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Abstract: The increasing demand for video content on digital platforms necessitates rapid, scalable, and cost-effective
production methods. This paper introduces an innovative, automated video generation platform that integrates advanced
Natural Language Processing (NLP), Text-to-Speech (TTS), and Al-driven image generation. Designed to democratize content
creation, the proposed system leverages a modular, cloud-based architecture to produce high-quality videos with minimal
human intervention. We discuss the system architecture, implementation details, workflow processes, performance evaluations,
and the challenges encountered. Future enhancements are also proposed to further expand the platform’s capabilities.
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I INTRODUCTION

The proliferation of digital media has dramatically in-
creased the consumption and production of video content.
Platforms such as YouTube, TikTok, and Instagram now
demand rapid turnaround and high-quality video production.
However, conventional video production involves multiple
labor-intensive steps, including scripting, voiceover recording,
image selection, and post-production editing. These challenges
are especially pronounced for non-professional users such as
educators, small businesses, and independent content creators.
In response to these challenges, our work presents an automated
video generation Software-as-a-Service (SaaS) platform. By
harnessing the power of state-of-the-art Al techniques namely
NLP, TTS, and image synthesis—the plat- form dramatically
reduces production time and cost while maintaining high
quality. The system is designed with a modular architecture,
ensuring scalability and ease of maintenance. This paper
outlines the design philosophy, technical architecture, detailed
workflow, and evaluation metrics for our platform.
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1. BACKGROUND AND MOTIVATION

The traditional video production process is fraught with
challenges:

» Time Consumption:
Manual scripting, voice recording, and editing can take
days.

» High Costs:
Professional equipment and skilled labor increase
production costs.

» Inaccessibility:
Non-experts often lack the technical expertise to produce
high-quality videos.

To overcome these obstacles, our platform integrates
multiple Al-driven processes:

> Script Generation
NLP models analyze user inputs to generate engaging
scripts.
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» Voice Synthesis
Google Cloud Text-to-Speech (TTS) converts text into
high-quality, natural-sounding audio.

» Image Generation:
The Replicate APl generates con- textually relevant
images based on textual prompts.

This seamless integration not only democratizes video
production but also provides users with a toolset that
dramatically cuts down on manual intervention and production
time.

I1. SYSTEM ARCHITECTURE AND DESIGN
PRINCIPLES

Our system is designed with modularity, scalability, and
user-centricity in mind. The overall architecture is composed of
three primary layers:

A. Frontend Layer
The frontend is built using React.js and Next.js, providing
aresponsive and interactive user interface. Key aspects include:

» Component-Based Structure
Ensures reusability and a modular design.
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» Server-Side Rendering (SSR)
Improves load times and enhances SEO.

B. Backend Layer
The backend is powered by Node.js and Express.js,
handling:

» APl Request Management
Organizes routes for user input processing and external
API integration.

» Data Orchestration
Coordinates between NLP models, TTS services, and
image generation APIs.

» Asynchronous Operations
Utilizes non-blocking 1/0 to minimize latency during
heavy processing tasks.

C. Data Storage and Cloud Services
The platform employs a hybrid storage solution:

> PostgreSQL with Drizzle ORM
Manages structured data such as user profiles and project
metadata..

> Firebase
Provides secure, scalable cloud storage for multimedia
files including audio and images.

-
Logo J Header rDashboard ] O ]
kk
(- ~)
Dashboard Dashboard Create Neﬂ
Dashboard —
\ 3 {.; Figure 1
| Dashboard | You dont have any videos created
[ Create New ]
R < >

UISRT25MAY574

WWW.ijisrt.com 4718



https://doi.org/10.38124/ijisrt/25may574
http://www.ijisrt.com/

Volume 10, Issue 5, May — 2025
No:-2456-2165

International Journal of Innovative Science and Research Technology ISSN

https://doi.org/10.38124/ijisrt/25may574

Fig 1 User Dashboard for Video Management
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Fig 2 Alternate View of the User Dashboard

(AVA FRONTEND TECHNOLOGIES AND
IMPLEMENTATION

The frontend of our platform is designed to be intuitive
and highly interactive. Users are greeted with a dashboard
where they can:

» Input Video Parameters Such As Topic, Style, and Duration.

» Preview Generated Content before Final Assembly.

» Customize Various Aspects Of The Video Production
Process.

A. React.js and Next.js
React.js forms the foundation of our Ul, offering:

» Reusable Components
Such as forms, buttons, and preview panels.

» Virtual DOM
Ensuring efficient updates and rendering.

Next.js is used to further enhance performance with
features like SSR and static generation, providing faster load
times and improved SEO.

B. Styling with Tailwind CSS and ShadCN

The combination of Tailwind CSS with ShadCN Ul
components ensures that our platform is both aesthetically
pleasing and responsive. This utility-first approach allows
developers to rapidly prototype and implement custom designs.
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V. BACKEND AND INFRASTRUCTURE
TECHNOLOGIES

Our backend services are built to handle high-volume,
concurrent requests while maintaining low latency. Key
technologies include:

A. Node.js and Express.js

Node.js offers a non-blocking, event-driven environment
ideal for handling numerous simultaneous API requests. Ex-
press.js further simplifies routing and middleware integration,
essential for:

» Handling API calls to external services like Google Cloud
TTS.
» Managing user inputs and real-time data processing.

B. Drizzle ORM and PostgreSQL

To ensure robust data handling, we use PostgreSQL as
our relational database. Drizzle ORM provides a type- safe
interface for database interactions, which minimizes runtime
errors and ensures data integrity.

C. Firebase Integration
Firebase plays a dual role in our system by offering:

> Authentication
Secure, token-based user authentication with OAuth
integration.

