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1. Introduction 
This research focuses on enhancing the prediction accuracy of cryptocurrency prices using 

Transformer-based models, which are well-suited for time-series analysis. The goal is to 

apply advanced machine learning techniques to predict future cryptocurrency prices by 

analyzing historical data, integrating Transformer models with traditional algorithms for 

baseline comparisons. This manual outlines the steps and configuration needed for the study, 

from data acquisition to model evaluation. 

 

2. Prerequisites 
 

Software Requirements 

 Python (>= 3.6): Python is the primary programming language used for this study. 

 TensorFlow: For building and training the Transformer model and other deep learning 

algorithms. 

 Keras: A high-level neural network library for easy model building. 

 scikit-learn: For traditional machine learning models (e.g., SVM, Random Forest, 

Gradient Boosting). 

 pandas: For data handling and preprocessing. 

 NumPy: For numerical computations. 

 matplotlib & seaborn: For data visualization. 

 plotly: For interactive visualizations. 

 Jupyter Notebook/IDE: Recommended for running and managing the code. 

 

To install the required libraries, use the following command: 

 

 

 

3. Data Preparation and Preprocessing  
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3.1 Data Acquisition 
The cryptocurrency data must be loaded from a CSV file containing historical price data 

which is sourced from the kaggle. Each row should represent a specific timestamp, including 

columns such as the Timestamp, Open, High, Low, Close, Volume BTC, and Volume USD. 

 
Table 1: Description of Dataset 

Column Description 
Data 

Type 

Timestamp 
A numerical representation of the date and time when the data 

point was recorded (Unix format). 
int64 

Date 
The date of the data entry in a human-readable format (likely 

"YYYY-MM-DD"). 
object 

Symbol 
The ticker symbol of the asset being traded (e.g., cryptocurrency 

or financial asset). 
object 

Open 
The opening price of the asset at the beginning of the given time 

period. 
float64 

High 
The highest price reached by the asset during the given time 

period. 
float64 

Low 
The lowest price reached by the asset during the given time 

period. 
float64 

Close The closing price of the asset at the end of the given time period. float64 

Volume 

BTC 

The total amount of the asset traded, measured in Bitcoin (BTC) 

during the given time period. 
float64 

Volume 

USD 

The total value of the asset traded, measured in US Dollars (USD) 

during the given time period. 
float64 

 

 
3.2 Data Exploration 
Use Pandas to explore the dataset. This includes viewing the first and last rows, checking for 

basic information, and reviewing basic statistics about the data. 

 

https://www.kaggle.com/datasets/swaptr/bitcoin-historical-data
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3.3 Data Processing 
 Convert the Timestmp column to a datetime format: 

 

 
 

 Sort data by Timestamp and set as index: 

 

 
 

 Drop the irrelevant columns: 

 

 
 

 Handle missing values by forward filling: 

 

 
 

 Calculate moving averages and relative strength index (RSI): 
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 Preprocessed Dataset: 

 

 
 

4. Exploratory Data Analysis  
4.1. Visualizing Data 
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5. Feature Engineering and Selection 
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5.1. Feature Scaling 

Normalize the data using MinMaxScaler for the machine learning models. 

 

 

 
 

5.2. Data Splitting 

Split the data into training and testing sets. The split should be 80% for training and 20% for 

testing. 
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6. Model Implementation 
6.1. Baseline Models 
 

6.1.1. Support Vector Machine (SVM) 

 
 

6.1.2. Random Forest 
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6.1.3. Gradient Boosting 

 
 

6.1.4. Recurrent Neural Network (RNN) 
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6.1.4. Long Short Term Memory (LSTM) 

 
 

6.2. Transformer Model 

Implement a Transformer-based architecture using the MultiHeadAttention layer. 
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7. Model Evaluation 
Evaluate the models using metrics like Mean Squared Error (MSE), Mean Absolute Error 

(MAE), Root Mean Squared Error (RMSE), and R² score. 

 

 

 

8. Model Comparison 

After evaluating all the models, we want to compare their performance on the various metrics 

(MSE, MAE, RMSE, R²). This step helps identify which model performs best for the 

cryptocurrency price prediction task. 

 

8.1 Visualization of Model Comparison 
This will generate a comparison chart for the MSE, MAE, RMSE, and R² scores across the 

different models: 
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Conclusion 
This manual provides a detailed framework for predicting cryptocurrency prices using 

various machine learning models, from traditional algorithms like Support Vector Machines 

and Random Forests to advanced models like RNNs, LSTMs, and Transformer-based 

architectures. The Transformer model, due to its ability to capture long-term dependencies, 

demonstrated superior performance in predicting cryptocurrency prices compared to other 

models. While traditional models not much performed well, they struggled to effectively 

model the time-series nature of the data. This approach offers a solid foundation for building 

advanced systems in cryptocurrency prediction, with potential applications in automated 

trading and risk management. 
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