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ABSTRACT

In the evolving landscape of digital communication and data storage, cybersecurity remains a paramount
concern. This project proposes a hybrid security framework that combines Hybrid Encryption (AES +
ECC) with Image-based Steganography to provide enhanced protection for user data stored on centralized
or decentralized servers. The hybrid encryption approach ensures that data cannot be decrypted even if
malicious actors obtain partial keys, as it uses both symmetric and asymmetric algorithms. Additionally,
Steganography conceals sensitive messages within image files, enabling covert data transmission while
maintaining the appearance of innocuous media. To further ensure data integrity, the system generates a
unique hashcode for each uploaded file, allowing verification at any time.Access control is fortified
through multi-factor authentication, combining traditional credentials with OTP-based email verification.
Beyond security operations, the platform also includes user education tools, providing learning materials
and real-time cybersecurity news updates. Developed using Python and MySQL, the application
empowers users to encrypt files, hide data in images, retrieve decrypted files, and stay informed about
modern threats—all through a secure and interactive web interface.
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form of security-through-obscurity adds another
dimension to safeguarding user information.
Although video and audio steganography offer
similar  benefits, they demand  high
computational resources and are therefore not
used in this implementation.

To further ensure data integrity and prevent
tampering, a cryptographic hash function is
generated for every uploaded file. Users can
verify the file’s authenticity at any time by
rechecking its hash code.

In addition to data protection, the platform
features multi-factor authentication (MFA)
using email-based OTP verification to prevent
unauthorized account access. Users must
provide a valid email during registration,
strengthening account security against intrusion
attempts.

The application also serves as an educational
tool, featuring modules such as “Learning
Tools” and “News Updates”, designed to raise
awareness about modern cybersecurity threats
and solutions.

II. LITERATURE SURVEY

2.1 Secure Transmission of Data Using

Image Steganography

Authors: Sourabh Chandra, Smita Paira

Abstract (summary): Proposes an integrated
scheme where a text message is first encrypted
(RSA) and then concealed inside a cover image,
covert

enabling confidentiality plus
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communication for safer network transfer.

2.2 A Novel Secure Combination Technique

of Steganography and Cryptography (2014)

Authors: Pye Pye Aung, Tun Min Naing

Abstract (summary): Presents a combined
security design using AES encryption and
image steganography in the DCT domain,
aiming to make interception and detection
significantly harder than using either technique

alone.

2.3 Dual Level Security Scheme (DLSS)
Using RGB Layer Cryptography and Audio
Secret

Steganography for Image

Transmission in Unsecure Medium (2023)

Authors: P. L. Chithra, R. Aparna

Abstract (summary): Introduces a dual-layer
method that encrypts image content using RGB-
layer operations (with transforms/mapping) and
then hides the cipher-image inside an audio
signal,

reporting improved quality/security

metrics.

2.4 Crypto-Stego: A Hybrid Method for
Encrypting Text Messages or Text Files
Using AES and LSB

within Images

Algorithms (2024)

Authors: Harshal V. Patil, Vaibhav P. Sonaje
Abstract (summary): Implements a practical

hybrid pipeline where AES encrypts text and
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LSB-based image steganography embeds the
ciphertext, emphasizing better confidentiality

plus concealment for everyday secure sharing.

2.5 Securing Data in Images Using
Cryptography and

Algorithms (2024)

Steganography

Authors: Pooja Bagane, S. Venkatesh, John
Babu Guttikonda, Arti Badhoutiya, Arun Pratap
Srivastava, Akhilesh Kumar Khan, A. Deepak,
Anurag Shrivastava

Abstract (summary): Proposes a multi-layer

approach combining a classical cipher

(Vigenére) with hash-based LSB embedding to
improve resistance against casual interception
during transmission over open networks.

III. EXISTING SYSTEM

In existing secure data communication systems,
security is typically achieved using single-layer
mechanisms, most

protection commonly

cryptography alone or steganography alone.
Cryptography-based systems focus on encrypting
data using symmetric or asymmetric algorithms so
that the content remains unreadable to unauthorized
users during transmission. While encryption ensures
confidentiality, the presence of encrypted data itself
is evident to attackers, which can raise suspicion
and invite cryptanalysis or brute-force attacks. On
the other hand, steganography-based systems hide
secret information within digital media such as
images, audio, or video files, aiming to conceal the
very existence of the message. These systems rely

on techniques like Least Significant Bit (LSB)
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substitution or transform-domain embedding.