> Cloud Storage
Efficiently storing and retrieving multi- media assets such
as audio files and generated images.
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VI. Al AND MACHINE LEARNING INTEGRATIONS

The core innovation of our platform lies in its integration of Al-driven modules, which automate various stages of video production.
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Fig 3 Content Selection Interface for Script Generation
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A. Natural Language Processing (NLP) Models NLP models The platform uses Google Cloud TTS to convert generated
are Leveraged to: scripts into high-quality audio. This process offers:
» Analyze user Input to Generate Coherent and Contextually
Relevant Video Scripts. » Multiple Voice Options (Male, Female, and Gender-
» Customize Content Based on User-Specified Topics or Key- Neutral).
Words. » Customizable Parameters Such As Pitch, Speed, and
» Support Multiple Languages to Broaden Accessibility. Volume.

» Realistic And Natural-Sounding Synthesis Using Deep
Learning Algorithm
B. Text-to-Speech (TTS) Integration.
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Fig 5 Workflow Diagram: Converting Script to Audio via TTS

C. Image Generation with Replicate API > Interprets Text Prompts to Produce Contextually Relevant
In parallel with audio synthesis, the Replicate API is used Visuals.
to generate images that complement the video script. The API: » Generates High-ResolutionImages that Maintain Quality

When Integrated Into Videos.
» Offers Diverse Artistic Styles to Match User Preferences.
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Fig 6 Workflow Diagram: Image Generation and Video Compilation
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END-TO-END WORKFLOW AND DATA FLOW

The following subsections detail the complete workflow
of the video generation process, from user input to final video
output.

A. User Input Collection
The process begins when a user interacts with the
dashboard to specify video parameters.

Ensure all required fields are complete before transmitting
the data securely to the backend.

B. Script Generation and Formatting

Once the backend receives the user input, the NLP module
is triggered. It processes the input and produces a script that is
then formatted to be compatible with the TTS system.
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C. Audio Synthesis
The formatted script is sent to the Google Cloud TTS API:

» The API Call Specifies Voice Type and Additional Audio
Attributes.

» The Generated Audio File is Then Stored in Firebase for
Subsequent Retrieval.

D. Image Generation and Storage
Concurrently, the script is analyzed to create text prompts
for the image generation module:

» The Replicate APl generates images that align with the
narrative.

» These images are stored in Firebase to be used during
video compilation.

E. Video Assembly and User Preview

Once both audio and image assets are ready, the backend
retrieves them from Firebase and uses a video assembly engine
(such as Remotion.js) to compile the final video. The completed
video is then made available for user preview, allowing for
iterative feedback and adjustments.

Display Imgaes
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R
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Component

Add Audio

Add Captions
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Fig 7 Remotion.Js Workflow for Video Assembly
F. Database and User Management > Data Is Securely Stored And Easily Retrievable.
All user interactions, project metadata, and generated files » User Sessions Are Managed Via Oauth and Token-Based
are recorded in the PostgreSQL database. Firebase also plays a Authentication.

role in user authentication and multimedia storage. This dual
system ensures that:

3 SQL runner

=l Drizzle reoner

Fig 8 Advanced Database View for Video Data Management

G. Authentication and Security Measures » OAuth integration allows users to securely log in using
The platform employs strict security protocols: third Party providers.
» Token-based session management ensures that only
authenticated users have access to their project

Short Video and Reels

Sign in to ai-short-video-generator
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Fig 9 Login and Authentication Interface

VIIL. PERFORMANCE EVALUATION AND
CHALLENGES

A. Performance Metrics
Key performance indicators for the platform include:

» Response Time

Optimizations in asynchronous process- ing and API
management have resulted in significantly reduced response
times.

» Scalability:

The use of cloud-based storage (Firebase) and robust
databases (PostgreSQL) ensures the system can scale with
increased user demand.

» User Satisfaction
The intuitive frontend and real-time feedback
mechanisms contribute to a positive user expe- rience.

B. Technical and User Experience Challenges
During  development, several challenges were
encountered:

» API Rate Limits

External services (TTS and image gen- eration) enforce
strict rate limits. A queuing mechanism was implemented to
efficiently manage API calls.

> Latency Issues

Script generation and multimedia pro- cessing can
introduce latency. Our solution includes asyn- chronous
processing and caching strategies to mitigate delays.

» Data Volume Management

Handling large volumes of multimedia data required a
scalable storage solution. Fire- base was chosen for its robust
cloud storage capabilities.

» Ul Complexity:
Designing a feature-rich yet user- friendly interface
necessitated several iterations based on user feedback.

IX. CONCLUSION AND FUTURE WORK

A. Conclusion

This paper has presented a comprehensive Al-based plat-
form for automated video generation. By integrating advanced
NLP, TTS, and image generation techniques within a modular
and scalable architecture, our platform significantly reduces the
cost and time associated with traditional video production. The
system enables users with limited technical expertise to produce
high-quality videos efficiently, thereby democratizing content
creation.

UISRT25MAY574

B. Future Enhancements
Looking ahead, several improvements are planned:

» Expanded Customization
Incorporating advanced video editing tools such as
dynamic transitions and ani- mations.

» Multilingual Support
Extending NLP and TTS func- tionalities to support
additional languages.

» Mobile Application
Developing a mobile version of the platform to further
enhance accessibility.

» Enhanced Ai Capabilities
Integrating more sophisti- cated Al models to improve
script quality, image fidelity, and overall video aesthetics.

» Premium Features

Introducing premium tiers for pro- fessional users,
including faster processing times and advanced customization
options.
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