlays and spatial
understanding. To provide accurate and up-to-date navigation, the system integrates high-quality map data
sources. OpenStreetMap, a collaborative open-source mapping project, serves as a valuable source of map data.
Additionally, proprietary map databases from established providers can be incorporated to enhance the system's
capabilities. Dynamic navigation requires real-time traffic information to optimize routing and avoid
congestion. The system integrates traffic data from multiple sources, including traffic cameras, GPS sensor data,
and traffic APIs. This information is continuously processed to provide users with the most up-to-date traffic
conditions and suggest alternative routes when necessary. The system's AR rendering engine is responsible for
generating realistic and immersive overlays onto the user's real-world view. This involves sophisticated
algorithms for object occlusion, lighting, and shadow effects to ensure seamless blending of digital elements
with the physical environment. The user interface should be intuitive, unobtrusive, and provide clear directions
and contextual information without obstructing the user's field of view. The system's development is an ongoing
process, with continuous updates and enhancements based on user feedback and advancements in AR
technology. User feedback is collected through surveys, in-app feedback mechanisms, and user interviews to
identify areas for improvement and refine the system's features. Additionally, the system is regularly updated
with the latest AR libraries, computer vision algorithms, and map data sources to maintain its cutting-edge
capabilities.
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This comprehensive implementation process ensures that the proposed AR system for urban navigation delivers
an exceptional user experience, providing accurate and immersive navigation while adapting to the ever-
evolving landscape of AR technology.

DISCUSSION

The proposed AR system for urban navigation presents a transformative approach to navigating our urban
environments. However, despite its potential benefits, the system also faces several challenges and limitations
that need to be carefully considered.

Dependence on Accurate Location Tracking:

The system's accuracy in guiding users relies heavily on precise location tracking. This dependence can be
problematic in situations where GPS accuracy is compromised, such as in indoor environments, urban canyons,
or areas with poor satellite reception. Additionally, environmental factors like weather conditions or
interference from nearby buildings can further affect GPS signals, potentially leading to inaccurate navigation
cues.To address these challenges, the system could incorporate alternative location tracking methods, such as
Wi-Fi triangulation or inertial navigation systems, to enhance its robustness in challenging environments.
Additionally, the system could provide users with warnings or alternative routing options when GPS accuracy is
compromised.

Battery Consumption:

Real-time AR processing and rendering can be computationally demanding, leading to significant battery
consumption. This can be a major drawback for users who rely on their mobile devices for extended periods
throughout the day. To mitigate this issue, the system could implement power-saving strategies, such as
reducing the complexity of AR overlays or dynamically adjusting rendering parameters based on the user's
activity and device capabilities. Additionally, the system could provide users with real-time battery
consumption estimates and suggest alternative navigation modes when battery levels are low.

User Acceptance and Adoption:

The widespread adoption of AR navigation systems will depend on the willingness of users to embrace this new
technology. Some users may feel uncomfortable interacting with digital elements overlaid onto the real world,
while others may have concerns about the privacy implications of sharing their location data. To address these
concerns, the system should be designed with user-friendliness and privacy in mind. The AR overlays should be
non-intrusive and easy to understand, and users should have clear control over their privacy settings.
Additionally, the system could provide users with educational materials and tutorials to help them understand
the benefits and privacy implications of AR navigation.

Privacy Concerns:

The collection and use of user data, including location information, raises privacy concerns that need to be
addressed. The system should adhere to strict data protection measures, ensuring that user data is collected,
stored, and used in a transparent and responsible manner. Users should have clear access to their data and the
ability to opt out of data collection or sharing. Additionally, the system could implement anonymization
techniques or differential privacy measures to protect user identity while still providing valuable navigation
services.

In conclusion, the proposed AR system for urban navigation holds the potential to revolutionize the way we
navigate our cities. However, the system's success will depend on its ability to overcome the challenges of
accurate location tracking, battery consumption, user acceptance, and privacy concerns. By addressing these
limitations and prioritizing user experience and privacy, the system can pave the way for a more seamless,
efficient, and enjoyable urban navigation experience for all.

CONCLUSION

In today's urban landscapes, traditional navigation tools often fall short, lacking the real-time context and spatial
awareness needed for confident movement. This paper proposes an immersive AR system that seamlessly
integrates digital information with the real world, transforming urban navigation into an intuitive and immersive
experience.

Leveraging computer vision, machine learning, and spatial mapping techniques, the proposed AR system
delivers a suite of innovative features: real-time turn-by-turn directions overlaid onto the user's field of view,
interactive 3D models of landmarks and buildings for enhanced spatial understanding, context-aware
information about local businesses and points of interest, and surroundings awareness with real-time traffic
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updates, weather alerts, and potential hazard warnings. Its cross-platform compatibility ensures accessibility to a
wide range of users.

