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ABSTRACT - Castella is a pioneering web-based system
designed to enhance the podcast-sharing experience through
voice-enabled interactions. The system addresses significant
shortcomings of traditional podcast services, such as limited
accessibility and the lack of natural navigation, by utilizing
voice recognition technology that allows users to search, play,
and navigate podcast content using simple voice commands.
This functionality greatly improves usability for individuals
with visual impairments or limited technical expertise. Castella
supports podcast producers with an intuitive interface to
upload, tag, and organize audio content, fostering a shared and
open content environment. Built on the MERN (MongoDB,
Express.js, React, Node.js) stack, the platform features a
scalable backend for effective data management and a
responsive frontend for seamless performance across various
devices. The integration of hands-free voice interaction not
only boosts user engagement but also aligns with current
accessibility standards in web app development. Castella
exemplifies how new technologies can be leveraged to create
inclusive, community-focused digital platforms for content
sharing and discovery.
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1. INTRODUCTION

Over the past few years, the consumption of audio materials,
particularly podcasts, has grown exponentially due to the
increasing popularity of on-demand media and mobile and web-
based platforms. Despite the impressive growth of digital
podcast services, several challenges remain, including poor
accessibility for people with disabilities, unintuitive interfaces
for those with low technical skills, and a lack of interactive
engagement mechanisms. This system addresses these gaps by
employing new methodologies that enhance usability while
promoting inclusiveness and community engagement. Castella
is a voice-supported podcast-sharing system designed to bridge
these gaps using cutting-edge web development tools and voice
recognition support. The system allows users to interact using
voice commands for primary activities such as finding podcasts,
listening to episodes, and exploring the user interface. This
hands-free approach enhances accessibility, particularly for
visually impaired users, while also providing convenience for
the entire user community.

Developed on the MERN stack (MongoDB, Express.js, React,
Node.js), Castella combines a responsive and dynamic frontend
with a scalable and efficient backend structure. This technology
stack supports the system in handling large amounts of user data,

real-time updates, and providing a consistent experience across
devices. The platform also offers podcast creators tools to
upload and organize their content, promoting a community-
based environment that promotes content diversity and user
collaboration. The main objective of this research and
development effort is to show how new web technologies, when
integrated with voice interaction systems, can redefine user
experience in content-sharing platforms. This paper describes
the design, implementation, and possible impact of Castella,
with emphasis on accessibility, scalability, and user-centered
interaction.

With the growing adoption of voice assistants and smart
devices, users increasingly seek intuitive and accessible digital
experiences. Voice-enabled technology has emerged as a key
enabler of hands-free interaction, particularly benefiting users
with disabilities and those in multitasking environments.
Castella leverages this trend by embedding voice control into its
core functionality, simplifying podcast discovery and playback.
By supporting user-generated content and fostering community
engagement, the platform promotes inclusivity and diverse
content creation within a scalable, modern architecture.

2. METHODOLOGY

The suggested methodology for Castella development, a voice-
based podcast-sharing service, includes a number of primary
elements such as system design, technologies employed, and
features to be integrated. The project will use the MERN stack
(MongoDB, Express, React, Node.js) in order to develop a
strong, scalable web application that incorporates voice
recognition, natural language processing, and dynamic content
management.

Key Features and Functionalities: The primary functionality
of Castella will revolve around voice control for podcast
management. Key features that will be implemented are:

Voice Search and Discovery: Voice commands will be used by
users to search for podcasts, e.g., "Search for technology
podcasts" or "Show me comedy podcasts.” The system will
receive these commands and show suitable results.

Voice-Controlled Playback Management: Voice commands
will be incorporated for voice control of podcast playback, such
as "Play," "Pause," "Skip 30 seconds," "Rewind," or "Play next
episode.” This will give users a hands-free experience of
listening to podcasts.

Voice-Controlled Subscription Management: Users will be
able to subscribe and unsubscribe from podcasts through voice
commands such as "Subscribe to 'Planet Money™ or
"Unsubscribe from "The Daily"."
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Podcast Sharing through Voice: Users can share podcast
episodes or links with friends by simply uttering commands
such as "Share this episode with my friend John" or "Send this
podcast to my email."

Personalized Recommendations through Voice: The platform
will provide users with personalized podcast recommendations
based on their listening history and preferences. Users can utter
commands such as, "Recommend a science podcast to me," or
"Display podcasts similar to 'Radiolab.'

User Profile and History Management: Users will be able to
see and manage their profile, subscription list, and listening
history through voice commands. For example, users can say,
"Show me my latest podcasts"” or "Go to my profile.”
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3. RESULT AND DISCUSSION

The system, which combines collaborative filtering and
content-based filtering, has shown improved recommendation
accuracy and diversity. Collaborative filtering suggestions are
based on user behavior, while content-based filtering leverages
podcast metadata. Although the system effectively personalizes
recommendations over time, challenges such as the cold-start
problem for new users and balancing novelty with relevance
persist. Content-based filtering mitigates the cold-start issue,
but further optimization is required to prevent "filter bubbles.”

4. CONCLUSION

The Castella project was able to develop a cutting-edge, voice-
assisted podcast-sharing platform using the MERN stack to
enhance accessibility, user interaction, and engagement within
the world of podcasting. By harnessing cutting-edge voice
recognition technologies, Castella facilitates hands-free
interaction with podcasts, providing users with the capacity to
search, play, and manage podcasts through voice-based simple
commands. This improves the overall user experience by
making the site more accessible and intuitive, particularly for
users who are disabled or want the convenience of a hands-free,
voice-first interface. The MERN stack has been used to scale
efficiently for the platform, with MongoDB handling strong
data management and React providing a responsive and
dynamic user interface. The real-time features facilitated by
Node.js enable smooth processing of voice commands and
personalization. Castella's innovative podcast discovery and
voice recognition-based content management is a significant
improvement over conventional podcast platforms with strong
text-based engagement. Moreover, adding personalized
suggestions from listening behavior, sentiment analysis, and
real-time feedback further increases user satisfaction and
engagement. By enabling users to engage with podcasts in a
similar way they might have a conversation, Castella presents

new possibilities for hands-free consumption of content and a
new standard for future voice-operated digital platforms.

In summary, Castella is a paradigm of how podcasts are
consumed and engaged with, combining accessibility with
innovation. The use of voice technology not only enhances user
experience but also symbolizes the power of Al and machine
learning to change the way digital content is accessed and
exchanged. As voice assistants and Al continue to evolve,
Castella lays the foundation for the future of interactive media
platforms, paving the way for more inclusive, efficient, and
engaging digital experiences.
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