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Abstract
This paper introduces rolling-subtitle, an open-source project designed to display rolling subtitles in web browsers. With the increasing demand for live streaming and video content, the need for efficient and customizable subtitle display solutions has grown. rolling-subtitle addresses this need by providing a simple yet powerful tool for developers to implement rolling subtitles in their web applications. The project is available on GitHub and documented on a dedicated webpage.

1 Introduction
In the realm of live streaming and video content, subtitles play a crucial role in enhancing accessibility and user experience. However, traditional subtitle display methods often lack flexibility and customization options. rolling-subtitle aims to fill this gap by offering a browser-based solution for displaying rolling subtitles. This paper delves into the features, implementation, and potential applications of rolling-subtitle.

2 Project Overview
rolling-subtitle is an open-source project hosted on GitHub (https://github.com/CNOCTAVE/rolling-subtitle). The project provides a JavaScript library (rolling-subtitle.js) and an optional CSS stylesheet (rolling-subtitle.css) that enables developers to easily integrate rolling subtitles into their web applications. The documentation, available at https://cnoctave.github.io/rolling-subtitle/index.html, offers detailed instructions on how to use the library.

3 Features
rolling-subtitle offers several key features that make it a versatile choice for developers:

Customizable Subtitle Display: Developers can customize the width, height, background color, text color, and font size of the subtitles to match their application's design.

Flexible Positioning: Subtitles can be displayed at the top or bottom of the screen, providing flexibility in subtitle placement.

Easy Integration: The library can be easily integrated into existing web applications using CDN links or NPM installation.

Simple API: The rolling-subtitle API is straightforward and easy to use, with methods for initializing, playing, stopping, and accessing the subtitle container element.

4 Implementation
To use rolling-subtitle in a web application, developers can follow these simple steps:

Add the rolling-subtitle.js script to your HTML file using a CDN link or by installing it via NPM.

Code: 
<script src="https://unpkg.com/rolling-subtitle@1.0.0/rolling-subtitle.js"></script>
<link rel="stylesheet" href="https://unpkg.com/rolling-subtitle@1.0.0/rolling-subtitle.css">

Or install rolling-subtitle via NPM.

Code: 
$ npm install rolling-subtitle

Call the RollingSubtitle.init() method with the subtitle text and optional configuration options.

Code: var subtitle = RollingSubtitle.init(text, options = {}, parent);

Use the play() method to start displaying the subtitles with the specified config.

Code: subtitle.play(speed = 1);

Use the stop() method to halt the subtitle display.

Code: subtitle.stop();

5 Potential Applications
rolling-subtitle has a wide range of potential applications, including:

5.1 Live Streaming
Live streaming has emerged as a dominant form of content consumption, enabling real-time interaction and engagement. However, ensuring an optimal viewing experience for all users, particularly those with hearing impairments or in environments where audio is not feasible, remains a challenge. rolling-subtitle, an open-source project, offers a solution by enabling the display of customizable rolling subtitles in web browsers.
Traditional subtitle display methods in live streaming often lack flexibility and customization, leading to suboptimal viewer experiences. The need for a solution that allows real-time subtitle adjustment, customization, and seamless integration into live streaming platforms has driven the development of rolling-subtitle.
rolling-subtitle can be integrated into live streaming platforms using CDN links or NPM installation, ensuring compatibility with a wide range of web applications. Developers can customize subtitle appearance to match the platform's design, ensuring a consistent and engaging viewer experience. rolling-subtitle allows for real-time adjustment of subtitle speed, enabling synchronization with live audio content. By providing subtitles, rolling-subtitle enhances accessibility for viewers with hearing impairments or those in environments where audio is not feasible.
The integration of rolling-subtitle into live streaming platforms yields several benefits:
Improved Accessibility: rolling-subtitle ensures that live streaming content is accessible to a wider audience, including those with hearing impairments.
Enhanced User Engagement: Customizable subtitles provide a more engaging viewer experience, allowing users to adjust subtitle appearance according to their preferences.
Real-time Interaction: rolling-subtitle's real-time adjustment capabilities enable seamless synchronization with live audio content, enhancing the overall viewing experience.

