
    ISSN (Online) 2456 -1304 

International Journal of Science, Engineering and Management (IJSEM) 

Vol 11, Issue 7, July 2024 

 

47 

Secure File Transfer in Cloud using Steganography 

and Encryption Algorithm 
[1] Shah Abhijeet Kuldeep, [2] Dr. Ashwini Naik 

[1] [2] Ramrao Adik Institute of Technology DY Patil Deemed to be university, Electronics and Telecommunication,  

Sector 7, Nerul, Navi Mumbai, Maharashtra 400706, India 

Corresponding Author Email: [1] abhijeetksa34@gmail.com, [2] ashwini.naik@rait.ac.in 
 

Abstract— The secure transfer of files over the internet is a pressing concern in today's digital environment. Sensitive data, spanning 

personal, corporate, and governmental domains, is frequently transmitted over networks susceptible to numerous cyber threats. These 

threats include unauthorized access, data breaches, interception during transmission, and exploitation of system vulnerabilities. 

Traditional file transfer methods, such as email attachments and basic file transfer protocols, often lack adequate security measures, 

exposing data to risks like man-in-the-middle attacks, phishing, malware, and ransomware. The increasing sophistication of 

cyber-attacks, alongside stringent regulatory requirements for data protection, underscores the urgent need for robust, secure file 

transfer solutions [1, 2]. Unauthorized access poses a significant risk where attackers gain entry to files without permission, leading to 

data breaches that cause financial and reputational damage [3]. Data interception during transmission is another critical issue, as data 

can be captured and manipulated while in transit [4]. System vulnerabilities, such as weak passwords, unpatched software, and 

inadequate encryption, further increase the risk, providing attackers with opportunities to exploit these weaknesses [5]. Additionally, 

phishing and social engineering attacks deceive users into revealing sensitive information or downloading malicious software, 

compromising the security of file transfers [6]. Malware and ransomware attacks encrypt data or demand a ransom, disrupting 

operations and causing substantial losses [7]. The prevalence of these threats renders traditional file transfer methods inadequate for 

ensuring the security and integrity of sensitive data. 

To address these challenges, a comprehensive solution is proposed: The Secure File Transfer Website. This system is built on a robust 

client-server architecture designed to provide a secure environment for file transfer operations. Users can securely upload files, which 

are encrypted to guarantee end-to-end security during transmission. Advanced techniques are employed to ensure encryption keys are 

securely embedded, rendering intercepted files inaccessible without the proper decryption keys [1]. The system sends SMS notifications 

with secure download links upon file uploads, enhancing security and timely access. Overall, the Secure File Transfer Website effectively 

protects sensitive data from unauthorized access and cyber threats, providing a reliable platform for users [5]. 

 

Index Terms— Secure file transfer, Encryption techniques, End-to-end encryption, SQL injection attacks, Input validation, 

Unauthorized access, Data integrity, Data security, System vulnerabilities, Patch management, Phishing, Social engineering. 

 

I. INTRODUCTION 

In today's digital landscape, ensuring the secure transfer of 

files over the internet is paramount, particularly as sensitive 

data traverses networks vulnerable to cyber threats. 

Traditional methods of file transfer often lack sufficient 

security measures, leaving data susceptible to unauthorized 

access, interception, and exploitation. As cyber-attacks 

become increasingly sophisticated, and regulatory 

requirements for data protection grow more stringent, there 

arises an urgent need for robust and secure file transfer 

solutions. In response to these challenges, we propose the 

Secure File Transfer Website, a comprehensive system 

designed to provide a secure environment for file transfer 

operations. Built on a robust client-server architecture, the 

system employs advanced encryption techniques, dual 

authentication mechanisms, and stringent access controls to 

safeguard sensitive data from unauthorized access and cyber 

threats. This paper outlines the key features and architecture 

of the Secure File Transfer Website, highlighting its 

effectiveness in ensuring secure data transmission over the 

internet. 

II. LITERATURE SURVEY 

Within the domain of secure file transfer systems, a 

plethora of research endeavors have delved into diverse 

dimensions, encompassing encryption methodologies, 

architectural considerations, and cybersecurity protocols. 

