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ABSTRACT:

Machine learning is a science that was found and developed as a subfield Avrtificial intelligence in the 1950s. The first step in machine
learning goes back In the 1950s, however, there was no significant research and development on this science. However, in the
1990s, researches on this area have resumed, developed and reached today. This is a science that will improve further in the future.
The reason behind this development is the difficulty of rapid analysis and processing growing data. Machine learning is based on
the principle of finding the best model Thanks for the new data among the previous data for this growing data. Therefore, Machine
learning research will run parallel to the growing amount of data. This Research covers history of machine learning, methods used in
machine Learning, its application areas and research in this area. Purpose of the study is to disseminate knowledge on machine
learning, which has become very popular nowadays, and its applications to researchers.
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INTRODUCTION

Machine learning is a field devoted to understanding and creating methods that allow machines to "learn"—
that is, methods that take advantage of data to improve computer performance on some set of tasks.

Machine learning is a growing technology that enables computers to automatically learn from past data.
Machine learning uses various algorithms to build mathematical models and make predictions using historical
data or information. Currently, it is being used for various tasks such as image recognition, speech recognition,

email filtering, Facebook auto-tagging, recommender systems and many more.

HOW MACHINE LEARNING WORK

Suppose we have a complex problem where we need to make some predictions, so instead of writing a code
for the same, we just need to feed the data to generic algorithms, and with the help of these algorithms, the
machine logic Builds logic accordingly. Predict data and outputs. Machine learning has changed the way we

think about problems. The block diagram below explains the working of a machine learning algorithm:
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FEATURES OF MACHINE LEARNING

Machine learning is a subset of artificial intelligence that focuses on developing algorithms and statistical
models that enable computers to learn and make predictions or decisions without being explicitly programmed.

The key features of machine learning include:

1. Automation and Adaptation: Machine learning algorithms automate the process of learning from data
and adapt themselves to improve performance based on experience.

2. Pattern Recognition: Machine learning algorithms excel at recognizing patterns and extracting meaningful
insights from complex and large datasets.

3. Prediction and Generalization: Machine learning models can make predictions or decisions based on past
observations and generalize those predictions to unseen data.

4. Data-driven Approach: Machine learning algorithms learn directly from data, allowing them to discover
patterns and relationships that may not be evident through human analysis alone.

5. Scalability: Machine learning techniques can handle large volumes of data and scale efficiently to process
and learn from massive datasets.

6. Iterative Improvement: Machine learning models can be trained iteratively, continuously improving their
performance as they receive more data and feedback.

7. Unsupervised Learning: Machine learning algorithms can perform unsupervised learning, where they
identify patterns and structures in data without explicit labels or guidance.

8. Supervised Learning: Machine learning algorithms can also perform supervised learning, where they learn
from labelled data to make predictions or classify new examples.

9. Ensemble Methods: Machine learning allows for the combination of multiple models or algorithms using
ensemble methods to improve prediction accuracy and reduce errors.

10. Feature Extraction: Machine learning algorithms can automatically extract relevant features or
representations from raw data, reducing the need for manual feature engineering.

11. Real-time Decision Making: Machine learning models can make quick and automated decisions in real-

time, enabling applications such as fraud detection, recommendation systems, and autonomous vehicles.
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12. Continuous Learning: Machine learning models can be updated with new data to adapt to changing

conditions and incorporate new information.

LIFE CYCLE OF MACHINE LEARNING

The life cycle of machine learning typically involves several stages, including:

1. Problem Definition: Clearly define the problem you want to solve using machine learning techniques.
Understand the goals, requirements, and constraints of the problem at hand.

2. Data Collection: Gather relevant data that is representative of the problem domain. This may involve
obtaining data from various sources, such as databases, APIs, or manual data collection.

3. Data Pre-processing: Clean and pre-process the collected data to remove any noise, inconsistencies, or
missing values. This step may involve tasks like data cleaning, feature selection, feature transformation,
normalization, and handling missing data.

4. Data Splitting: Divide the pre-processed data into training, validation, and testing sets. The training set is
used to train the machine learning model, the validation set is used to tune hyper parameters and evaluate
different models, and the testing set is used to assess the final model's performance.

5. Model Selection: Choose an appropriate machine learning model or algorithm that best suits your problem.
Consider factors such as the type of problem (classification, regression, clustering, etc.), available data,
interpretability requirements, and computational resources.

6. Model Training: Train the selected machine learning model using the training data. The model learns from
the data and adjusts its internal parameters to minimize the error or maximize the objective function.

7. Model Evaluation: Evaluate the trained model's performance using the validation set. Common evaluation
metrics depend on the specific problem, such as accuracy, precision, recall, F1 score, mean squared error, etc.
8. Model Tuning: Fine-tune the model's hyper parameters to improve its performance. This process involves
adjusting parameters that are not learned directly from the training data, such as learning rate, regularization
strength, or the number of layers in a neural network.

