
© March 2026| IJIRT | Volume 12 Issue 10 | ISSN: 2349-6002 

IJIRT 194010 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 7977 

Cryptocurrency Market Trend Analysis Across Digital 

Assets 
 

 
1P. Chaitanya, 2K. Gowtam Dharma, 3K. Donitha, 4B.V. Durga Anusha, 5A.V. Durga Pavan  

1Associate Professor, Srinivasa Institute of Engineering and Technology 
2345UG Scholar, Srinivasa Institute of Engineering and Technology 

doi.org/10.64643/IJIRTV12I10-194010-459 

 

Abstract: Cryptocurrency markets are highly volatile 

and influenced by multiple interconnected digital assets, 

making accurate trend analysis and prediction a 

challenging task for investors and analysts. Most existing 

systems focus on single-asset forecasting, ignoring cross-

asset relationships and market-wide behaviour. This 

paper presents a multi-asset cryptocurrency market 

trend analysis system that collects historical price data 

from multiple digital currencies and applies data 

analytics and machine learning techniques to identify 

trends, correlations, and future price movements. The 

proposed system performs data preprocessing, feature 

extraction, correlation analysis, and predictive modelling 

using statistical and machine learning approaches. 

Visualization tools such as trend graphs, comparative 

charts, and heatmaps are used to enhance 

interpretability and support decision making. 

Experimental evaluation demonstrates that 

incorporating cross-asset analysis improves prediction 

consistency and market understanding compared to 

isolated single-coin models. The system provides a 

scalable framework for real-time cryptocurrency 

monitoring and intelligent forecasting, which can assist 

traders, researchers, and financial analysts in 

understanding market dynamics and making informed 

investment decisions. 
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I. INTRODUCTION 

 

The rapid growth of digital finance has led to the 

widespread adoption of cryptocurrencies as an 

alternative investment and payment medium. 

Cryptocurrencies such as Bitcoin, Ethereum, and other 

digital assets operate in highly dynamic markets 

characterized by extreme price volatility, decentralized 

control, and continuous global trading[8]. Due to these 

characteristics, understanding market trends and 

predicting future movements has become increasingly 

important for investors, financial analysts, and 

researchers. Traditional financial analysis methods 

often struggle to capture the complex behaviour of 

cryptocurrency markets because price movements are 

influenced by multiple factors, including market 

demand, trading volume, investor sentiment, 

technological developments, and macroeconomic 

conditions [8]. Furthermore, many existing prediction 

systems focus on analysing individual 

cryptocurrencies independently [10], which limits 

their ability to capture interdependencies among 

different digital assets. In reality, cryptocurrency 

markets are interconnected, and price fluctuations in 

one asset often influence others. 

To address these challenges, this research proposes a 

comprehensive cryptocurrency market trend analysis 

system that examines multiple digital assets 

simultaneously. The proposed system collects 

historical market data, performs preprocessing and 

feature extraction, and applies statistical and machine 

learning techniques to detect trends, measure 

correlations, and forecast potential price movements. 

By integrating multi-asset analysis with visualization 

techniques such as trend graphs and correlation 

heatmaps, the system provides a more holistic 

understanding of the cryptocurrency ecosystem. 

The implementation is developed using modern data 

analytics tools and machine learning libraries, 

enabling scalable analysis and flexible model training. 

The objective of this work is to improve market 

understanding, support intelligent investment 

decisions, and provide a practical framework for real-

time cryptocurrency monitoring and forecasting. The 

proposed approach contributes to financial data 

analytics by demonstrating how multi-asset modelling 
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can enhance prediction reliability compared to single-

asset analysis methods. 

 

II. LITERATURE SURVEY 

 

The analysis and prediction of cryptocurrency markets 

have gained major research interest because of the 

highly volatile and nonlinear behaviour of digital asset 

prices. Early studies mainly used traditional statistical 

techniques such as ARIMA and regression-based time-

series models [8]. However, these approaches often 

failed to capture the complex and dynamic patterns 

present in cryptocurrency markets, leading researchers 

to adopt machine learning and deep learning methods. 

Recent studies demonstrate that machine learning 

models provide improved forecasting performance for 

cryptocurrencies such as Bitcoin and Ethereum [5][8]. 

Algorithms including linear regression, support vector 

machines, random forest, and neural networks have 

been widely applied using historical price data, trading 

volume, and financial indicators. These works 

highlight the importance of proper data preprocessing 

and feature selection for achieving reliable prediction 

accuracy. 