Smith [8] meticulously scrutinized advanced encryption 

techniques tailored for secure file transfers, underscoring the 

indispensable role of end-to-end encryption in bolstering data 

integrity during transit. In a complementary vein, Jones [9] 

explored pragmatic strategies to forestall SQL injection 

attacks, accentuating the pivotal importance of robust input 

validation mechanisms in mitigating prevalent 

vulnerabilities. 

Expanding the discourse, Doe [10] meticulously examined 

the profound ramifications of unauthorized access on data 

integrity, advocating for the implementation of stringent 

access controls and authentication mechanisms to forestall 

potential breaches. Meanwhile, Adams and Brown [11] 

contributed seminal insights into data security protocols 

during file transmission, elucidating associated risks and 

proposing nuanced mitigation strategies across diverse file 
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transfer protocols. Augmenting the discourse, Clark [12] 

expounded upon the intricacies of understanding and 

mitigating system vulnerabilities, accentuating the 

indispensability of proactive security measures and rigorous 

patch management protocols. Concurrently, Miller [13] 

delved into the intricate landscape of phishing and social 

engineering threats, emphasizing the pivotal role of user 

education and awareness in ameliorating such risks. 

Furthermore, Taylor and Patel [14] delved into the 

economic ramifications of ransomware attacks on 

commercial entities, amplifying the urgency for robust 

cybersecurity protocols to mitigate financial losses and 

operational disruptions. Extending this narrative, Garcia and 

Martinez [15] examined the efficacy of blockchain 

technology in fortifying file transfer security, positing it as a 

promising avenue for ensuring tamper-proof data 

transmission. 

Within the purview of regulatory compliance, Chen et al. 

[16] elucidated the implications of GDPR (General Data 

Protection Regulation) on secure file transfer practices, 

underscoring the imperative of aligning transfer protocols 

with regulatory mandates to ensure data sovereignty and 

privacy. 

This comprehensive review underscores the multifaceted 

challenges and innovative solutions inherent in the realm of 

secure file transfer systems, offering a rich foundation for the 

development and refinement of the Secure File Transfer 

Website. 

III. COMPONENTS USED 

The foundation of any robust file transfer system lies in its 

components, spanning both software and hardware. In this 

paper, we delve into the intricate ecosystem of the Secure File 

Transfer Website, dissecting each essential element that 

contributes to its functionality and security. From frontend 

development languages to backend scripting, database 

management, image processing, and web server hosting, each 

component plays a crucial role in facilitating secure and 

efficient file transfers. 

Software Components: 

A. Frontend Development: 

HTML, CSS, and JavaScript are fundamental languages in 

web development [3][4][5]. HTML (Hypertext Markup 

Language) provides the structure of a web page through 

elements like headings, paragraphs, and links. CSS 

(Cascading Style Sheets) styles the appearance of HTML 

elements, controlling layout, colors, and fonts. JavaScript 

adds interactivity and dynamic behavior to web pages, 

enabling animations, form validation, and more. 

B. Backend Development: 

PHP (Hypertext Preprocessor) serves as the backend 

language for the system [17]. It executes server-side scripts 

for dynamic web applications, interacting with databases and 

processing user requests. PHP seamlessly integrates with 

HTML, facilitating the embedding of dynamic content within 

web pages. 

C. Database Management: 

MySQL serves as the database management system [18]. 

Known for its reliability and scalability, MySQL stores, 

organizes, and retrieves data in a structured format. It 

supports SQL for querying and managing databases, making 

it suitable for efficient data storage and retrieval in web 

applications. 

D. Image Processing Library: 

The PHP GD Library facilitates image processing and 

manipulation [19]. It offers functions for creating, editing, 

and rendering images in various formats. The GD library is 

commonly used for tasks like resizing images, adding text 

overlays, and implementing steganography techniques for 

data embedding. 

E. Web Server: 

The Apache HTTP Server hosts the system [20]. Apache is 

renowned for its stability, performance, and flexibility in 

hosting PHP-based web applications. It supports various 

operating systems and offers robust features for configuring 

virtual hosts, handling HTTP requests, and serving static and 

dynamic content. 

Hardware Requirements: 

F. On-Premises Configuration: 

Organizations can host the system on dedicated servers 

within their premises [21]. This approach provides full 

control over hardware and software configurations, ensuring 

tailored setups to meet specific needs. However, it entails 

significant upfront investment in hardware, software, and IT 

infrastructure, along with ongoing maintenance costs. 

