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1. Introduction
The proliferation of voice authentication features has changed security across industries, from
banking to smart devices. However, with the rise of deep learning technologies, the
emergence of DeepFake audio poses a serious threat to these systems. DeepFake audio uses
advanced AI techniques to create artificial voices that are nearly indistinguishable from real
human voices. This can be used to trick voice authentication, allowing unauthorized access
and security breaches.
To address this critical issue, the project "Enhancing Voice Authentication Systems with
DeepFake Audio Detection" aims to integrate robust DeepFake detection mechanisms into
existing voice authentication frameworks Leveraging state-of-the-art machine learning
models, especially deep learning-based approaches and trying to increase

2. Overview of the program
These projects include the development and implementation of a machine learning model
specifically designed to detect DeepFake audio in an acoustic reliability framework. The
main features of the project are as follows.

Data Collection and Priorities:
Collect accurate data with real and DeepFake audio samples.
Perform data preprocessing steps including feature extraction (e.g., MFCCs, chroma features)
and data enhancement to improve the robustness of the model.

Positive Progress:
Develop deep learning algorithms such as long-term and short-term memory networks
(LSTM) to analyze temporal features of audio signals.
Use additional layers including Dense and Dropout layers to enhance the model’s ability to
distinguish between real and artificial tone.

3. Hardware/software requirements

3.1. Hardware production
The following hardware settings are recommended for smooth operation.

• Processor: Intel Core i7
• RAM: 16 GB
• Storage: 100 GB free space
• GPU (optional, for fast model training): NVIDIA GTX 1050 Ti or better



2

3.2. Software
The following software is required for the project:

• Jupyter Notebook: Used to run and write code.
• Anaconda: To manage the Python environment and dependencies.

Version Requirements:
• Jupyter Notebook: Version 6.0 or later
• Anaconda: Version 2020.11 or later

Ensure that the necessary Python libraries are installed. These include panda, numpy,
mutplotlib, seaborn, scikit-sua, and tensorflow.

4. The data set
The dataset used for this project came from Kaggle.
The dataset is downloaded from Kaggle and add it to the balanced dataset directory in project
folder.

5. Implementation of Project
1. Importing Libraries:

Figure 1: Import Libraries
 pandas, numpy: libraries for data manipulation and statistical computation.
 LabelEncoder, StandardScaler: Preprocessing tools for label encoding and scaling

features.
 train_test_split: Function for splitting data into training and testing.
 Sequential, LSTM, Cubic, Dropout: Keras classes for building and training LSTM

models.
 to_categorical: Convert integer labels to hot-encoded format for categorical

classification.
 seaborn, matplotlib.pyplot: Libraries for data visualization.

2. Data Preprocessing:

Figure 2: Data Preprocessing
 df = pd.read_csv(...): Retrieves a data structure from the specified CSV file.
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 df.info(), df.describe(), df.head(): Displays basic information about the data structure,
such as number of entries, colors, summary statistics, and a few characters.

3. Handling Missing Values:

Figure 3: Handling Missing Values
 df = df.dropna(): Removes any rows in the data set that contain missing values.

4. Exploratory Data Analysis (EDA):

Figure 4: Exploratory Data Analysis (EDA)
 sns.countplot(…): Produces the number of observations in each category (LABEL

column).
 This loop adds labels to the bars in the count plot indicating the number of instances

of each class.
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 The correlation is computed using the pandas library and heatmap is generated using
seaborn.

5. Label Encoding and Feature Selection:

Figure 5: Label Encoder
 label_encoder.fit_transform(...): Transforms categorical labels into numeric values.
 y = df['LABEL']: Remove target variable (LABEL).
 X = df.drop('LABEL', axis=1): Drops attributes from the target variable.
 This loop creates a histogram for each feature in X, defined by the LABEL class, to

visualize the distribution of features among the classes.

6. Data Scaling and Reshaping:

Figure 6: Data Scaling and Reshaping
 StandardScaler: It standardizes features by subtracting the mean and scaling to the

unit variance.
 X_scaled: Moves the attribute matrix.
 X_reshaped: Reshapes the attribute matrix appropriately for the LSTM input (samples,

time steps, attributes).

7. Train-Test Split:

Figure 7: Train-Test Split
 train_test_split(…): Splits the data into training and test sets (80% train, 20% test).

8. Building the LSTMModel:

Figure 8: Building LSTMModel
 Sequence: Starts the sequence order.
 LSTM: Adds an LSTM layer of 64 units each.
 Dropout: Adds a dropout layer to prevent overloading.
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 Condensed: Adds fully connected layers, with the last layer using softmax activation
for multiclass classification.

9. Compiling and Training the Model:

Figure 9: Compiling and Training Model
 model.compile(…): Compile the model for training with Adam optimizer and

categorical cross-entropy loss.
 model.fit(…): Trains the model on the training data, with 20% used for validation.

10. Evaluating the Model:

Figure 10: Evaluating model
 model.evaluate(…): Evaluates how well the trained model performs on unseen data

that is test set.
 Along with this model was also evaluated with precision, recall and F1 score metrics.

11. Plotting Training and validation History:

Figure 11: Plotting Training and Validation Accuracy and Loss Values
 These plots show the accuracy and losses in the model during the training phase, and

compare training and validation performance.’
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