Project Proposal:
Development of a Local
Intelligent Search Agent for
Customized Search Results

1. Project Title

Development of a Local Intelligent Search Agent Providing Personalized and
Customized Search Results Based on User Preferences

2. Project Overview
2.1 Background

In the era of information overload, effective search tools are crucial for users to find
relevant content quickly. Traditional search engines like Google rely on centralized
servers, raising privacy concerns as they track user behavior extensively. Local search
agents, running entirely on the user's device, offer a privacy-focused alternative by
indexing and querying local data sources such as files, emails, notes, and bookmarks.
By integrating artificial intelligence, these agents can customize results to align with
individual user interests, history, and contextual preferences, enhancing relevance
without compromising data security.

This project aims to build a software-based local search agent that uses machine
learning to personalize search outcomes. It will serve as an educational tool for students
to explore Al, data indexing, and user-centric software design, potentially applicable to
personal knowledge management or productivity apps.

2.2 Problem Statement

Standard search tools often suffer from:

+ Privacy Issues: Cloud-based systems collect and store user data.

+ Generic Results: Lack deep personalization beyond basic keywords.

- Offline Dependency: Many require internet access, limiting use in disconnected
environments.

+ Overload: Users are bombarded with irrelevant results due to insufficient context
awareness.



A local Al-driven search agent can address these by processing queries on-device,
tailoring outputs to user-specific patterns like frequently accessed topics or preferred
formats.

2.3 Significance

This project promotes privacy-aware computing and empowers users with control over
their data. It provides hands-on experience in Al and search technologies for students,
and could contribute to open-source tools for personal information retrieval, benefiting
remote workers, researchers, or anyone managing large local datasets.

3. Objectives
3.1 Primary Objective

To design and implement a local intelligent search agent that delivers customized
search results based on user queries and personal interests.

3.2 Secondary Objectives

Index local data sources (e.g., documents, images, web caches) for efficient retrieval.
+ Incorporate Al models to analyze user behavior and refine search rankings (e.g., via
relevance scoring or semantic understanding).

+ Develop a intuitive interface for querying, viewing results, and managing preferences.

Ensure offline functionality with optional integration for web augmentation (e.qg.,
cached searches).

Evaluate the agent's accuracy and usability through metrics like search precision and
user satisfaction simulations.

4. Methodology
4.1 System Architecture

The agent will comprise:

+ Indexing Module: Scans and indexes local files using tools like Whoosh or Lucene
bindings, creating a searchable database with metadata extraction.

- Al Personalization Engine: Employs local ML models (e.g., using scikit-learn for
ranking or Sentence Transformers for semantic search) to customize results
based on user profiles (e.g., search history, tagged interests).

+ Query Processing Module: Handles natural language queries, applies filters, and
ranks results considering user context (e.g., time of day, recent activity).

+ User Interface: A desktop app built with PyQt or Tkinter, featuring search bars, result
previews, and preference settings.

4.2 Technologies and Tools

+ Programming Languages: Python (primary) for logic and Al; optional JavaScript for
web-based extensions.

+ Libraries: Whoosh or Tantivy for indexing; scikit-learn/Hugging Face Transformers for
Al; SQLite for storing user profiles; NLTK or spaCy for natural language
processing.



+ Development Environment: Jupyter for experimentation, Git for version control.
- Hardware Requirements: Standard computer; sufficient storage for indexing large
local datasets.

4.3 Assumptions and Limitations

+ Focus on local data; web searches would be cached or optional to maintain "local"
emphasis.

+ User data remains on-device; no external sharing.

+ Initial personalization requires user input or history buildup.

- Handles text-based files primarily; extensions for images/videos via metadata.

5. Expected Outcomes

+ A functional prototype application for major OS platforms, with easy installation.

+ Demonstration of customized searches in scenarios like "research papers on Al"
tailored to a tech enthusiast's history.

+ Evaluation metrics: Precision@10 >80% in tests, query response time <1 second.

+ Open-source code on GitHub, including setup instructions and example datasets.

+ Final report with architecture diagrams, performance analysis, and future ideas (e.g.,
voice search integration).

6. Budget

Minimal costs, relying on free resources. Estimated expenses:

ltem Description

API/Cloud (Optional) For dataset downloads or testing (e.g., Hugging Face models)
Compute Resources Local machine; optional cloud for heavy indexing tests
Software All open-source

Testing Datasets Public corpora (e.g., Wikipedia dumps)

Total

7. Team and Resources

+ Team Members: Suitable for 3-4 students, dividing tasks in indexing, Al, and UI.

+ Supervision: Advisor from computer science or information retrieval fields.

- Risks and Mitigation: Indexing scalability — Use efficient libraries; Al accuracy — Start
with simple models; Privacy concerns — Audit code for data handling.



