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Abstract- This project introduces a user-friendly, AI-powered 

Chrome extension designed to simplify and enhance email 

communication through smart email drafting and auto-reply 

suggestions. Built using Spring Boot and Spring AI, the system 

brings intelligent assistance directly into the browser, making 

everyday email tasks faster and more efficient. By leveraging 

modern natural language processing capabilities through 

Spring AI, the extension analyzes the context of incoming 

emails and helps users generate clear, well-structured replies 

with just a few clicks. Whether drafting a professional 

response or quickly replying to routine messages, the system 

offers context-aware suggestions that save time without 

sacrificing tone or quality. The backend, developed with 

Spring Boot, handles API integration, response generation, 

and secure communication with AI models, ensuring a smooth 

and responsive experience. Designed to work seamlessly with 

platforms like Gmail, the extension allows users to focus more 

on meaningful communication and less on repetitive writing. 

This project demonstrates how combining the reliability of 

Spring Boot with the intelligence of Spring AI can deliver a 

practical, elegant solution for modern email productivity 

 

I. INTRODUCTION 

 

 Managing daily email communication can be time-

consuming, especially when responding to repetitive or 

routine messages. In fast-paced professional environments, 

users often struggle to maintain clarity, tone, and speed in 

their replies. This project introduces an AI-powered Chrome 

extension that offers smart email generation and automated 

reply suggestions to enhance communication efficiency. Built 

with Spring Boot and Spring AI, the system integrates 

seamlessly into web-based email platforms like Gmail. It 

leverages advanced natural language models, connected 

through Spring AI, to analyze incoming messages and 

generate intelligent, context-aware responses in real time. 

Spring Boot powers the backend, ensuring secure, efficient, 

and scalable performance. By minimizing repetitive typing 

and supporting users in composing relevant, polished replies, 

the extension helps save time and reduce communication 

fatigue. Designed for convenience and usability, it runs 

entirely within the browser, requiring no external software. 

This project showcases how AI and Java-based technologies 

can be combined to create smart, accessible tools for modern 

communication.  

 

II. LITERATURE REVIEW 

 

Recent advancements in artificial intelligence, 

particularly in natural language processing (NLP), have 

significantly transformed digital communication. Large 

Language Models (LLMs) such as GPT, BERT, and Gemini 

API have demonstrated exceptional capabilities in generating 

human-like text and understanding contextual information, 

making them ideal for automating routine tasks like email 

composition and reply suggestions. Research in intelligent 

email systems highlights the growing demand for tools that 

not only automate responses but also maintain clarity, tone, 

and relevance. Several studies emphasize the benefits of 

integrating AI with browser-based platforms to streamline 

workflows without requiring users to switch between multiple 

applications. Chrome extensions have emerged as effective 

tools for embedding intelligent features directly into user 

workflows, thanks to their accessibility and lightweight nature. 

In the backend, frameworks like Spring Boot are widely used 

in enterprise systems for building scalable, maintainable APIs 

that support real-time data exchange. Meanwhile, Spring AI 

offers a simplified and structured approach to connecting 

Java-based applications with powerful AI models, reducing 

the complexity of integration. Existing commercial solutions 

like Grammarly and Google Smart Compose offer limited 

customization or integration with user-specific workflows, 

highlighting a gap in highly configurable, AI-powered 

assistants tailored to individual productivity needs. This 

project aims to bridge that gap by combining the reliability of 

Spring Boot with the intelligence of modern LLMs in a 

browser-native experience focused on email communication 

efficiency.   

 

III. METHODOLOGY 

 

This project adopts a modular approach combining 

backend development with browser-based interface 

integration. The backend is built using Spring Boot, providing 

RESTful endpoints, request handling, and secure 

communication. To incorporate AI capabilities, Spring AI is 
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used to seamlessly integrate the Gemini API, a powerful large 

language model capable of generating human-like text based 

on contextual input. When a user selects or opens an email in 

Gmail, the Chrome extension captures the content and sends it 

securely to the backend. The backend forwards the content to 

the Gemini API via Spring AI, which processes it and returns 

a contextually relevant reply suggestion. The Chrome 

extension then displays these suggestions directly in the email 

interface for user selection or modification. Token-based 

authentication secures all API interactions. This architecture 

allows for real-time, in-browser AI assistance while 

maintaining a lightweight and responsive user experience 

tailored for everyday email communication.  

 

IV. TARGET 

 

The primary target users for this AI-powered email 

communication system are professionals, office workers, and 

business users who handle a high volume of routine emails 

daily. It is especially useful for roles involving customer 

support, sales, administration, and project coordination, where 

quick and consistent communication is essential. The system 

is also suitable for individuals who want to enhance 

productivity and reduce time spent composing repetitive 

messages. Since the solution is integrated into a Chrome 

extension, it caters to users seeking in-browser tools that are 

easy to use, require no additional installations, and work 

seamlessly with platforms like Gmail.  