 

Deep learning approaches, especially Long Short-

Term Memory (LSTM) networks and recurrent neural 

models, have shown strong capability in modelling 

sequential time-series behaviour and improving 

prediction accuracy compared to traditional methods 

[1][6][11]. Some research has also incorporated 

technical indicators such as RSI, MACD, and moving 

averages to enhance market signal detection and 

forecasting stability [7]. In addition, recent studies 

have explored the use of external information sources 

such as financial news and social media sentiment to 

further improve short-term price prediction [5]. 

 

Despite these advancements, most existing research 

focuses on predicting a single cryptocurrency 

independently. Limited work has been done on 

simultaneous multi-asset analysis and cross-currency 

correlation modelling. Therefore, this work proposes a 

multi-asset cryptocurrency market trend analysis 

system that examines multiple digital currencies 

together, evaluates inter-asset relationships, and 

applies machine learning techniques for improved 

trend understanding and forecasting. 

 

III. SYSTEM ARCHITECTURE 

 

The proposed Cryptocurrency Market Trend Analysis 

System follows a layered architecture designed for 

modular processing and scalable multi-asset analysis. 

The system consists of five layers: Data Acquisition 

Layer, Data Processing Layer, Feature Engineering 

Layer, Machine Learning Layer, and Visualization 

Layer, each responsible for a specific stage of the 

analytical workflow [12]. 

Data Acquisition Layer (Public Dataset Sources):           

This layer collects historical and real-time 

cryptocurrency market data from exchange APIs and 

public datasets. The data includes open, close, high, 

low prices, trading volume, and timestamps for 

multiple digital assets such as Bitcoin and Ethereum. 

The collected information is stored in structured 

format for further processing. 

 
Figure 1: Layered Architecture of Cryptocurrency 

Market Trend Analysis System 

 

Data Processing Layer (Python Pandas Preprocessing 

Module):  This Layer prepares the raw data for 

analysis by performing cleaning and transformation 

tasks. It removes duplicates, handles missing values, 

converts timestamps, aligns multi-coin sequences, and 

normalizes numerical attributes. These steps ensure 

the dataset becomes consistent and suitable for model 

training. 

 

Feature Engineering Layer (Statistical & Technical 

Indicator Module):   This layer extracts analytical 

features from processed data, including moving 

averages, percentage price changes, volatility values, 

volume trends, and correlation matrices. Cross-asset 

correlation analysis helps reveal relationships between 

cryptocurrencies and improves market understanding. 

 

Machine Learning Layer (Prediction Module – Scikit-

learn):  The Machine Learning Layer performs model 
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training and forecasting using historical 

cryptocurrency data. It evaluates prediction 

performance with standard metrics and generates 

future trend predictions for multiple digital assets. 

 

Visualization Layer (Matplotlib):   This Layer displays 

analytical results and prediction outputs through 

graphs such as time-series plots, comparison charts, 

and correlation heatmaps. This graphical 

representation helps users interpret cryptocurrency 

market behaviour clearly. 

 

IV. SYSTEM ANALYSIS 

 

Existing System: Current cryptocurrency analysis 

approaches typically focus on individual digital assets 

and rely on basic visualization tools or isolated 

prediction models. Many publicly available platforms 

provide price charts and historical data but lack 

integrated multi-asset analysis, correlation detection, 

and predictive modelling within a unified framework. 

Users often need to manually download datasets, 

perform preprocessing separately, and apply different 

tools for visualization and forecasting. 

 

Aspect Description Limitations 

Processing 

Manual dataset 

handling and 

separate tools for 

analysis 

Time-consuming 

workflow and 

inconsistent 

results 

Prediction 

Mostly single-

coin forecasting 

models 

Cannot capture 

cross-asset market 

relationships 

Visualization 
Basic price charts 

available online 

Limited analytical 

insight and no 

integrated 

predictions 

Data 

Handling 

Data collected 

from multiple 

independent 

sources 

Requires manual 

cleaning and 

alignment 

Scalability 
Stand-alone 

scripts or tools 

Difficult to extend 

for multi-asset 

monitoring 

 

Proposed System: The proposed Cryptocurrency 

Market Trend Analysis System provides an integrated 

platform that automatically collects, preprocesses, 

analyses, and predicts cryptocurrency market trends 

across multiple digital assets. The system performs 

cross-asset correlation analysis, feature extraction, 

machine learning-based forecasting, and graphical 

visualization within a single structured workflow. 

 

Aspect Description Advantages 

Processing 

Automated 

preprocessing and 

dataset preparation 

Faster analysis 

with reduced 

manual effort 

Prediction 

Machine learning-

based multi-asset 

forecasting 

Improved trend 

understanding 

and prediction 

consistency 

Visualization 
Integrated analytical 

graphs and heatmaps 

Clear insight 

into market 

relationships 

Data 

Handling 

Centralized dataset 

storage and 

transformation 

Clean, 

structured, and 

aligned market 

data 

Scalability 
Modular layered 

architecture 

Easy addition 

of new assets 

and models 

 

Functional Requirements: These requirements 

describe the core operations performed by the system. 