Stringent testing and user feedback ensure the system's accuracy, reliability, and performance. Continuous
improvement and updates will maintain the system at the forefront of AR navigation technology.

Despite remaining challenges like accurate location tracking, battery consumption, user acceptance, and privacy
concerns, the proposed AR system holds immense potential to revolutionize urban navigation. By providing an
immersive, context-aware experience, the system can enhance safety, efficiency, and overall satisfaction,
becoming an invaluable tool for urban explorers and city dwellers alike.
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ABSTRACT

This paper addresses the intertwined challenges faced by job seekers and recruiters in the current employment
landscape. Job seekers contend with a subdued job market, waning confidence, and the complexity of aligning
skills with suitable positions. Simultaneously, recruiters grapple with the time-consuming task of evaluating
numerous resumes and matching candidates to the right roles. The paper explores innovative strategies for job
seekers to boost confidence, identify suitable roles, and navigate the job market effectively. For recruiters, the
focus is on time-efficient resume evaluation techniques and leveraging technology for streamlined candidate
matching. The aim is to optimize the recruitment process, ensuring that the right candidate is seamlessly
connected with the right position. This provides practical insights, serving as a valuable resource for job
seekers seeking meaningful employment and recruiters aiming to enhance their talent acquisition processes.
The paper contributes to the ongoing discourse on improving the employment landscape, fostering a mutually
beneficial relationship between job seekers and recruiters.

Keywords: Candidate Matching, Talent Acquisition, Technology-driven solutions, Employment Challenge

INTRODUCTION

In the ever-evolving landscape of employment, both job seekers and recruiters grapple with distinct challenges
that can hinder the efficiency of the hiring process. Job seekers find themselves navigating a challenging job
market with diminished opportunities, often accompanied by a struggle to identify positions that align with their
unique skill sets. Concurrently, recruiters face the daunting task of sifting through an overwhelming number of
resumes while endeavouring to match the right candidate to the right position. Recognizing these challenges,
this paper explores a transformative approach that leverages advanced technologies to streamline and enhance
the job search and recruitment process.

For job seekers, the integration of Optical Character Recognition (OCR) technology marks a pivotal
advancement. By seamlessly translating printed or handwritten CVs into machine-readable text, this process
serves as the initial step in the journey towards efficient job matching. Subsequently, Natural Language
Processing (NLP) algorithms are deployed to extract meaningful insights from both the CVs and job posts,
transcending traditional keyword matching. The application of various comparison methods further refines the
matching process, providing job seekers with tailored recommendations that extend beyond mere surface-level
similarities.

Simultaneously, recruiters are presented with a sophisticated toolset designed to alleviate the burdens of time-
consuming resume reviews. By inputting job posts into the system, NLP processes unfold, enabling the
identification of key competencies and requirements. These are then cross-referenced with a vast database of
candidate CVs, utilizing diverse comparison methods to pinpoint individuals whose skills and experiences align
seamlessly with the position. The result is a streamlined and targeted list of candidate recommendations,
empowering recruiters to focus their efforts on engaging with the most qualified and suitable individuals.

This comprehensive review delves into the intricacies of these cutting-edge solutions, exploring their
implications for job seekers and recruiters alike. As we embark on an era where technology becomes an integral
part of the employment landscape, the synthesis of OCR and NLP technologies offers a promising avenue for
transforming the job market, fostering meaningful connections between talent and opportunity. Through an in-
depth examination of the methodologies and outcomes associated with these advancements, this paper aims to
shed light on the potential of these technologies to revolutionize the employment landscape and bridge the gap
between job seekers and recruiters.

PROPOSE SYSTEM

The current employment landscape is characterized by the challenge of aligning job seekers with suitable
positions while also aiding recruiters in identifying the most qualified candidates. To address this problem, Our
proposed innovative solution integrates Term Frequency-Inverse Document Frequency (TF-IDF) with advanced
Natural Language Processing (NLP) techniques and machine learning methodologies to optimize the job
matching process. The system employs Count Vectorizer and Cosine Similarity to convert a set of textual
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documents, such as resumes (CVs) and job descriptions (JDs), into sparse matrices, enabling efficient one-hot
encoding. The NLP pipeline incorporates word tokenization, stop words removal, lemmatization, and bigram
collection to enhance the quality of keyword extraction. Incorporating a TF-IDF matrix and K-Nearest
Neighbours (KNN) supervised machine learning model, our system calculates the distance between input text
(CV or JD) and the training text, providing a quantitative measure of similarity. The unique aspect lies in
utilizing the Cosine Similarity metric to quantify the similarity between vectorized word documents. This
approach ensures a nuanced evaluation of the relationships between terms and their importance in the context of
each document.

