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ABSTRACT

With the rapid growth of digital communication, safeguarding confidential information has become paramount.
Video steganography provides a viable solution for secure data transmission by concealing sensitive
information within video files, leveraging the large data capacity and low perceptibility of video media. This
project explores a video steganography approach that combines the Least Significant Bit (LSB) technique for
data embedding with the Advanced Encryption Standard (AES) for data encryption, providing an additional
layer of security. By encrypting the data with AES before embedding it into the video frames, the system
ensures that even if the hidden data is discovered, it remains unintelligible without the decryption key.
Implemented using Python and Tkinter for a user-friendly interface, the application allows users to securely
embed and retrieve data within video files. The effectiveness of the method is evaluated based on criteria such
as imperceptibility, robustness, and efficiency, demonstrating that the combination of AES encryption and LSB-
based steganography provides a robust solution for secure, covert data transmission. This dual-layered
approach enhances the confidentiality of sensitive data, meeting the demand for more secure communication
methods in today’s digital landscape.
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L INTRODUCTION

The primary aim of video steganography is to embed hidden messages within a video file in such a way that
they remain imperceptible to the human eye. Among various methods, the Least Significant Bit (LSB) technique
is one of the most widely used for embedding data in digital media. It operates by replacing the least significant

bits of pixel values with bits from the secret message, ensuring minimal alteration to the original media.

To further enhance security, video steganography can be combined with encryption algorithms, such as the
Advanced Encryption Standard (AES). By encrypting the hidden message before embedding it in the video, the
system ensures that even if the embedded data is detected, it cannot be accessed without the correct decryption
key. This combination of encryption and steganography provides a dual-layered approach to data security,
making it an effective solution for sensitive data transmission. This project focuses on the implementation of
video steganography using the LSB technique and AES encryption, creating a secure environment for
embedding and retrieving data within video files. Python and Tkinter are used to develop a user-friendly
interface, allowing users to seamlessly encrypt, embed, and extract hidden messages. Through evaluation of
metrics like imperceptibility, robustness, and data capacity, this project aims to demonstrate the viability of
combining steganography and encryption to meet modern data security demands in digital communication.

II. METHODOLOGY

The methodology for this video steganography project is divided into three main stages: data encryption, data
embedding, and data extraction. Each stage is implemented with a combination of Python programming and the
Tkinter library for interface design, providing users with a streamlined process for securely embedding and
retrieving hidden messages in video files.

1. Data Encryption Using AES
The first step involves securing the message to be hidden by encrypting it with the Advanced Encryption

Standard (AES) algorithm. AES is a symmetric encryption technique known for its high security and efficiency,
making it suitable for sensitive data protection. The process is as follows:
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e The user inputs a secret message and a secure key (password).

e AES encryption is applied to convert the plaintext message into ciphertext, producing an encrypted form of
the message that is unreadable without the decryption key.

o This encrypted message (ciphertext) is then prepared for embedding in the video.
2. Data Embedding Using the LSB Algorithm

After encryption, the ciphertext is embedded into selected frames of the video file using the Least Significant Bit
(LSB) technique:

e Thevideo is divided into frames, and each frame is represented as a series of pixel values.

o For each pixel, the least significant bit of the color channels (typically red, green, or blue) is replaced with a
bit from the encrypted message.

o This process is repeated across frames and pixel channels until the entire message has been embedded. The
LSB method ensures minimal alteration to the pixel values, preserving the visual quality of the video and
keeping the hidden message imperceptible to viewers.

e The modified video frames are then recombined to produce the steganographic video with the embedded,
encrypted message.

3. Data Extraction and Decryption
To retrieve the hidden message, the following steps are performed:
e The user provides the steganographic video file and the decryption key.

e The program reads each frame of the video and extracts the least significant bits from the selected pixels to
reconstruct the embedded ciphertext.

¢ Once the entire encrypted message is extracted, AES decryption is applied using the provided key to convert
the ciphertext back to plaintext.

o The original message is then displayed to the user, provided the correct decryption key was entered.

III. SYSTEM ARCHITECTURE
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IV.  PROPOSED SYSTEM

The proposed video steganography system provides a secure method to hide sensitive information within video
files by combining the Least Significant Bit (LSB) embedding technique with AES encryption. The system
operates in three stages:

1. Message Encryption: The user inputs a message and an encryption key, which is used by the AES module to
generate encrypted ciphertext, ensuring data security even if the embedded content is detected.

2. Data Embedding: The encrypted message is embedded in the least significant bits of video frame pixels
using the LSB technique. This keeps the changes imperceptible, preserving the video’s quality.

3. Data Extraction and Decryption: For retrieval, the LSB extraction module recovers the hidden encrypted
message, and AES decryption converts it back to plaintext using the correct key.

A user-friendly Tkinter interface supports the entire process, guiding users from encryption to embedding and
extraction. This system enhances data confidentiality and provides an accessible, secure way to transmit hidden
messages within video files.

V. CONCLUSION

Video steganography presents a powerful method for secure communication by concealing information within
video files, making it highly effective for covert data transmission. This project implemented a video
steganography system combining the Least Significant Bit (LSB) technique for embedding and AES encryption
for enhanced security. By encrypting the message before embedding, the system ensures that even if the hidden
data is discovered, it remains protected and unreadable without the correct decryption key.

Through evaluation, the system demonstrated robust imperceptibility, preserving video quality while
successfully hiding data, as well as strong security against unauthorized access. This one-layer approach, using
steganography shows promise for applications in secure digital communication, where data integrity and
confidentiality are critical. Future work may involve improving robustness against compression and exploring
real-time applications, further advancing the potential of video steganography as a secure, adaptable
communication tool.
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