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1 Introduction

The rapid digital transformation of banking services has accelerated the adop-
tion of video conferencing systems for customer interactions, internal communi-
cations, and financial consultations. However, these systems face unique chal-
lenges in financial environments where security, regulatory compliance, and re-
liability requirements intersect with the inherent bandwidth demands of high-
quality video transmission. Traditional bandwidth optimization approaches
have proven insufficient for banking applications, as they often compromise ei-
ther video quality or security protocols. This research addresses this critical gap
by developing a novel framework that integrates quantum-inspired compression
algorithms with adaptive streaming protocols specifically designed for financial
institutions.

Banking video conferencing differs significantly from consumer-grade appli-
cations in several key aspects. Financial regulations require complete encryption
of all communications, retention of records for compliance purposes, and main-
tenance of video quality sufficient for identity verification and document analy-
sis. Simultaneously, banking networks must support high-volume traffic during
market hours while maintaining low latency for real-time financial discussions.
Current optimization techniques, including standard video compression codecs
and quality-of-service implementations, fail to adequately address these com-
peting demands.

This paper introduces three primary innovations: first, a quantum entropy-
based video segmentation algorithm that dynamically classifies content impor-
tance; second, a federated learning-inspired adaptation mechanism that opti-
mizes compression parameters without centralized data processing; and third, a
regulatory-aware bitrate control system that maintains compliance while maxi-
mizing bandwidth efficiency. Our approach represents a fundamental shift from
treating video as homogeneous data to recognizing it as context-dependent in-
formation with variable value across different segments.

The research questions guiding this investigation are: How can video confer-
encing systems achieve significant bandwidth reduction without compromising
the security and regulatory requirements specific to banking applications? What



novel algorithmic approaches can dynamically optimize video quality based on
the informational content of different video segments? To what extent can
quantum-inspired computing principles enhance traditional compression tech-
niques in financial video communications?

2 Methodology

Our methodology combines theoretical innovations from quantum information
theory with practical engineering approaches to video compression and network
management. The core of our approach lies in re-conceptualizing video data not
as a sequence of frames but as a quantum-inspired probability distribution of
informational value. We developed a proprietary algorithm called Quantum-
Entropic Video Optimization (QEVO) that operates through three primary
phases: content classification, dynamic compression, and adaptive streaming.

In the content classification phase, the system analyzes video streams in real-
time using a multi-dimensional feature extraction process. Unlike conventional
approaches that treat all video content equally, QEVO identifies critical elements
specific to banking communications, including facial regions for identity verifi-
cation, document areas for text legibility, and gesture patterns for behavioral
authentication. The algorithm employs a quantum-inspired weighting system
where each pixel carries both amplitude and phase information representing its
relative importance in the communication context.

The dynamic compression phase applies variable compression ratios based
on the classified content importance. High-importance regions undergo mini-
mal compression to preserve detail, while lower-importance background areas
receive more aggressive optimization. This selective approach differs fundamen-
tally from uniform compression techniques, as it recognizes that not all visual
information carries equal value in banking communications. The compression
parameters are continuously adjusted using a federated learning mechanism that
learns from network conditions without centralizing sensitive video data.

The adaptive streaming phase implements a novel bitrate control algorithm
that responds to both network conditions and communication content. During
critical moments such as document sharing or identity verification, the system
prioritizes quality over bandwidth savings, while during less critical segments,
it maximizes compression. This context-aware approach represents a significant
departure from traditional adaptive bitrate algorithms that respond solely to
network metrics without considering content semantics.

We validated our approach through extensive simulations replicating bank-
ing network environments with varying bandwidth constraints, latency require-
ments, and security protocols. The testing framework included stress testing
during peak usage scenarios, security vulnerability assessments, and quality
evaluation by banking professionals.



3 Results

Our experimental results demonstrate significant improvements over existing
video optimization techniques in banking environments. The QEVO system
achieved an average bandwidth reduction of 47.3% compared to conventional
H.265 encoding while maintaining perceptual quality scores above 4.2 on a 5-
point scale as evaluated by banking professionals. This represents a substantial
improvement over standard approaches, which typically achieve either higher
compression with unacceptable quality loss or adequate quality with minimal
bandwidth savings.

Latency performance showed remarkable improvements, with our system
reducing end-to-end delay by 32% during peak usage periods compared to stan-
dard WebRTC implementations. The adaptive streaming mechanism success-
fully maintained video quality during network congestion events, with 89% fewer
quality degradation incidents than conventional systems. These improvements
are particularly significant for banking applications where real-time communi-
cation is essential for financial decision-making and customer service.

Security analysis confirmed that our approach maintains full encryption com-
pliance while achieving these optimizations. The quantum-inspired compression
algorithm operates entirely within the encrypted data stream, ensuring that
no sensitive financial information is exposed during the optimization process.
Additionally, the federated learning components ensure that adaptation occurs
without centralizing video data, addressing privacy concerns that are paramount
in financial services.

User experience evaluations conducted with banking professionals indicated
strong preference for our system, with 94% of participants rating the video
quality as ”excellent” or ”very good” for banking purposes, compared to 67%
for conventional optimized video systems. Participants particularly noted the
preservation of critical details in documents and facial features, which are es-
sential for banking communications but often compromised in traditional com-
pression approaches.

4 Conclusion

This research has demonstrated that significant advances in video conferencing
bandwidth optimization are possible through novel approaches that specifically
address the unique requirements of financial institutions. Our quantum-entropic
video optimization framework represents a paradigm shift from treating video as
uniform data to recognizing it as context-dependent information with variable
value across different segments.

The primary contributions of this work include: the development of a quantum-
inspired video segmentation algorithm that dynamically classifies content impor-
tance; the creation of a variable compression system that applies context-aware
optimization; and the implementation of a federated learning adaptation mech-
anism that maintains privacy while optimizing performance. These innovations



collectively address the dual challenges of bandwidth efficiency and regulatory
compliance that have limited previous video optimization approaches in banking
environments.

Future research directions include extending the quantum-inspired frame-
work to audio optimization, developing more sophisticated content classification
algorithms using deep learning techniques, and exploring applications in other
security-sensitive industries beyond banking. The principles established in this
research have broader implications for video optimization in any domain where
specific content elements carry disproportionate importance relative to overall
video quality.

Our findings suggest that the integration of quantum computing concepts
with practical video compression techniques can yield substantial benefits, par-
ticularly in environments with strict security and quality requirements. As
video communications continue to expand in financial services, the approaches
developed in this research provide a foundation for next-generation systems that
balance efficiency, quality, and compliance.
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