The system's recommendation mechanism is grounded in the principle that the highest recommended CV or JD
will be the one with the shortest distance to the input text. By combining the efficiency of TF-IDF, the
contextual understanding facilitated by NLP, and the precision of KNN with Cosine Similarity, our proposed
system offers an innovative solution to address the challenges faced by job seekers and recruiters in navigating
the complexities of the contemporary job market. This integrated approach promises to significantly enhance
the accuracy and relevance of job recommendations, marking a transformative step forward in the domain of

automated job matching systems.
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Figure 1: Proposed Job Recommendation System
METHODOLOGIES

A. Data Preprocessing:

1] Text Document Conversion: The process initiates with the conversion of textual data into a numerical
representation using the Count Vectorizer. This technique efficiently converts a set of strings, such as CVs and
job descriptions, into a sparse matrix, preserving the frequency of terms within the documents.

2] One-Hot Encoding: The one-hot encoding technique is applied to transform the text documents into binary
vectors, representing the presence or absence of specific terms. This step establishes a foundational
representation for subsequent analyses.

B. Natural Language Processing (NLP) Techniques:
1] Word Tokenization: The text documents undergo word tokenization, breaking down the content into a list
of strings. This granular representation enables a more detailed analysis of the document's content.

2] Stop word Removal: Commonly occurring and less informative words, such as ', 'me', 'my’, 'myself’, and
'we', are removed from the tokenized words. This step enhances the precision of the subsequent analyses by
focusing on more meaningful terms.

3] Lemmatization: The lemmatization process is employed to return words to their base or original form. This
ensures consistency in the representation of terms, avoiding redundancy and facilitating a more accurate
analysis of semantic content.

4] Bigram Collection Finder: To capture meaningful phrases and contextual information, a Bigram Collection
Finder extracts relevant keywords from the list of tokenized words. This step  enhances the contextual
understanding of the documents.
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C. TF-IDF Calculation:

1] Term Frequency-Inverse Document Frequency (TF-IDF): The TF-IDF calculation is applied to evaluate
the importance of each term within the documents. It combines the Term Frequency (TF) and Inverse Document
Frequency (IDF) metrics, providing a nuanced understanding of the significance of terms in relation to the
entire document corpus.

D. Cosine Similarity Measurement:
1] Vectorized Word Documents: The TF-IDF- transformed documents are now represented as vectorized
word documents. This numerical representation preserves the semantic relationships between terms.

2] Cosine Similarity: The cosine similarity measurement is employed to quantify the similarity between two
vectorized word documents. This metric ranges from O (indicating dissimilarity) to 1 (indicating identical
content). This step forms the basis for the subsequent job matching process.

E. Supervised Machine Learning Model - K- Nearest Neighbour’s (KNN):

1] Application of TF-IDF in KNN: The TF-IDF values serve as features for the KNN algorithm. The KNN
model is a supervised machine learning approach that calculates the distance between the input text (CV or job
description) and training text (previously processed documents).

2] Distance Calculation: Utilizing the TF-IDF values, the KNN algorithm calculates the distance between the
input text and each training text. This distance represents the dissimilarity between the input and training
documents.

3] Recommendation Generation: The highest recommended CV or job description is identified based on the
shortest distance to the input text. This approach ensures that the recommended documents closely align with
the semantic content of the input, enhancing the precision of the job matching process.
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Fig 1: Overview of the system architecture

CONCLUSION

In this paper, we present a comprehensive  Exploration of the transformative impact of a Job Profile
Recommendation System on the recruitment landscape. By incorporating tailor-made features for
applicants, our system expedites the job search process, ensuring that candidates can swiftly access relevant
opportunities. The introduction of user-friendly functionalities, such as drag and drop, further simplifies the
application process, enhancing the overall experience for job seekers. This personalized approach not only
aligns candidates with suitable positions more efficiently but also contributes to a more engaging and
empowering application journey. Simultaneously, our system addresses critical challenges faced by recruiters,
notably reducing bias in the screening process and significantly minimizing the time required for CV
evaluations. By automating initial candidate assessments, recruiters can allocate more time to strategic decision-
making aspects of the hiring process. The drag-and-drop feature streamlines the screening process, promoting a
more efficient and objective evaluation of applicants. As a result, our Job Profile Recommendation System
emerges as a pivotal tool in creating a symbiotic relationship between job seekers and recruiters, ushering in a
new era of precision, efficiency, and fairness in the recruitment ecosystem. The implications of this research
extend beyond mere technological innovation, signaling a paradigm shift in how we approach and optimize the
crucial intersection of talent and opportunity in the professional sphere.
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