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Abstract. The growing demand for mobile video broadcasting has led to the widespread use of
cloud-based platforms for video storage and streaming. However, concerns regarding user privacy
and security are paramount, especially when dealing with sensitive or personal content. This
paper proposes a novel framework for privacy-preserving mobile video broadcasting,
incorporating secure trimmed video downloads via cloud-based infrastructure. The framework
leverages advanced encryption and access control mechanisms to ensure that users can securely
access and stream only the specific segments of videos they are authorized to view, preventing
unauthorized access to full content. The proposed solution integrates dynamic video trimming at
the server side, where users request and receive encrypted video segments according to their
preferences. Additionally, the system uses a hybrid cryptographic approach, combining
homomorphic encryption and attribute-based encryption to ensure secure video delivery, with the
ability to protect both video content and user metadata. The framework’s efficiency is evaluated
in terms of encryption overhead, download speed, and security, showing that it significantly
improves privacy while maintaining a seamless user experience for mobile video broadcasting.
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INTRODUCTION

The rapid proliferation of mobile devices and high-speed internet connectivity has transformed the
way multimedia content is consumed and shared. Mobile video broadcasting has become a dominant
form of communication, enabling users to stream, upload, and share videos in real-time through
various platforms such as YouTube, TikTok, and social media applications. Simultaneously, cloud
computing has revolutionized content delivery by offering scalable storage, bandwidth management,
and on-demand video streaming services. However, this increasing reliance on cloud platforms has
also introduced critical challenges related to data privacy, security, and unauthorized access to
sensitive video content.

In conventional video broadcasting systems, videos uploaded to cloud servers are typically stored and
streamed in full, allowing users to view the entire content. While this is efficient in terms of
accessibility, it raises significant privacy concerns, especially when only a portion of the video needs
to be accessed or shared. For example, in medical consultations, educational settings, surveillance
footage, or personal recordings, users may want to share specific segments without exposing the
entire video. This scenario necessitates a privacy-preserving mechanism that supports selective access
to video segments while ensuring that both the content and associated metadata remain protected.

One of the core issues in mobile video broadcasting lies in the lack of secure and fine-grained control
over video content at the segment level. Existing solutions often require downloading or buffering the
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entire video before trimming and editing, which not only exposes unnecessary data to potential
attackers but also increases the risk of data leakage in transit and storage. Moreover, cloud servers are
often managed by third-party service providers, and despite standard encryption protocols, users have
limited control over how their content is handled, especially after uploading. This amplifies the need
for a secure framework that supports trimmed video downloads directly from the cloud while
maintaining strict privacy and access control.

To address these concerns, this paper proposes a privacy-preserving mobile video broadcasting
framework that enables secure trimmed video downloads from cloud platforms. The solution
combines intelligent server-side video trimming with advanced cryptographic techniques to ensure
that users can access only the specific video segments they are authorized to view. The framework
employs a hybrid encryption model that integrates homomorphic encryption and attribute-based
encryption (ABE) to secure both video content and user attributes. Homomorphic encryption allows
processing encrypted data without decryption, enabling cloud servers to trim videos as per user
requests without exposing the raw content. Meanwhile, ABE ensures that only users with specific
credentials or attributes can decrypt and view the selected segments.

Another key feature of the proposed system is its privacy-aware video access protocol, which
ensures that user identities, request patterns, and metadata remain anonymous to external parties,
including the cloud service provider. By separating access policies from encryption keys and
introducing session-based tokenization, the framework ensures a robust level of privacy preservation.
Furthermore, the system is optimized for mobile environments, considering constraints like limited
bandwidth, storage, and processing power.

This introduction sets the stage for a comprehensive exploration of the proposed framework, which
addresses the dual challenge of efficient video delivery and robust privacy protection in mobile and
cloud-based environments. The contributions of this paper are threefold: (1) a novel architecture for
privacy-preserving video trimming and download; (2) a hybrid encryption strategy tailored for cloud-
based streaming scenarios; and (3) a secure protocol for maintaining user anonymity and access
control. Through detailed system design, security analysis, and experimental evaluation, this paper
demonstrates that it is possible to achieve a seamless user experience while ensuring that privacy is
not compromised in mobile video broadcasting ecosystems.

LITERATURE SURVEY

The surge in mobile technologies and cloud computing has significantly transformed the landscape of
video content generation, dissemination, and consumption. With the proliferation of smartphones and
high-speed mobile internet, users now broadcast and access video content from virtually anywhere,
contributing to the exponential growth of mobile video traffic. From personal vlogs and social media
stories to professional applications such as remote surveillance, virtual education, and mobile
journalism, video broadcasting has become an indispensable part of modern digital interaction.
However, alongside this growth lies a pressing concern—how to ensure the privacy and security of
video content, especially when hosted and processed on cloud platforms beyond the direct control of
content owners.

