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Abstract:

Cryptocurrency price prediction has been a complex challenge due to the highly volatile nature of digital
assets. Traditional forecasting methods often rely on statistical models and technical analysis, which struggle
to capture the nonlinear patterns and sudden market fluctuations in cryptocurrencies. Existing systems
primarily use regression models, simple moving averages, or rule-based techniques, which lack the ability to
learn from deep historical trends and often fail to provide accurate short-term predictions. Additionally, many
of these approaches do not offer interactive and real-time visualizations, limiting their usability for traders
and investors.

To address these limitations, our proposed system leverages machine learning, specifically Long Short-Term
Memory (LSTM) networks, to analyse historical Bitcoin price data and predict future prices. The LSTM
model is trained using a time-series dataset collected from the Yahoo Finance API, pre-processed with Min
Midscale to normalize the data, and structured into sequences for better learning. The model is then integrated
into a Flask-based web application, allowing users to input the last 60 days’ closing prices and obtain accurate
predictions for the next 10 days. Additionally, real-time graphical representations of historical trends and
predicted prices are provided for better decision-making. By utilizing deep learning and interactive
visualizations, our system offers a more robust and user-friendly approach to cryptocurrency price forecasting,
making it valuable for investors, traders, and financial analysts.
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| Introduction: technology, a distributed ledger system that
ensures secure and open transactions without
the need for centralized financial institutions.
Unlike traditional currencies, cryptocurrencies
are less susceptible to manipulation, offering a
novel financial landscape. However, the
extreme volatility and unpredictability of
cryptocurrency prices present significant
challenges for investors looking to make

e In recent years, cryptocurrencies have
revolutionized the financial industry by
offering a decentralized and transparent
alternative to traditional financial systems.
The emergence of  cryptocurrencies,
particularly Bitcoin, has provided investors
with new opportunities for financial growth.
Cryptocurrencies rely on  blockchain
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informed decisions.

Bitcoin, the first and most widely recognized
cryptocurrency, was introduced in 2009 by an
anonymous entity known as Satoshi
Nakamoto. Over the vyears, Bitcoin has
experienced extreme price fluctuations, with
its value rising from $357.24 in November
2015 to $19,891.99 in December 2017, then
falling to $11,509.31 in October 2020 before
surging again to $30,220.42 in April 2023.
This volatility highlights the potential for
substantial ~ financial gains but also
underscores the risk of significant losses,
making accurate price prediction a crucial
aspect for investors and traders.

Machine Learning (ML) has emerged as a
powerful tool in financial analysis, enabling
the development of predictive models that
analyze vast amounts of historical data to
identify trends and patterns. ML encompasses
various techniques such as classification,
regression, anomaly detection, and Natural
Language Processing (NLP). In
cryptocurrency price prediction, ML models
leverage time-series analysis, fundamental
analysis, sentiment analysis, and technical
analysis to forecast future price movements.
Unlike traditional forecasting methods, ML
models can uncover hidden patterns and
correlations that may not be apparent to human
analysts.

The effectiveness of cryptocurrency price
prediction can be enhanced by incorporating
technical indicators such as the Simple
Moving Average (SMA), Exponential Moving
Average (EMA), and Relative Strength Index
(RSI). The SMA and EMA help identify trends
in price movements, while the RSI measures
the magnitude of price fluctuations, offering
valuable insights into market momentum.
Many researchers have applied ML algorithms
to predict cryptocurrency prices, yet there is a
lack of comparative analysis on the best-suited
ML techniques for long-term price prediction,
especially when integrating technical
indicators as input features.

« This project aims to develop a cryptocurrency

price prediction system using advanced ML
algorithms, with a primary focus on Bitcoin.
Specifically, the project explores time-series
forecasting models such as Long Short-Term
Memory (LSTM) networks, which are well-
suited for sequential data analysis. The model
will be trained using historical Bitcoin price
data and will incorporate key technical
indicators to enhance predictive accuracy. The
objective is to evaluate various ML
algorithms, determine the most effective
model for long-term price prediction, and
analyze the impact of different input features
on model performance.

By implementing an ML-driven approach, this
project seeks to provide investors and traders
with an interactive, web-based tool for
cryptocurrency price forecasting. The system
will offer graphical representations of
historical trends and predicted prices,
facilitating data-driven investment decisions
in the highly volatile cryptocurrency market..

I11.  MACHINE LEARNING MODELS
AND ANALYSIS

MACHINE LEARNING MODELS AND
ANALY SIS For this project we have used the
LSTM model (Long Short-Term Memory)
which is an extensive part of RNN (Recurrent
Neural Network). The LSTM is mainly
designed to address the vanishing gradient
problem. First of all, let’s understand what
RNN is and how it is works. RNN is a type of
neural network specially works in the
sequential data such as time series prediction
or more commonly in cryptocurrency
prediction. In RNN the output of the previous
step is fed as an input to get the output of the
next step. In traditional Neural Network, all
the inputs and outputs are independent from
each other but in some cases to predict the
next word or next output, the previous output
is required and as a result it is required to
remember the previous output. Thus, RNN
solved this with the help of Hidden Layer or

JETIR2503424 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | e83


http://www.jetir.org/

© 2025 JETIR March 2025, Volume 12, Issue 3

www.jetir.org (ISSN-2349-5162)

