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ABSTRACT: The rapid growth of cryptocurrency markets, particularly Bitcoin, has attracted global attention due to its
decentralized nature and high price volatility. Predicting Bitcoin’s price is a challenging task because it is influenced by
numerous dynamic factors such as market demand, investor sentiment, transaction volume, and global economic trends.
This project aims to develop a Machine Learning (ML) model that predicts Bitcoin prices by analyzing data derived
from the Blockchain network and external financial indicators. By leveraging historical transaction data, market
statistics, and advanced ML algorithms like Linear Regression, LSTM, and Random Forest, the proposed system seeks
to identify hidden patterns and correlations within Bitcoin’s price movements. The integration of blockchain data
ensures transparency and authenticity, enhancing the reliability of predictions. This research demonstrates how
combining Blockchain Technology with Machine Learning can contribute to smarter investment decisions, risk
management, and a deeper understanding of cryptocurrency market dynamics.
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L. INTRODUCTION

In recent years, the use of cryptocurrencies has grown rapidly, with Bitcoin being the most widely used and valuable
among them. Bitcoin is a decentralized digital currency that operates on Blockchain technology, which ensures
transparency, security, and trust through distributed ledger systems. Unlike traditional financial systems, Bitcoin is not
controlled by any central authority, making its price highly dependent on market demand, trading activities, and global
economic factors.
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However, the price of Bitcoin is extremely volatile and difficult to predict due to its dynamic nature and sensitivity to
external influences such as government regulations, investor behavior, and technological developments. Predicting its
price accurately has become an important research area in the field of financial analytics and data science.

This project, titled “Bitcoin Price Prediction with Machine Learning through the Blockchain Technology,” aims to use
Machine Learning (ML) techniques to analyze historical Bitcoin data and predict future price movements. By using
real-time and historical datasets, the system identifies trends, correlations, and key factors influencing price changes.

The combination of Blockchain and ML allows for efficient data processing and intelligent forecasting, providing more
reliable predictions compared to traditional methods. The outcome of this project can help investors, traders, and
financial analysts make informed decisions, reduce risks, and better understand cryptocurrency market behavior.
Overall, the project contributes to advancing research in FinTech (Financial Technology) and demonstrates the
powerful integration of Machine Learning and Blockchain technologies for predictive analysis.

II. LITERATURE SURVEY

e Satoshi Nakamoto (2008)

Introduced Bitcoin through the paper “Bitcoin: A Peer-to-Peer Electronic Cash System.” Although not focused on
prediction, this work laid the foundation for blockchain technology, decentralized transactions, and transparency, which
later enabled researchers to use blockchain data for analytical and predictive modeling.

o Patel, Shah, Thakkar, and Kotecha (2015)

Although focused on stock markets, this study applied Random Forest, SVM, and Artificial Neural Networks for
financial prediction. Their findings showed that ensemble models such as Random Forest produced higher accuracy
than single models, which influenced later cryptocurrency prediction research.

e McNally, Roche, and Caton (2018)

Proposed the use of LSTM and RNN neural networks for cryptocurrency price prediction. Their study demonstrated
that LSTM achieved higher prediction accuracy compared to traditional machine learning models due to its ability to
learn long-term temporal dependencies.

e Lahmiri and Bekiros (2019)

Compared machine learning algorithms such as SVM, Random Forest, and Logistic Regression for Bitcoin forecasting.
Their results indicated that nonlinear models significantly outperformed linear ones in predicting price direction.

e Livieris, Pintelas, and Pintelas (2020)

Developed a hybrid deep learning model combining CNN and LSTM for Bitcoin forecasting. Their model achieved
higher performance by extracting both spatial and temporal features from financial time series.

e Khedr, Arif, and EI-Bannary (2021)

Studied hybrid models combining blockchain indicators with machine learning algorithms. Their results showed that
including blockchain features like transaction count and hash rate improved prediction accuracy.

III. PROPOSED SYSTEM

The proposed system aims to overcome the limitations of traditional methods by using Machine Learning (ML)
techniques integrated with Blockchain technology to predict Bitcoin prices more accurately. Instead of relying only on
historical price data, this system also considers blockchain-related factors such as transaction count, mining difficulty,
block size, and trading volume, which have a significant impact on price fluctuations.

The system collects historical Bitcoin data from reliable sources and performs data preprocessing to remove noise,
handle missing values, and prepare it for analysis. Then, important features are extracted and used to train ML models
such as Linear Regression, Random Forest, or LSTM (Long Short-Term Memory) — depending on the nature of the
dataset and prediction goals.

Once trained, the model is tested on unseen data to evaluate its performance and accuracy. The system continuously
updates itself with new blockchain and market data to ensure real-time prediction capability.