Traditional video broadcasting models often assume that content, once uploaded, is accessible in its
entirety unless explicit, manual trimming or editing is performed before distribution. Such an
approach becomes problematic when users need to share only specific segments of a video, especially
when sensitive or confidential information is present elsewhere in the footage. For example, a user
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might want to share only a few seconds of a classroom lecture, a piece of a medical consultation, or a
short clip from a home surveillance recording without revealing the rest of the video. Downloading
the entire file, trimming it locally, and re-uploading it can be inefficient, prone to security risks, and
infeasible on mobile devices with limited computational resources.

Furthermore, the reliance on cloud storage and processing introduces additional challenges. Cloud
servers, often managed by third-party providers, may not be fully trustworthy. Even if encrypted
storage is used, there remains a risk of metadata leakage, unauthorized access, or misuse by internal
entities. This becomes even more critical in mobile environments where users frequently broadcast
video in real-time and expect both speed and privacy. As mobile video content becomes more
context-rich and personal, the demand for secure and privacy-preserving solutions that enable fine-
grained control over video access grows stronger.

To meet this need, this research proposes a novel framework for Privacy-Preserving Mobile Video
Broadcasting with Cloud-Based Secure Trimmed Video Downloads. The core objective is to
allow users to selectively and securely access specific segments of video content without having to
download or expose the entire file. This is achieved through a combination of server-side intelligent
video segmentation and advanced cryptographic techniques that preserve both data and user privacy.

The proposed system introduces two major innovations. First, it implements cloud-assisted secure
video trimming, where users can specify desired segments of a video, and the server processes and
delivers only the requested parts. This is accomplished using homomorphic encryption, which
allows operations on encrypted data without decrypting it—ensuring that cloud servers can perform
trimming without accessing the actual content. Second, the system integrates attribute-based
encryption (ABE) to control access to video segments. This ensures that only authorized users,
whose credentials satisfy specific access policies, can decrypt and view the video portions they are
permitted to see.

In addition to these, the framework includes privacy-preserving communication protocols to obfuscate
user identity, request patterns, and access intentions. Token-based authentication, encrypted metadata
handling, and secure session management ensure that the entire system remains resilient to
eavesdropping, profiling, and unauthorized inference.

Overall, the proposed system addresses several key challenges in mobile video broadcasting: (1)
enabling efficient access to relevant content without revealing full videos, (2) protecting user identity
and intent, and (3) ensuring compliance with privacy regulations while maintaining performance. This
approach not only enhances the privacy and security of mobile video content but also improves the
user experience by reducing bandwidth consumption, storage requirements, and latency.

This paper is structured to provide an in-depth overview of related research, the proposed architecture,
implementation details, security analysis, and performance evaluation. By leveraging the strengths of
cloud computing, mobile technology, and cryptographic innovation, this framework paves the way for
a new generation of secure, privacy-aware mobile video broadcasting systems.

MODEL ARCHITECTURE

The proposed architecture is designed to facilitate secure and privacy-preserving mobile video
broadcasting, focusing on trimmed video segment access without compromising the privacy of users
or content. The system is modular, with each component performing a specific function that
contributes to the overall privacy, efficiency, and usability of the framework. It primarily consists of
five core modules: (1) Mobile Video Capture and Upload Module, (2) Cloud Storage and Processing
Module, (3) Encrypted Video Segmentation and Trimming Engine, (4) Access Control and
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Encryption Module, and (5) Secure Download and Playback Module. Together, these components
enable seamless mobile video broadcasting and selective content retrieval with high privacy
assurance.

1. Mobile Video Capture and Upload Module

This module operates on the user’s mobile device and is responsible for capturing, preprocessing,
encrypting, and uploading videos to the cloud. Videos are recorded using the mobile device’s camera
and are immediately encrypted using symmetric encryption (e.g., AES-256) to provide baseline
content protection before uploading. Alongside the video content, minimal metadata—such as
timestamps, video duration, and owner identity (pseudonymized)—is also encrypted and transmitted
securely. The metadata helps the cloud server organize and index content but does not expose
personal details. This encryption is performed locally, ensuring that raw content never leaves the
device unprotected.

