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PROBLEM STATEMENT & MOTIVATION

❖ The Scenario: Enterprises have massive amounts of unstructured data (PDFs, Wikis, APIs).

❖ The Conflict:

o Traditional Search: Fails on vocabulary mismatch.

o Standard LLMs: Generative models make up facts when they lack context: Hallucinations.

❖ The Gap: A standard RAG pipeline is often linear and brittle.

❖ Goal: A knowledge management system that is Traceable, Context-Aware, and Verifiable.



RESEARCH QUESTION & OBJECTIVES

❖ Central Research Question (RQ):

How can a multi-agent Retrieval-Augmented Generation (RAG) system be designed and implemented to 

enable accurate and context-aware retrieval of enterprise knowledge, with a focus on minimizing 

hallucinations in the generated output?

❖ Key Objectives:

1. Scalable Ingestion: Build a pipeline for both PDFs and Web content.

2. Agentic Architecture: Using LangGraph for dynamic workflows.

3. Hallucination Mitigation : 

o Proactive: Advanced Retrieval (Hybrid Search & Reranking) to prevent errors.

o Reactive: Verification & Fallback loops to catch errors.

4. Evaluation: Test the system using RAGAs.



METHODOLOGY

❖ Framework: Design Science Research (DSR).

❖ Model: Four-Stage Model by Österle et al. (2010).

• Analysis: Problem identification.

• Design: Building the Artifact (Python, LangGraph, PostgreSQL).

• Evaluation: RAGAS.

• Diffusion: Public GitHub Repository & Streamlit Prototype.



VECTOR DATABASE & DATA INGESTION

❖ Embeddings: Converting text into lists of numbers (Vectors) to capture meaning, not just keywords.

❖ Vector Database: PostgreSQL + pgvector that allows searching by "semantic similarity."

❖ Pipeline:

o PDFs: Uses Azure Document Intelligence to preserve layout (headers, tables).

o Web: Custom crawler.

o Enrichment: Headline Injection.



SYSTEM ARCHITECTURE

❖ Stateful Graph (LangGraph): Enables memory.

❖ Intelligent Agents: Rewriter, Router, Reranker, Verifier.



PROACTIVE HALLUCINATION MITIGATION

❖ Agent 1: Query Rewriter:
Clarifies ambiguity.

❖ Agent 2: Hybrid Search:
Combines Vector Search (Meaning) + Keyword 
Search (Exact Match).

❖ Agent 3: Batch Reranker:
LLM grades 10+ documents and discards 
irrelevant noise.



REACTIVE HALLUCINATION MITIGATION

1. Draft Answer is generated.

2. Verification Agent checks claims 
against source text.

3. Decision:

o Grounded? → Show to user.
o Hallucination?→ Fallback to Web 

Search.

4. Final Fail-safe: If still unsupported, 
return "I don't know."



EVALUATION RESULTS (RAGAS)
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The multi-agent system demonstrates significant improvements across all key metrics, with the largest 

gains in reducing hallucinations and improving factual correctness.



ARTIFACT DEMONSTRATION

Demo



CONCLUSION & OUTLOOK

❖ Answer to RQ: Hallucination reduction is primarily an architectural challenge. A stateful, two-stage mitigation 
strategy significantly enhances reliability without requiring model fine-tuning.

❖ Key Contributions
o Validated Multi-Agent Architecture: A modular and inspectable RAG system using LangGraph.
o Multi-Layered Hallucination Mitigation: Combining proactive retrieval with reactive verification.
o Practical Batch Reranking: An efficient technique to reduce latency and cost while increasing accuracy.
o Dual-Source Ingestion Blueprint: A repeatable process for ingesting both PDFs and web content.

❖ Limitations: Higher latency (due to verification steps) and API costs (due to multiple LLM calls).

❖ Future Research: Integration with Knowledge Graphs and exploring adaptive performance optimization.
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