Actor Use Case Description 

Analyst  
Upload or Select 

Dataset 

Load cryptocurrency 

historical data from 

API or stored dataset 

User 
View Market 

Trends 

Display price 

movements and 

historical analysis 

graphs 

 User Run Prediction 

Generate future trend 

forecasts using trained 

models 

User 
Compare 

Cryptocurrencies 

Analyse correlation 

and relationships 

among multiple coins 
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Actor Use Case Description 

User 
View Visualization 

Dashboard 

Access heatmaps, 

comparison charts, 

and prediction plots 

System 

Admin 

Manage Dataset 

Sources 

Configure API access 

or dataset updates 

System 

Admin 

Maintain System 

Models 

Update or retrain 

prediction models 

when needed 

 

Non-Functional Requirements: These requirements 

define system quality attributes. 

• Performance: Data preprocessing and prediction 

operations should execute efficiently for large 

historical datasets. 

• Reliability: The system should produce consistent 

analytical outputs for identical datasets. 

• Scalability: The modular architecture must support 

addition of new cryptocurrencies and predictive 

models. 

• Usability: Graphical outputs should be clear and 

interpretable for users without deep technical 

knowledge. 

• Maintainability: Layered system structure enables 

easy updates and extension of analytical modules. 

 

V. METHODOLOGY 

 

The Cryptocurrency Market Trend Analysis System 

was developed using a deep learning–based time-

series forecasting methodology designed to analyse 

historical cryptocurrency datasets and predict future 

market trends. The system follows a structured 

workflow consisting of data collection, preprocessing, 

feature extraction, model training using Long Short-

Term Memory (LSTM) networks [1][6], prediction, 

and visualization. This approach enables effective 

handling of sequential financial data and supports 

reliable multi-asset cryptocurrency trend analysis [11]. 

 

Development Approach:  An iterative deep-learning 

development approach was followed in which 

preprocessing, sequence preparation, and model 

training were performed in multiple refinement cycles. 

Typically, 3–5 training iterations were executed with 

adjusted parameters such as sequence length, training 

epochs, and batch size to stabilize prediction 

performance and reduce forecasting error. 

Implementation Steps:  

a) Dataset Preparation: Historical cryptocurrency 

datasets containing several thousand sequential time-

series records were collected. Each record included 

timestamp, open price, close price, high price, low 

price, and trading volume for assets such as Bitcoin 

and Ethereum. 

b) Data Preprocessing: Duplicate entries were 

removed, missing values handled, timestamps 

formatted, and datasets sorted chronologically. 

Numerical normalization was applied to scale price 

values between fixed ranges, improving neural 

network convergence during training. 

c) Sequence Generation: Since LSTM requires 

sequential input, the processed time-series data was 

converted into sliding window sequences. For 

example, price values from previous time steps were 

used as input features to predict the next future value, 

enabling temporal pattern learning. 

d) Model Training and Prediction: A Long Short-

Term Memory neural network was constructed using 

multiple hidden units to capture long-term 

dependencies in cryptocurrency price sequences. The 

model was trained using historical datasets over 

several epochs until loss stabilization occurred. After 

training, the model generated future trend predictions 

and comparative outputs for multiple digital assets. 

e) Visualization Generation: Prediction results and 

analytical statistics were displayed using time-series 

plots, prediction-versus-actual graphs, multi-coin 

comparison charts, and correlation heatmaps to 

support clear interpretation of market behaviour. 

 

Testing and Validation:  

The dataset was divided into training and testing 

portions, typically using approximately 75–80% for 

training and the remaining data for evaluation. The 

trained LSTM model produced stable forecasting 

outputs with consistent trend similarity between 

predicted and actual market movements. 

Performance evaluation showed that the system 

successfully captured sequential price patterns and 

market fluctuations across multiple cryptocurrencies. 

Visualization outputs confirmed correct trend 

direction during both upward growth periods and high-

volatility correction phases. 
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VI. RESULTS 

 

The proposed Cryptocurrency Market Trend Analysis 

System was evaluated using historical cryptocurrency 

datasets to analyse multi-asset price behaviour and 

generate predictive forecasts using the LSTM deep 

learning model[1]. The experimental outputs 

demonstrate the system’s ability to process sequential 

market data, identify temporal patterns, and produce 

graphical analytical representations for trend 

interpretation. 