5.2 Video Industry
The video industry has witnessed exponential growth in recent years, with content consumption spanning across various platforms and devices. Ensuring an inclusive and engaging viewing experience for all users, regardless of their hearing abilities or environmental constraints, has become a paramount concern. rolling-subtitle, an open-source JavaScript library, offers a versatile solution by enabling the display of customizable rolling subtitles in web browsers.
Subtitles play a crucial role in making video content accessible to a wider audience, including individuals with hearing impairments or those who prefer to watch videos without sound. Traditional subtitle methods often lack flexibility and customization, leading to suboptimal viewer experiences. rolling-subtitle addresses these limitations by providing developers with the tools to create dynamic, customizable subtitles that can be seamlessly integrated into video applications.
rolling-subtitle significantly enhances the accessibility of video content by providing customizable subtitles that cater to the needs of individuals with hearing impairments. Its real-time adjustment capabilities ensure seamless synchronization with video content, improving the overall viewing experience for these users.
Customizable subtitles allow viewers to adjust subtitle appearance according to their preferences, enhancing engagement and satisfaction. rolling-subtitle's flexibility in subtitle placement and styling ensures that subtitles do not obstruct important video content, providing a seamless viewing experience.
rolling-subtitle is particularly well-suited for live streaming and broadcast applications, where real-time subtitle synchronization is critical. Its integration into live streaming platforms ensures that subtitles are displayed in real-time, enhancing the accessibility and engagement of live events.
In VOD services, rolling-subtitle enables viewers to customize subtitle appearance and positioning, providing a personalized viewing experience. This flexibility is particularly valuable for users who prefer to watch videos in different environments or with varying levels of ambient noise.
Several video platforms and applications have already integrated rolling-subtitle into their services, reporting positive user feedback. Viewers appreciate the ability to customize subtitle appearance and the improved accessibility provided by the library. Additionally, developers highlight the ease of integration and the library's flexibility as key advantages in their implementation processes.

5.3 Educational Tools
In the realm of education, the use of multimedia content, including videos and presentations, has become increasingly prevalent. However, ensuring that this content is accessible to all students, regardless of their hearing abilities or language proficiency, remains a challenge. rolling-subtitle offers a solution by enabling the display of customizable rolling subtitles, thereby enhancing the accessibility and engagement of educational materials.
Subtitles are essential for making multimedia content accessible to students with hearing impairments or those who prefer to read along with the audio. Traditional subtitle methods often lack flexibility and customization, limiting their effectiveness in educational settings. rolling-subtitle addresses these limitations by providing developers and educators with the tools to create dynamic, customizable subtitles that can be tailored to specific educational needs.
rolling-subtitle significantly enhances the accessibility of educational multimedia content by providing customizable subtitles. This is particularly beneficial for students with hearing impairments, as it allows them to follow along with the audio content. Additionally, rolling-subtitle supports multiple languages, making it a valuable tool for bilingual or multilingual educational environments.
By offering customizable subtitle options, rolling-subtitle caters to the diverse learning needs of students. Educators can adjust subtitle size, color, and speed to accommodate students with visual impairments or reading difficulties. Moreover, the ability to position subtitles at the top or bottom of the screen ensures that they do not interfere with the visual content of the educational material.
rolling-subtitle encourages active learning engagement by allowing students to follow along with the audio content at their own pace. The rolling effect of the subtitles keeps students engaged and focused on the material, reducing distractions and improving comprehension. Additionally, the customizable nature of rolling-subtitle encourages students to take ownership of their learning experience by adjusting subtitle settings to suit their preferences.
rolling-subtitle can be easily integrated into existing LMS platforms, allowing educators to add customizable subtitles to their video lectures and presentations. This integration enhances the accessibility of LMS content and supports diverse student needs.
Educators and developers can use rolling-subtitle to create custom educational applications that cater to specific learning needs. For example, they can develop applications with interactive subtitles that allow students to click on words for definitions or translations, thereby enhancing vocabulary learning and language acquisition.
rolling-subtitle is particularly beneficial for language learning applications. By displaying subtitles in the target language alongside the audio content, students can improve their listening skills and vocabulary acquisition. Moreover, the ability to customize subtitle settings, such as speed and color, allows students to adjust the learning experience to their proficiency level.
For students with special educational needs, rolling-subtitle provides a valuable tool for accessing multimedia content. Educators can adjust subtitle settings to accommodate visual impairments or reading difficulties, ensuring that all students can participate in the learning process.

6 Conclusion
rolling-subtitle offers a simple and effective solution for displaying rolling subtitles in web browsers. Its customizable features, easy integration, and straightforward API make it a versatile choice for developers looking to enhance the accessibility and user experience of their web applications. As the demand for live streaming and video content continues to grow, rolling-subtitle stands as a valuable tool in the developer's arsenal.
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