 

V. RELATED WORK 

 

A. METHODOLOGY  

 

The aim of this project is to build a Chrome 

extension that enhances email communication by providing 

smart, AI-powered response suggestions. The system uses 

Spring Boot for backend development and integrates with the 

Gemini API through Spring AI to process email content and 

generate context-aware replies. This enables users to respond 

quickly and effectively without manually drafting responses.  

 

B. DATA COLLECTION  

 

Data for this system is sourced in real time from user 

interactions within Gmail. Incoming email content is captured 

through the Chrome extension and temporarily sent to the 

backend for processing. This live data allows the system to 

work dynamically and adapt to various message formats and 

tones.  

 

C. DATA PREPROCESSING  

 

Before sending data to the AI model, preprocessing 

steps such as email content cleaning, removal of signatures, 

and formatting are applied. This ensures that the input to the 

Gemini API is relevant and contextually accurate. Metadata 

like sender name or subject is also used to refine suggestions.  

 

D. MODEL SELECTION  

 

The system integrates with the Gemini API, a large 

language model capable of natural language understanding 

and generation. Using Spring AI, the model is queried with 

email content, and response suggestions are generated based 

on tone (e.g., professional or friendly) and context. The model 

is treated as a service rather than being trained from scratch.  

 

E. EVALUATION  

 

Performance is evaluated through user testing, 

focusing on response accuracy, tone relevance, and usability. 

Feedback metrics such as user satisfaction and time saved per 

reply help fine-tune the system. Future iterations may include 

A/B testing and sentiment matching to improve results.  

  

VI. WORKFLOW DIAGRAM 
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VII. PROPOSED ALGORITHMS 

 

1. Email Content Extraction Algorithm  

 

 Captures subject and body text from the currently opened 

Gmail thread using the Chrome Extension.  

 Cleans the extracted content by removing signatures, 

quoted replies, and formatting noise.  

 

2. Preprocessing Pipeline  

 

 Tokenizes and formats the text to match Gemini API 

input requirements.  

 Extracts metadata (sender, intent, previous responses) to 

enrich context.  

 

3. Prompt Construction Algorithm  

 Dynamically builds a prompt for the Gemini API using 

the email body, communication tone (e.g., professional, 

friendly), and intent (reply, acknowledge, schedule, etc.).  

 

4. AI Response Generation  

 

 Sends the constructed prompt to Gemini API via Spring 

AI integration.  

 Receives top response suggestions with relevance scores.  

 

5. Post-Processing & Filtering  

 

 Parses the AI-generated text to remove hallucinations, 

informal phrases (if tone = professional), and ensures 

response coherence.  

 Sends filtered replies back to the Chrome Extension for 

user selection.  

 

VIII. RESULT 

 

 

 

 
 

The developed Chrome extension effectively 

enhanced email communication by integrating AI-generated 

reply suggestions directly into Gmail. The system 

incorporated a user-friendly “AI Reply” button that, when 

clicked, automatically generated appropriate responses based 

on the context and tone of the incoming email. Using Spring 

Boot as the backend and Spring AI for seamless interaction 

with the Gemini API, the system offered real-time assistance 

in drafting emails with professional or friendly tones. The 

generated replies were relevant, coherent, and aligned with the 

user’s intent, significantly reducing the effort needed to 

compose responses manually. This outcome demonstrates the 

project's success in streamlining and automating routine email 

interactions.  

 

IX. CONCLUSION 

 

This project successfully demonstrated the 

development and integration of an AI-powered email 

communication system using a Chrome extension, Spring 

Boot, Spring AI, and the Gemini API. The core objective was 

to assist users in drafting smart and relevant email responses 

based on the context and tone of incoming messages. By 

implementing a simple, intuitive “AI Reply” button directly 

within Gmail, the system offered a seamless user experience 

while enhancing productivity.  

 

The combination of Spring Boot for backend services 

and Gemini API through Spring AI enabled real-time, tone-

aware suggestions that were both coherent and contextually 

accurate. The project showed that automating email replies 

can significantly reduce the time and cognitive load required 

for users to respond manually, especially in repetitive or 

formal communications.  
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In addition to simplifying workflows, the system 

maintained flexibility in tone selection (e.g., professional, 

friendly), making it adaptable for various scenarios. The 

Chrome extension’s lightweight architecture ensured smooth 

integration without disrupting Gmail’s native interface.  

Overall, the project achieved its intended goals and provided a 

practical, scalable solution for AI-enhanced email 

communication. It sets a solid foundation for future 

enhancements such as multi-language support, sentiment 

adjustment, and integration with other messaging platforms or 

customer support systems.  
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