Hidden State. The RNN works with the
sequential data, this hidden state helps the
RNN to remember the information about the
sequence of the data. At each time step, the
network takes an input vector and combines it
with the hidden state from the previous time
step to produce an output and update the
hidden state. This recurrent connection allows
RNNs to incorporate information from
previous time steps into the current prediction
or output. Furthermore, understand how a
hidden state in RNN works with some
examples. Let us consider the following two
input and output of the sequences
XY=[a,b,c.d,...,y,z]=[b,c,d,e,...,z,a] We will
first try to train a MLP (Multi-Layer
Perceptron) with one input and output from X
and Y. We can write this relationship in maths
as f(x) —y where x is an element of X and y
is an element of Y and f (-) is our MLP. After
training, if given the input a=x, our neural
network will give an output b=y because f (-)
learned the mapping between the sequence X
and Y. Now, let’s try to teach other sequences
to the same MLP.
XY=[a,a,b,b,c,c,---y,z,z]=[a,b,c, --,z,a,b,C, ",
y,z] More likely, this MLP will not be able to
recognise or learn the relationship between X
and Y. This is because a normal MLP can't
learn and understand the relationship between
the previous and current outputs. Now, we
will use the same sequences to train an RNN.
In general, in an RNN we take two inputs one
for our input and the previous hidden values
and two outputs one for the output and the
next hidden wvalues. F(x, ht) —(y, ht+l)
Important: here ht+1 represents the next
hidden value. Below we will execute some
sequences of this RNN model. x =aand h =
0 (a, next_hidden) <- f(x, h) prev_hidden
next_hidden x = a and h = prev_hidden (b,
next_hidden) <- f(x, h) prev_hidden =
next_hidden x = b and h = prev_hidden (c,
next_hidden) <- f(x, h) prev_hidden =
next_hidden If we look at the above process
we can see that we are taking the previous
hidden state values to compute the next
hidden state. What happens is while we iterate
through this process prev_hidden =
next_hidden it also encodes some information

about our sequence which will help in
predicting our next character. About LSTM:
The LSTM is an extension of recurrent neural
networks which is mainly designed to
overcome the limitations of RNN. The
vanishing gradient is particularly problematic
for traditional RNN because they are unable
to retain information over long sequences.
Thus, LSTM is designed to overcome the
issue with the help of their gate architecture
which helps to regulate the flow of
information and gradients throughout the
network. LSTM contains a memory cell,
which is a container that can hold information
for a long period of time. These networks are
capable of learning long term dependencies in
a sequential data, which makes them suitable
for task such as time series forecasting. In
LSTM the memory cell is controlled by the
three gates that are input gate, output gate and
forget gate. These gates are responsible on
managing the information on what should be
add, remove to and output from the memory
cell. The input gate controls what information
is added to the memory cell. The forget gate
controls what information is removed from
the memory cell and the output gate controls
what information is output from the memory
cell..

IV. PROPOSED WORK

The proposed system aims to develop a
Cryptocurrency Price Prediction System using
Machine Learning (ML) and Deep Learning
(DL) techniques. This system will provide
accurate predictions of Bitcoin prices based on
historical data using an LSTM (Long Short-
Term Memory) model, which is well-suited for
time-series forecasting. The system will be
developed as a web-based application using
Python Flask framework, allowing users to
input recent cryptocurrency prices and receive
future price predictions in both numerical and
graphical formats.
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Key Features of the Proposed System:

1. Machine Learning-Based Prediction

o Utilizes LSTM Recurrent Neural
Networks (RNNs) for accurate
time-series forecasting.

o Predicts the next 10 days’ Bitcoin
prices using past 60 days’
historical data.

2. Data Preprocessing and Normalization

o Uses Min-Max Scaler to
normalize data for better model
performance.

o Handles missing or inconsistent
values efficiently.

3. Graphical Representation of
Predictions

o Displays last 60 days' trends
along with predicted values in an
interactive graph.

o Uses Matplotlib and Seaborn for
visualization.

4. Flask-Based Web Application

o Simple Ul (index.html) for users
to input price data and view
predictions.

o RESTful APl to handle user
requests and return real-time
predictions.

5. Real-Time Predictions and Fast
Computation

o Takes input in real-time and
provides predictions instantly.

o Reduces manual calculations and
provides automated insights for
investors.
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Figure 1: Architecture Diagram

V. CONCLUSION

The "Cryptocurrency Price Prediction Using
Machine  Learning"  project  successfully
demonstrates the application of advanced
machine learning techniques for forecasting
cryptocurrency prices. The study highlights the
significance of using historical data, technical
indicators, and deep learning models to improve
prediction accuracy.

The implementation of Long Short-Term
Memory (LSTM) networks enables the system to
analyze complex patterns in time-series data,
providing more reliable price predictions.
Additionally, integrating Flask as the web
framework allows seamless user interaction,
while the graphical visualization of predictions
enhances interpretability for investors and
traders.

The results indicate that machine learning
models,  particularly ~ LSTMs, outperform
traditional statistical methods in predicting
cryptocurrency price movements. However, the
project also acknowledges challenges such as
market volatility, external economic factors, and
data reliability, which can influence prediction
accuracy.

Future improvements could include incorporating
sentiment analysis from social media, real-time
data streaming, and hybrid models combining
multiple prediction techniques for better
accuracy.

Overall, this project provides a robust foundation
for cryptocurrency price forecasting and serves as
a valuable tool for investors seeking data-driven
insights into market trends.

Below is the output of our application for this
screen, based on a sample input of the last 60
days. Using Machine Learning, we generate a
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prediction for the next 10 days.

We: based Cryptocurrency price prediction using machine learning

Home  ssach  Logow

Bitcoin Price Prediction

Figure 2: Output Result
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