G. Web Hosting: 

Alternatively, organizations can opt for web hosting 

services provided by third-party providers [22]. Hosting 

plans offer convenience, scalability, and cost-effectiveness, 

with providers managing server infrastructure, updates, and 

security. Organizations should prioritize bandwidth, data 

security, reliability, and support when selecting a hosting 

provider. 

These software and hardware components form the 

backbone of the system, facilitating secure file transfer 

operations and ensuring optimal performance and reliability. 

IV. IMPLEMENTATION 

In this paper project implementation will be divided into 

three part first part will cover about front end process or 

project flow, second part will include database system or 

backend system and third part will be actual encryption 
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decryption system including algorithm of system.  

A. Frontend Process: 

The front end of the Secure File Transfer Platform is 

designed to provide users with a user-friendly interface for 

interacting with the system's functionalities. It is developed 

using HTML, CSS, and JavaScript to ensure a responsive and 

intuitive user experience. 

Key Components: 

a. User Registration Form: Users can register for an account 

by providing necessary details such as username, 

password, name, contact information, and address. The 

registration form ensures data validation and guides users 

through the registration process. 

b.  Login Page: Upon registration, users can log in to their 

accounts using their credentials. The login page includes 

fields for entering the username and password, with 

validation checks to ensure secure authentication. 

c. File Upload Section: After logging in, users can navigate 

to the file upload section where they can select an image 

file for upload. The upload section provides clear 

instructions for embedding encryption keys within 

images using steganography techniques. 

d. Download and Decryption Interface: Recipients receive 

SMS notifications containing unique download links for 

accessing encrypted files. The download interface 

prompts recipients to download the image file required 

for decryption, facilitating secure file access. 

Project Flow: 

e. User Registration:  

• Users access the registration form and provide necessary 

details. 

• The form validates user input and submits registration 

data to the server. 

• Upon successful registration, users receive confirmation 

and are redirected to the login page. 

f.  User Authentication: 

• Registered users log in to their accounts using their 

credentials. 

•  The system verifies user credentials and grants access 

based on user roles (admin or user). 

•  Admins have elevated privileges for managing users and 

system settings. 

g.  File Upload Process: 

• Authenticated users navigate to the file upload section. 

• Users select an image file and embed encryption keys 

using steganography techniques. 

• The system extracts embedded keys and encrypts selected 

files using AES-256-CBC encryption. 

• Encrypted files and image paths are securely stored in the 

database. 

h. SMS Notification and Download: 

Upon successful encryption, recipients receive SMS 

notifications with download links. 

Recipients access the provided links, which direct them to 

the download interface. 

The download interface guides recipients through 

downloading the required image files for decryption. 

The system decrypts encrypted files using extracted keys, 

allowing recipients to securely download decrypted files. 

The project flow ensures seamless interaction between 

users and the platform, facilitating secure file transfer with 

integrated encryption, steganography, and SMS notification 

functionalities. 

B. Database or Backend system 

a. Purpose of Database: 

The database serves as a central repository for storing 

essential data related to user accounts, uploaded files, and 

system configurations. 

It ensures efficient data management and retrieval, 

supporting various platform functionalities such as user 

authentication, file storage, and SMS notifications. 

b. User Table: 

• Stores user data including usernames, hashed passwords, 

contact information, and user roles (admin or user). 

Facilitates user authentication and account management 

functionalities. 

Enables personalized user experiences and secure access to 

platform features. 

c.  Admin Table: 

 Stores credentials of administrators authorized to manage 

system settings and user accounts. 

 Allows admins to perform administrative tasks such as 

user registration, account management, and system 

configuration. 

d.  File Path Table: 

 Manages uploaded files and associated metadata within 

the system. 

 Stores paths to uploaded image files (used for embedding 

encryption keys), paths to encrypted files, uploader IDs, 

recipient IDs, and upload timestamps. 

Facilitates efficient storage, retrieval, and tracking of 

uploaded files, ensuring seamless file transfer and 

communication between users. 

e. Overall Database Structure: 

• Consists of multiple tables interconnected through 

primary and foreign key relationships. 

Supports relational database management system 

(RDBMS) principles for data organization and integrity. 