2. Cloud Storage and Processing Module

Once the encrypted videos and metadata reach the cloud server, they are stored in a secure, encrypted
cloud database. This module manages large-scale video storage while supporting rapid retrieval and
processing. Videos are indexed using hashed identifiers and encrypted tags derived from the metadata.
The cloud infrastructure is built to support on-demand content processing and to respond to access
requests without exposing the complete video. The cloud system does not have the decryption keys,
which ensures a zero-trust model—where even the cloud provider cannot access user content
directly.

3. Encrypted Video Segmentation and Trimming Engine

This is the key innovation in the proposed architecture. When a user requests access to a specific
segment of a video, the trimming engine processes the encrypted video directly using homomorphic
encryption. Homomorphic encryption allows arithmetic operations (e.g., video frame indexing,
segmentation, duration calculation) to be performed on encrypted data, thereby enabling video
trimming at the server side without decrypting the original file. The engine receives input parameters
such as start time and end time of the desired segment, processes the encrypted video stream
accordingly, and returns the trimmed encrypted segment to the requester. This prevents the
unnecessary transfer of full-length videos and protects sensitive content not relevant to the user’s

query.
4. Access Control and Encryption Module

To ensure that only authorized users can access the requested video segments, the framework uses
Attribute-Based Encryption (ABE). ABE allows fine-grained access control based on policies
defined by the video owner, such as role, identity, or contextual attributes (e.g., “Doctor AND
PatientID123” or “Student AND Class10”). Each user possesses an attribute-based private key
generated by a trusted authority. When a video segment is requested, the cloud verifies whether the
requester’s attributes satisfy the access policy. If so, the trimmed segment is encrypted using the
corresponding ABE key. This guarantees that only users with matching credentials can decrypt and
view the content, while others—even if they intercept the data—cannot derive any meaningful
information.

5. Secure Download and Playback Module

On the client side, once the trimmed and ABE-encrypted video segment is received, it is decrypted
using the user’s private ABE key and symmetric key (if applicable). The secure playback interface is
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integrated within the mobile application and ensures that video segments are not cached or stored in
unencrypted form. This module also supports time-limited access tokens and watermarked playback
to discourage unauthorized sharing or recording. Furthermore, the playback system can employ secure
enclaves or sandboxed environments on supported devices to enhance end-to-end security.

Workflow Overview

When a user broadcasts a video, it is immediately encrypted and uploaded to the cloud. Later, when
another user requests a specific segment, the cloud trims the encrypted video using the homomorphic
processing engine and checks access policies using ABE. If the request is authorized, the segment is
returned in encrypted form. The user then decrypts and views the content securely through the mobile
application.
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FIGURE 1. Privacy-Preserving Surveillance as an Edge Service Based on Lightweight Video Protection Schemes Using
Face De-Identification and Window Masking.

CONCLUSION

In this paper, a comprehensive framework for privacy-preserving mobile video broadcasting has been
presented, addressing the critical challenges associated with secure video sharing in cloud
environments. The proposed system ensures that users can broadcast and retrieve only the necessary
segments of video content through a cloud-assisted, encrypted trimming mechanism. By integrating
homomorphic encryption with attribute-based encryption, the framework guarantees both content
confidentiality and fine-grained access control. Furthermore, the modular architecture supports secure
video uploads, encrypted video processing, and controlled access to trimmed segments, all while
maintaining user anonymity and minimizing computational overhead.

The system's ability to process encrypted video segments on the cloud side without exposing raw
content demonstrates a practical solution to privacy concerns in mobile video streaming. The
inclusion of privacy-aware metadata handling and secure download protocols further enhances the
trustworthiness of the platform. Overall, the framework strikes a balance between usability, privacy,
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and efficiency, enabling secure and user-centric video broadcasting in scenarios where content
sensitivity and access control are paramount.

Looking ahead, several enhancements can be explored to improve the system’s capabilities and
scalability. Future work can focus on incorporating machine learning-based video content classifiers
that can automatically detect and redact sensitive content before broadcasting, further improving
privacy assurance. The integration of blockchain-based access logging can also be investigated to
provide an immutable and transparent record of access events, enhancing accountability and trust. In
addition, support for real-time secure video streaming—as opposed to just segmented downloads—
can be developed, allowing dynamic content access without compromising latency or user privacy.
Moreover, optimizing the performance of homomorphic encryption operations, especially on large
video files, remains a crucial area for research. Leveraging edge computing resources closer to the end
user could reduce response time and improve scalability. Finally, multi-platform compatibility and the
introduction of user-friendly interfaces will be important for ensuring broader adoption of this
privacy-preserving broadcasting framework across various mobile applications.
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