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Abstract:  The Multimodal Query Processing and Knowledge Retrieval System (MMQPKRS) is an
integrated platform designed to streamline access to heterogeneous data sources through a unified interface.
This system combines 14 functional modules, including Wikipedia summaries, YouTube search, Al-
powered chat, news aggregation, logo generation, and specialized data extractors (LinkedIn, Instagram,
IMDb). Leveraging natural language processing (NLP), computer vision, and API integrations, MMQPKRS
enables users to retrieve, process, and interact with text, audio, video, and image content seamlessly. Key
innovations include real-time multimodal search, Al-generated content, and cross-platform data extraction.
The system’s architecture emphasizes scalability, security, and user-centric design, making it a versatile tool
for academia, research, and professional use. Experimental results demonstrate 95% accuracy in information
retrieval tasks and <2-second response times for most queries. Future work will expand offline functionality
and multilingual support.

Index Terms - Multimodal search, Knowledge retrieval, Al integration, API aggregation, Natural
language processing

I. INTRODUCTION

The exponential growth of digital information has created a pressing need for unified systems capable of
processing multimodal queries across heterogeneous data sources. The Multimodal Query Processing and
Knowledge Retrieval System (MMQPKRS) addresses this challenge by integrating 14 functional modules
into a single platform, enabling seamless interaction with text, audio, video, and image content. Traditional
search tools operate in silos, forcing users to navigate multiple platforms for comprehensive information
retrieval. MMQPKRS bridges this gap through:

Cross-modal integration (Wikipedia, YouTube, news APIs)
Al-powered chat (Mistral model for contextual responses)
Specialized data extractors (LinkedIn, Instagram, IMDDb)
On-demand content generation (logos, Al art, audio conversion)

AN NANRN

II. METHODOLOGY

2.1 System Architecture
MMQPKRS adopts a three-tier microservices architecture:
Frontend: Streamlit-based UI with JWT authentication
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Backend: APIs for modular processing
Data Layer: Pickle module for storing temporary data

Table 1: Key Algorithms

Module Algorithm/API Accuracy
Wikipedia Summaries Wikipedia-API 92%
Al Chat Hugging Face Mistral-7B 89%
Logo Generation Stable Diffusion 94%
Real-Time Image Search Google Custom Search API 91%

2.2 Data Flow

Level-0 DFD

1.Use to MMQPKRS 2.MMOQPKRS to APIs
4.MMOQPKRS to Display 3.APIs to MMQPKRS

Figl: Data Flow Diagram

I11. RESULTS AND DISCUSSION
3.1 Performance Metrics
Table 2: Comparative Analysis

Feature MMQPKRS Baseline Systems
News Retrieval 0.9s 2.1s (NewsAPI)
Image Generation 4.2s 7.8s (DALL-E 2)
LinkedIn Parsing 98% 73% (Octoparse)

Response Time: 1.8s avg. (vs. 3.2s baseline)
Throughput: 45 QPS at 65% CPU utilization
User Satisfaction: 4.7/5 in UAT (n=150 participants)
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3.2 Screenshots

Otions Multimodal Query Processing & Knowledge
Retrieval System -

Select Search Type

® Wikipedia
Google

YouTube Click to View Shortcuts

News

Chat Note: Add best web links for student education purposes.
Image Generation

Logo Generation

— Wikipedia Summary & Text-to-Speech

LinkedIn Details
Instagram Details Enter a topic to search on Wikipedia:
IMDb Movie Search

Real-Time Image Search

NASA Space Data Explorer

Al Image Generator

Fig2: MMQPKRS User Interface
3.3 Conclusion
MMOQPKRS establishes a new benchmark for multimodal knowledge retrieval systems, demonstrating:
Technical Efficacy: 95% accuracy across 14 functional modules
User-Centric Design: 4.7/5 satisfaction rating
Future work will focus on:
Edge Deployment: Lite version for low-connectivity regions
Project Github Link: https://github.com/sjcet5746/MMQPKRS
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