9. Model Deployment: Once the model meets the desired performance, deploy it to the production
environment to make predictions on new, unseen data. This may involve integrating the model into an
application, setting up APIs, or creating a user interface for interaction.

10. Monitoring and Maintenance: Continuously monitor the deployed model's performance and collect
feedback from real-world usage. Update the model periodically to incorporate new data and improve its

accuracy or adapt to changing conditions.
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TYPE OF MACHINE LEARNING

Machine learning can be categorized into three main types based on the learning process and the availability of
labeled data:

Machine Learning Types

Unsupervised
Learning

Semi-Supervised
Learning

Reinforcement
Learning

Housing Price Customer Text Optimized
Prediction Segmentation Classification Marketing
Medical Market Basket Lane-finding :
Analysis SRSESS—- SR

1. Supervised Learning: In supervised learning, the machine learning algorithm is trained on labeled data,

Supervised Learning

where each input example is associated with a corresponding target or output label. The algorithm learns to
map input features to the desired output based on the provided examples. The goal is to train a model that can
accurately predict labels for new, unseen data. Supervised learning tasks include classification (predicting
categorical labels) and regression (predicting continuous values).
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The main goal of the supervised learning technique is to map the input variable (x) with the output variable (y).

Some real world applications of supervised learning are risk assessment, fraud detection, spam filtering, etc.

Categories of Supervised Machine Learning

Supervised machine learning can be classified into two types of problems, which are given below:

o Classification

o Regression

a) Classification

Classification algorithms are used to solve classification problems in which the output variable is categorical,
such as "yes" or no, male or female, red or blue, etc. Classification algorithms predict the categories present in

the dataset. Some real world examples of classification algorithms are spam detection, email filtering, etc.

b) Regression

Regression algorithms are used to solve regression problems in which there is a linear relationship between
input and output variables. These are used to predict continuous output variables, such as market trends, weather
prediction, etc.

2. Unsupervised Learning: Unsupervised learning involves training machine learning algorithms on
unlabeled data, where there are no predefined target labels. The algorithms aim to discover patterns, structures,
or relationships in the data without explicit guidance. Unsupervised learning tasks include clustering (grouping
similar data points), dimensionality reduction (reducing the number of features while preserving essential

information), and anomaly detection (identifying unusual or abnormal instances).
Categories of Unsupervised Machine Learning

Unsupervised Learning can be further classified into two types, which are given below:

o Clustering

o Association
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1) Clustering

The clustering technique is used when we want to find the inherent groups from the data. It is a way to group
the objects into a cluster such that the objects with the most similarities remain in one group and have few or
no similarities with the objects of other groups. An example of the clustering algorithm is grouping the

customers by their purchasing behavior.

Some of the popular clustering algorithms are given below:

o K-Means Clustering algorithm
o Mean-shift algorithm

o DBSCAN Algorithm

o Principal Component Analysis

o Independent Component Analysis

2) Association

Association rule learning is an unsupervised learning technique that finds interesting relationships between
variables within a large dataset. The main objective of this learning algorithm is to find out the dependency of
one data item on another data item and map those variables accordingly so that it can generate maximum profit.

This algorithm is mainly applied in market basket analysis, web usage mining, continuous production etc.

3. Reinforcement Learning: Reinforcement learning involves an agent that learns to interact with an
environment in order to maximize a reward signal. The agent takes actions in the environment, and based on
the feedback received in the form of rewards or penalties, it learns to make better decisions over time. The goal
is to find an optimal policy or strategy that maximizes the long-term cumulative reward. Reinforcement

learning is commonly used in scenarios such as game playing, robotics, and autonomous systems.

Categories of Reinforcement Learning

Reinforcement learning is categorized mainly into two types of methods/algorithms:

o Positive Reinforcement Learning: Positive reinforcement learning specifies increasing the
tendency that the required behavior would occur again by adding something. It enhances the strength

of the behavior of the agent and positively impacts it.

o Negative Reinforcement Learning: Negative reinforcement learning works exactly opposite
to the positive RL. It increases the tendency that the specific behavior would occur again by avoiding
the negative condition.

JETIR2306421 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | do18


http://www.jetir.org/

© 2023 JETIR June 2023, Volume 10, Issue 6 www.jetir.org (ISSN-2349-5162)

ADVANTAGE OF MACHINE LEARNING

Machine learning's advantages make it valuable in numerous fields, including healthcare, finance, marketing,
manufacturing, cybersecurity, and many others. By harnessing the power of data and automated learning,

machine learning opens up new opportunities for innovation, efficiency, and problem-solving.

Machine learning offers numerous advantages that make it a powerful and valuable tool in various domains.

Some of the key advantages of machine learning include:

1. Automation and Efficiency: Machine learning algorithms automate complex tasks and processes, reducing
the need for manual intervention and saving time and effort. They can quickly analyze large volumes of data
and make predictions or decisions much faster than humans.