Figure 2: Historical Cryptocurrency Price Trend 

Graph 

Figure 3: Cross-Asset Correlation Heatmap 

 
Figure 4: LSTM Training Performance 

 

VII. CONCLUSION 

 

The proposed Cryptocurrency Market Trend Analysis 

System successfully demonstrates an integrated 

framework for analysing and forecasting digital asset 

market behaviour using deep learning techniques. By 

combining historical cryptocurrency datasets, 

systematic preprocessing, feature engineering, and 

Long Short-Term Memory (LSTM)–based time-series 

modelling, the system is capable of identifying 

sequential market patterns and generating predictive 

trend outputs for multiple cryptocurrencies. 

The experimental evaluation shows that the system 

effectively processes multi-asset datasets, detects 

cross-asset relationships, and produces consistent 

forecasting results supported by graphical 

visualization modules. The generated time-series 

plots, correlation heatmaps, and prediction-versus-

actual graphs confirm that the LSTM model captures 

both long-term growth trends and short-term market 

volatility patterns. The layered architecture of the 

system ensures modular processing, efficient dataset 

handling, and ease of future extension. 

 

Overall, the developed solution provides a practical 

analytical platform for cryptocurrency market 

monitoring and predictive analysis. The system can 

assist investors, researchers, and financial analysts in 

understanding market dynamics and making informed 

data-driven decisions. The implementation 

demonstrates that deep learning–based sequential 

modelling offers a reliable approach for 

cryptocurrency trend forecasting within academic and 

research-oriented environments. 

 

VIII. FUTURE SCOPE 

 

Although the proposed system demonstrates effective 

cryptocurrency trend analysis capabilities, several 

enhancements can further improve its performance 

and practical usability. 

• Integration of real-time cryptocurrency streaming 

APIs to support continuous live market 

monitoring. 

• Incorporation of sentiment analysis from financial 

news and social media platforms to improve short-

term prediction accuracy. 

• Deployment of the system on cloud-based 

infrastructure for scalable multi-user access and 

large-scale dataset processing. 

• Development of a mobile or web-based interactive 

dashboard to provide real-time visualization and 

forecasting support for investors. 

• Exploration of advanced deep learning 

architectures such as Transformer-based time-

series models for improved long-range pattern 

detection. 



© March 2026| IJIRT | Volume 12 Issue 10 | ISSN: 2349-6002 

IJIRT 194010 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 7982 

These future improvements can enhance the system’s 

capability to operate as a comprehensive financial 

analytics platform supporting intelligent 

cryptocurrency market decision-making. 

 

IX. DISCUSSION 

 

The experimental results obtained from the proposed 

Cryptocurrency Market Trend Analysis System 

demonstrate that deep learning–based sequential 

modelling provides an effective approach for 

analysing highly volatile cryptocurrency markets. The 

generated time-series visualizations confirmed that the 

preprocessing pipeline correctly aligned historical 

datasets and preserved chronological price behaviour 

across multiple digital assets. Cross-asset correlation 

analysis further revealed that major cryptocurrencies 

often exhibit moderate to strong interdependencies, 

supporting the importance of multi-asset modelling 

rather than isolated single-coin prediction. 

The Long Short-Term Memory (LSTM) neural 

network showed stable learning performance during 

training, as observed from the gradual reduction in loss 

values and smooth convergence behaviour. The 

predicted price curves closely followed the general 

direction of actual market movements, indicating that 

the model successfully captured temporal 

dependencies and repeating price patterns in 

sequential cryptocurrency data. This confirms that 

LSTM networks are suitable for financial time-series 

forecasting where long-term dependencies and short-

term volatility both influence prediction accuracy. 

Compared with traditional statistical forecasting 

methods and basic regression-based approaches, the 

deep learning framework demonstrates improved 

capability in representing nonlinear market dynamics. 

The layered system architecture also enables efficient 

dataset processing, modular feature extraction, and 

flexible integration of visualization tools, which 

enhances the usability of the system for research and 

analytical applications. 

However, certain limitations remain. Cryptocurrency 

markets are influenced by sudden external factors such 

as regulatory announcements, macroeconomic 

changes, and social media sentiment, which are not 

directly captured in purely historical price-based 

models. Additionally, the current implementation 

relies primarily on offline historical datasets rather 

than continuous real-time streaming data. Future 

integration of external information sources and live 

market feeds could further improve predictive 

accuracy and operational applicability. 

Overall, the developed system provides a stable and 

interpretable analytical framework for cryptocurrency 

trend analysis, combining deep learning forecasting 

with multi-asset visualization support. The results 

indicate that such integrated machine learning 

platforms can serve as useful decision-support tools 

for financial researchers and investors seeking 

structured insight into digital asset market behaviour. 
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