By combining the strengths of Machine Learning and Blockchain, the proposed system provides a more efficient,

reliable, and data-driven approach for Bitcoin price forecasting.This helps investors, traders, and researchers make
smarter and more confident decisions in the volatile cryptocurrency market.
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IV.ARCHITECTURE

The system architecture of the project Bitcoin Price Prediction with ML through Blockchain Technology is designed as
a multi-layered framework that processes raw cryptocurrency and blockchain data and converts it into accurate price
predictions. The architecture begins with the data source layer, where historical Bitcoin data is collected from reliable
sources such as cryptocurrency APIs, financial datasets, and blockchain explorers. This data includes price values,
trading volume, timestamps, hash rate, and transaction details. The collected data is then passed to the data ingestion
layer, where it is stored in structured formats such as CSV files or databases for further processing.

Next, the data preprocessing layer cleans and transforms the raw data by handling missing values, removing duplicates,
converting timestamps, and normalizing numerical features to ensure consistency and accuracy. After preprocessing,
the feature engineering layer extracts meaningful attributes such as moving averages, volatility indicators, trend signals,
and blockchain activity metrics, which help the prediction models better understand patterns in the dataset. The
processed data is then sent to the model layer, which contains two main algorithms: Random Forest and LSTM.
Random Forest analyzes structured financial data using multiple decision trees to generate predictions, while LSTM
analyzes sequential time-series data and captures long-term dependencies in price movements.

The trained models are evaluated in the evaluation layer using performance metrics such as Mean Absolute Error, Mean
Squared Error, Root Mean Squared Error, and R-squared to determine accuracy and reliability. Based on this
evaluation, the best performing model is selected to generate final predictions. The prediction output layer then displays
the forecasted Bitcoin price, often supported by graphs or visualizations for easier interpretation. Optionally, a user
interface layer can be included to allow users to input parameters and view predictions interactively. This layered
architecture ensures efficient data handling, accurate modeling, and reliable prediction results.
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V. EXPERIMENTAL STATUS

The experimental phase was conducted to evaluate the performance of machine learning and deep learning models in
predicting Bitcoin prices using historical and blockchain data. The dataset consisted of past Bitcoin price records along
with features such as open price, close price, volume, and transaction-related metrics. The data was preprocessed,
normalized, and split into training and testing sets. Two models, Random Forest and LSTM, were implemented and
evaluated using standard error metrics.

5.1. Dataset Details

Parameters Value

Data source Crypto API + Blockchain data
Total records 3000

Training data 80%

Testing data 20%

Features used Price, Volume,Indicators

5.2 Model Configuration

Model Important Parameters
Random Forest 100 trees, max depth 10
LST™M 2 layers, 50 neurons, 20 epochs
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5.3 Performance Comparison

Model MAE RMSE Accuracy Trend
Random Forest 145.3 210.6 Good
LSTM 120.8 180.2 Very Good

5.4 Observation Summary

Observation Result
Best Accuracy LSTM
Faster training Random forest
Handles time series LSTM
Handles structured data Random forest

VI. CONCLUSION

This project successfully demonstrates the use of Machine Learning and Deep Learning techniques for predicting
Bitcoin prices. By implementing Linear Regression and LSTM models, the system is able to analyze historical Bitcoin
data and generate future price predictions with improved accuracy. The Linear Regression model provides a basic
understanding of price trends, while the LSTM model effectively captures complex patterns and long-term
dependencies in time-series data.

The experimental results show that traditional models are limited in handling the high volatility of
cryptocurrency markets. In contrast, the LSTM model produces more reliable and stable predictions, especially during
rapid price fluctuations. The comparison between both models highlights the importance of deep learning approaches
for financial forecasting in dynamic environments like cryptocurrency trading.

The developed prototype validates the feasibility of the proposed system and proves that combining different
learning techniques enhances prediction performance. This project not only provides a practical solution for Bitcoin
price forecasting but also offers a strong foundation for further research and real-world applications in the financial and
blockchain domains.

VII. FUTURE SCOPE
The future scope of this project is wide, as cryptocurrency markets continue to grow and attract global attention. The
proposed Bitcoin price prediction system can be enhanced in several ways to improve accuracy, usability, and real-
world applicability.
In the future, the system can be extended to include real-time data streaming from live cryptocurrency

exchanges. This will allow continuous prediction and instant updates based on current market conditions. By
integrating APIs, the model can provide real-time forecasts instead of relying only on historical datasets.
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Additional features such as social media sentiment, news impact, and global economic indicators can be
incorporated into the model. These external factors strongly influence cryptocurrency prices and can significantly
improve prediction performance when combined with price and blockchain data.

The project can be expanded to support multiple cryptocurrencies such as Ethereum, Ripple, and Litecoin.
This will transform the system into a complete multi-asset prediction platform instead of being limited to Bitcoin.

Advanced deep learning models such as GRU, CNN-LSTM hybrid networks, and attention-based models can be
implemented to further enhance accuracy. Hyperparameter optimization and automated model tuning can also be added
to improve performance.

A user-friendly web or mobile application can be developed to make the system accessible to traders and
investors. Features like alert notifications, trend indicators, and personalized dashboards can be integrated for better
user experience.

In the long term, the system can be connected with automated trading strategies, where predictions are used to
trigger buy or sell actions based on predefined rules. This will enable semi-automated or fully automated trading
environments.

These future enhancements will make the project more powerful, scalable, and suitable for real-world
deployment in the rapidly evolving cryptocurrency ecosystem.
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