2. Handling Complex and Large Datasets: Machine learning enables the analysis and processing of large
and complex datasets that would be difficult for humans to handle manually. It can uncover hidden patterns,
relationships, and insights from vast amounts of data that might not be apparent through traditional analysis.
3. Accurate Predictions and Decisions: Machine learning models can make highly accurate predictions or
decisions based on patterns and relationships learned from data. They can generalize from past examples to
new, unseen data and provide reliable and consistent outcomes.

4. Adaptability and Learning from Data: Machine learning algorithms can adapt and improve their
performance over time by continuously learning from new data. They can incorporate new knowledge and
adjust their predictions or decisions as conditions change, allowing them to remain up-to-date and relevant.

5. Handling Non-linearity and Complex Relationships: Machine learning techniques, such as neural
networks, excel at capturing non-linear and complex relationships in data. They can model intricate patterns
and interactions between variables, enabling the discovery of hidden insights and predictions that traditional
methods may struggle with.

6. Handling High-dimensional Data: Machine learning algorithms can effectively handle high-dimensional
data, where the number of features or variables is large. They can automatically select relevant features, reduce
dimensionality, and capture complex relationships in high-dimensional spaces.

7. Personalization and Customization: Machine learning enables personalized experiences and customized
recommendations by analyzing individual user data and preferences. It allows businesses to deliver tailored
products, services, and content to customers, enhancing customer satisfaction and engagement.

8. ldentifying Anomalies and Outliers: Machine learning algorithms can detect anomalies or outliers in data
that deviate significantly from the norm. This capability is valuable in various applications, such as fraud
detection, network security, and predictive maintenance.

9. Continuous Improvement and Optimization: Machine learning models can be optimized and fine-tuned
to improve their performance continuously. By iteratively updating the model parameters or architecture, they

can enhance accuracy, reduce errors, and adapt to changing conditions.
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10. Discovering Insights and Patterns: Machine learning can uncover hidden patterns, correlations, and
insights from data that might not be apparent to human analysts. It can help identify important features,
relationships, and trends, leading to better decision-making and strategic planning.

DISADVANTAGE OF MACHINE LEARNING

Understanding these disadvantages is essential to ensure responsible and ethical use of machine learning and
to address the limitations while harnessing its benefits. It's crucial to be mindful of potential biases,
interpretability challenges, and data quality issues to build robust and fair machine learning systems.

While machine learning has numerous advantages, it also comes with certain limitations and challenges. Some

of the disadvantages of machine learning include:

1. Need for Sufficient and Quality Data: Machine learning algorithms require a significant amount of
labeled data for training. Acquiring and preparing high-quality, labeled data can be time-consuming and
expensive, especially in domains where data collection is challenging or costly.

2. Bias and Discrimination: Machine learning models can inherit biases present in the training data, leading
to biased predictions or decisions. If the training data reflects societal biases or contains unfair disparities, the
model can perpetuate or amplify these biases, resulting in discriminatory outcomes.

3. Interpretability and Explain ability: Some machine learning models, especially complex ones like deep
neural networks, are often considered black boxes. They may provide accurate predictions, but it can be
challenging to understand and explain the reasoning behind those predictions. This lack of interpretability can
be a concern, particularly in critical domains like healthcare or legal systems.

4. Overfitting and Generalization: Machine learning models can sometimes over fit the training data,
meaning they become too specific to the training examples and perform poorly on new, unseen data. Achieving
a balance between capturing complex patterns and avoiding overfitting can be challenging, requiring careful
model selection, regularization techniques, and validation.

5. Computational Resources and Time: Training complex machine learning models, especially deep
learning models, can be computationally intensive and time-consuming. It may require substantial
computational resources, such as high-performance GPUs or specialized hardware, and lengthy training times,
which can be a practical limitation for certain applications.

6. Data Privacy and Security: Machine learning relies on data, and handling sensitive or private data raises
concerns about privacy and security. There is a need for appropriate measures to protect data confidentiality,
prevent unauthorized access, and ensure compliance with regulations such as GDPR (General Data Protection
Regulation) or HIPAA (Health Insurance Portability and Accountability Act).

7. Lack of Human Intuition and Creativity: Machine learning models are driven by data and patterns

present in the training set. They may struggle to exhibit human-level intuition, creativity, or common sense
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reasoning. They might not capture contextual nuances or make decisions based on ethical or moral
considerations.

8. Dependency on External Factors: Machine learning models are trained on historical data, and their
performance can be influenced by external factors that may change over time. Shifts in data distributions,
concept drift, or changes in the environment can impact the model's accuracy and effectiveness, requiring
continuous monitoring and adaptation.

9. Limited to Available Data: Machine learning models rely heavily on the data they are trained on. If the
training data does not capture the full range of scenarios or variations in the real world, the model's performance
may suffer when faced with unseen or novel situations.

10. Complexity and Expertise Requirements: Building, training, and deploying machine learning models
require expertise in various areas, including data pre-processing, feature engineering, algorithm selection, hyper
parameter tuning, and model evaluation. The complexity of machine learning can make it challenging for

individuals without the necessary skills and knowledge to effectively utilize and interpret the results.
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