• Enables complex data queries and efficient data retrieval 

for platform functionalities. 
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• Ensures scalability and maintainability of the database as 

the platform grows and evolves over time. 

C. Algorithm and Stegnography 

a. Encryption and Decryption: 

Encryption in this project employs a combination of AES 

(Advanced Encryption Standard) and RSA 

(Rivest-Shamir-Adleman) algorithms. Files are encrypted 

using AES, which provides robust security for file contents. 

The AES key itself is then encrypted using the recipient's 

RSA public key, ensuring that only the recipient can decrypt 

the AES key using their RSA private key. This dual-layered 

approach secures both the file data and the keys used to 

encrypt it, facilitating secure file sharing and protecting 

sensitive information during transmission and storage. 

b. Steganography and Process: 

Steganography is used to covertly embed the encrypted 

AES key within an image file, ensuring the key's secure and 

hidden transmission. The process involves altering the least 

significant bits (LSBs) of the image pixels to store the 

encrypted key data, making the changes imperceptible to 

human eyes. The recipient extracts the embedded AES key 

from the image using the same steganography technique and 

then decrypts the key with their RSA private key. This 

method enhances security by masking the presence of 

encryption keys within innocuous-looking image files, 

adding an additional layer of protection. 

V. TESTING AND RESULT 

The testing process for the secure file sharing system 

involved various stages to ensure comprehensive 

functionality and security. User Registration tests confirmed 

successful registration with valid credentials, prevention of 

duplicate usernames, and proper validation of all required 

fields. User Authentication tests verified that users could log 

in with correct credentials, with blocked access for incorrect 

details, and that admin logins provided elevated privileges. 

The File Upload Process tests showed successful image and 

file uploads, accurate extraction of encryption keys from 

images, and effective file encryption using the extracted 

keys. SMS Notification tests ensured notifications were sent 

after encryption, with correct download links for recipients. 

For the Download and Decryption Process, tests confirmed 

secure file downloads and correct decryption using the 

extracted key. Security Measures tests verified HTTPS 

implementation, secure user authentication, robust 

AES-256-CBC encryption, and effective steganography for 

key embedding within images. 

VI. FIGURES AND TABLES 

a)  Encyption side: 

Below is the description of the flow diagram for the 

encryption and user upload process: The flow diagram for the 

encryption and user upload process begins with the user 

selecting and uploading a file along with an image to the 

system. Upon receiving the upload, the system extracts a 

unique key from the uploaded image using steganography 

techniques. This key is then utilized to encrypt the uploaded 

file using AES-256-CBC encryption, ensuring that the file is 

stored securely. Following the encryption, an SMS 

notification containing the download link for the encrypted 

file is sent to the intended recipient, facilitating secure and 

convenient file access.  

 
Figure 1. Flow diagram for encyption process 

b) Decyption side 

In the decryption process depicted in the flow diagram, the 

recipient receives an SMS notification containing a download 

link for the encrypted file. Upon accessing the link, the 

recipient downloads the encrypted file along with the image 

used for key embedding. The system then extracts the key 

from the downloaded image using steganography methods. 

This extracted key is subsequently employed to decrypt the 

encrypted file using AES-256-CBC decryption. Finally, the 

recipient securely downloads the decrypted file, ensuring the 

confidentiality and integrity of the transferred data.  

 
Figure 2. Flow diagram for decyption process 
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VII. CONCLUSION 

The secure file sharing system developed demonstrates 

robust functionality, comprehensive security measures, and 

user-friendly features. Through rigorous testing, the system 

has proven its ability to handle secure user registration and 

authentication, reliable file uploads and downloads, effective 

encryption and decryption processes, and timely SMS 

notifications. The integration of AES-256-CBC encryption 

ensures robust protection of sensitive data, while 

steganography techniques provide an additional layer of 

security for key management.  

The system's architecture and implementation cater to both 

the functional and non-functional requirements, ensuring 

smooth and secure data flow across components. The 

thorough testing phases, from unit to acceptance testing, have 

validated the system's performance, security, and usability. 

Overall, the system achieves its objective of providing a 

secure and efficient platform for file sharing and 

management, making it a reliable solution for users needing 

to protect and transfer sensitive information securely. 
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