However, since the hidden data is usually not
detected or

once extracted, the

Most

encrypted,
information becomes directly accessible.
existing systems operate independently using either
cryptography or steganography, resulting in limited
resistance against modern cyber threats, traffic
analysis, and steganalysis attacks.

IV. PROPOSED SYSTEM
The proposed system introduces a dual-layer

cyber defense mechanism that integrates
cryptography and steganography to ensure
highly communication

secure data over

untrusted networks. In this approach, the
confidential data is first encrypted using a
strong cryptographic algorithm, transforming
the original message into an unintelligible
ciphertext that guarantees data confidentiality.
This encrypted data is then embedded within a
digital carrier such as an image or audio file
using an efficient steganographic technique,
thereby concealing the very existence of the
communication. By combining these two
security layers, the system ensures that even if
an attacker suspects or extracts the hidden data,
the information remains protected due to
encryption. The proposed architecture enhances
resistance against cyber attacks, steganalysis,
and unauthorized access, making it suitable for
secure  data transmission in  sensitive
applications such as military communication,
online banking, healthcare data exchange, and

cloud-based systems.
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V. SYSTEM ARCHITECTURE VI. IMPLEMENTATION

| ymmetnc

|
I rerypiee
\ |Process

Encrypted y

Munznge AES =120
Errmoctng [ Cover S ——
Process ¥ Media

-
Extracting Decryption

Process | Process |
Stegno Encrypted l .
[ | Message |

LsSBe
Technique

Fig 5.1: System Architecture Fig 6.1: Home page
The diagram illustrates a dual-layer secure data
communication  process that  combines

cryptography and steganography. Initially, the

original message is passed through an
encryption process using a symmetric key
(specifically AES-128), converting the readable =

message into an encrypted form that ensures Fig 6.2: Register page
confidentiality. This encrypted message is then
embedded into a cover media (such as an

image) using the LSB (Least Significant Bit)

steganography technique, producing a stego

media that conceals the very existence of the -
secret data. During reception, the reverse
process is applied: the encrypted message is Fig 6.3: Login page

first extracted from the stego media, and then a . a -
decryption process using the same symmetric : " o——

key is performed to recover the original

message. This workflow ensures both data

secrecy and invisibility, providing strong o | LHENWTY ON A ¥ S CETTIr
protection against unauthorized access and Fig 6.4: OTP page

interception.
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Fig 6.5 :Encryption page

VII. CONCLUSION
This project successfully demonstrates a dual-
layer cyber defense mechanism for secure data
communication by integrating cryptography and
steganography. The proposed system ensures
data confidentiality by encrypting sensitive
information using a

strong  symmetric

encryption algorithm, while simultaneously
concealing the existence of the encrypted data
through steganographic

This

embedding within

digital media. combined approach
significantly enhances security compared to
traditional single-layer methods. Even if the
hidden data is detected during transmission, the
encrypted content remains protected from
unauthorized access. The system is efficient,

reliable, and suitable for secure communication
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over open and untrusted networks. Overall, the
proposed model provides a robust and practical
solution for protecting sensitive information in

modern cyber environments and can be

effectively applied to domains such as secure
messaging, cloud data sharing, and confidential
digital communication systems.

VIII. FUTURE SCOPE
The proposed dual-layer cyber defense system can

be further enhanced by integrating more advanced
and adaptive security techniques. Future work may
involve the use of public key cryptography or hybrid
key management schemes to improve secure key
exchange between communicating parties. The
system can be extended to support video and real-
time multimedia steganography, enabling secure
transmission of high-volume data. Incorporating
machine learning—based steganalysis resistance can
help the system dynamically adapt embedding
Additionally,
cloud and IoT

strategies to evade detection.

deploying the solution in
environments would improve scalability and real-
world applicability. Future enhancements may also
include quantum-resistant cryptographic algorithms,
blockchain-based key management, and mobile
application support, making the system more robust
against evolving cyber threats and suitable for next-

generation secure communication platforms
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