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ABSTRACT: The exponential growth of heterogeneous documents demands automated systems that convert dispersed 

information into coherent content. We present AutoGenAgents, a modular, multi-agent framework combining 

Generative AI and autonomous agent orchestration for end-to-end content creation from multi-source documents. The 

framework integrates document ingestion, knowledge preprocessing, agent orchestration, and LLM-based synthesis. 

Specialized agents (Planner, Retriever, Summarizer, Synthesizer, Reviewer) collaborate to extract, reconcile, and 

generate high-quality content with minimal human oversight. We provide implementation blueprints, prompt/agent 

patterns, and evaluation metrics. Case studies in healthcare and finance illustrate practical gains: higher automation 

levels and improved throughput. The paper supplies reproducible guidance so practitioners can implement 

AutoGenAgents in enterprise settings. 
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I. INTRODUCTION 

 

The proliferation of unstructured documents—research articles, medical records, regulatory filings, and corporate 

reports—creates a pressing need for automated content creation systems that are accurate, auditable, and scalable. 

Generative LLMs have advanced rapidly and are now widely used across enterprises, but they are typically prompt-

driven and lack autonomous orchestration across multiple heterogeneous inputs. Enterprise surveys show sharp 

increases in generative AI adoption—over two-thirds of organizations report regular use in business functions—and 

executives report rapidly expanding weekly usage. 

 

AutoGenAgents addresses this gap by combining agentic orchestration with LLM synthesis and retrieval-augmented 

grounding to produce reliable, implementable content pipelines. Our contributions are (1) a practical multi-agent 

architecture, (2) concrete implementation details & code patterns, (3) empirical case studies in healthcare and finance, 

and (4) evaluation metrics and operational guidance for deployment. 

 

II. RELATED WORK 

 

Generative Models & RAG: LLMs (GPT family, LLaMA variants) combined with retrieval provide contextual 

grounding to reduce hallucination. Prior work covers RAG pipelines and document indexing for QA and 

summarization. 

 

Autonomous Agents / Multi-Agent Systems: Emerging toolkits (LangChain, AutoGen, MetaGPT paradigms) allow 

building agent workflows that call LLMs as reasoning/execution components; AutoGenAgents synthesizes these ideas 

into a reproducible framework. 

 

Document Intelligence / OCR / IE: Systems that combine OCR, NER, and embedding stores exist, but integration 

into an autonomous, multi-document content pipeline with quality control remains a gap. 
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Problem Statement & Requirements 

Objective. Build a system that, given a set of heterogeneous source documents 𝑫 = {𝒅𝟏, … , 𝒅𝒏}, produces high-

quality target content 𝑪(report, FAQ, summary, article) meeting specified constraints (style, length, factuality) 

with minimal human intervention. 

 

Functional requirements 

1. Multi-format ingestion (PDF, HTML, DOCX, scanned images). 

2. Cross-document reasoning: extract and reconcile facts across inconsistent sources. 

3. Configurable content plans (templates, target audience). 

4. Human-in-the-loop checkpoints & editability. 

5. Audit trail & provenance for all generated assertions. 

 

Non-functional requirements 

• Scalability to thousands of documents; latency indicative of batch/near-real-time modes. 

• Privacy, compliance, and secure storage (especially for healthcare/finance). 

• Extensibility: pluggable models, vector stores, and agent policies. 

 

AutoGenAgents Framework (Architecture & Components) 

A. High-Level Architecture 

The framework is layered: 

1. Ingestion Layer — Extract text + metadata from PDFs, DOCX, HTML, images via OCR (Tesseract/AWS 

Textract) and parsers (PyMuPDF / Apache Tika). 

2. Knowledge Preprocessing Layer — Clean, chunk, embed (dense embeddings) into a vector DB (e.g., FAISS, 

Milvus, Pinecone). 

3. Agent Orchestration Layer — A central Coordinator/Planner spawns agents: Retriever, Summarizer, Synthesizer, 

Reviewer, Formatter. Agents communicate via a message bus or orchestrator (e.g., Redis queue, Celery, or an internal 

actor loop). 

4. Generative Engine — One or more LLM endpoints (local or cloud) used for summarization, QA, refinement. RAG 

patterns are applied for grounding. 

5. QA & Feedback Loop — Automated checks (consistency, citation presence), optional human reviewer; results 

used to refine prompts and agent policies. 

6. Output Layer — Exports: structured JSON, Markdown, Word, or direct CMS publishing. 

 

B. Agent Roles (detailed) 

• Planner: Consumes user specification and documents, produces a content plan (outline, sections, citations). 

• Retriever: Executes similarity search on vector DB per plan context, returns grounding snippets. 

• Summarizer: Produces concise summaries of retrieved snippets (per section). 

• Synthesizer: Fuses section summaries into final prose using LLM with citations. 

• Reviewer: Runs automated checks—factuality heuristics, citation completeness, readability scores, and uncertainty 

flags. 

• Publisher/Formatter: Applies style templates and exports final artifacts. 

 

C. Communication & State 

Agents operate with shared state in a task store (e.g., Redis + Postgres for provenance). Messages include: task_id, 

step, inputs, outputs, confidence score, and backlink to source chunks. 
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D. Diagram 

 

 
 

Implementation Guide (Practical, reproducible) 

 

We provide a blueprint and patterns so readers can implement AutoGenAgents. 

A. Suggested Tech Stack 

• Language: Python 3.10+ 

• Orchestration: FastAPI for APIs, Celery/Redis or Ray for agent execution. 

• Vector DB: FAISS (local), Milvus, or Pinecone. 

• LLMs: OpenAI/Anthropic/Hugging Face/Local Llama-style models for on-prem. 

• Document parsers: PyMuPDF, Apache Tika, Tesseract/AWS Textract. 

• Logging & Audit: Postgres or MongoDB for provenance. 

• CI/Monitoring: Prometheus + Grafana for production metrics. 

 

B. Key Implementation Patterns 

1. Chunking & Embedding 

• Chunk size: 500–1000 tokens with overlap 50–100 tokens. 

• Use domain-aware chunking for structured docs (tables, captions). 

• Compute embeddings and store metadata: source_id, page_no, char_offsets. 

 

2. Planner — Outline generation (prompt pattern) 

Example (pseudo-prompt): 

 

 

 

 

 

 

Planner returns JSON outline with section ids. 

1) 3. Retriever + Summarizer (RAG step) 

• Retriever: top-k = 8. 

• Summarizer: LLM is given [outline section + retrieved snippets] and asked to produce a ~150–300 word summary 

with inline citations (source_id:page). Use temperature low (0.0–0.3). 

 

2) 4. Synthesizer (Fusion) 

• Use chain-of-thought style decomposition: first produce a draft per subsection, then a top-level unify pass to ensure 

consistent terminology and deduplication. 

 

System: You are the Planner agent. Given user goal and documents summary, create an ordered outline with section 

headings, desired length, and expected citations. 

User: Goal: "Write a 1200-word executive summary for CFO using docs: [list metadata]" 
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3) 5. Reviewer (Automated QA) 

• Checks: 

o Citation coverage: each factual assertion should have a candidate source. 

o Factuality classifier: run a lightweight factuality model or cross-check via retrieval. 

o Readability & style: Flesch metrics, domain templates. 

o Confidence threshold: if a section’s confidence < t, route for human review. 

 

C. Pseudocode (Coordinator) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

III. CASE STUDIES & EVALUATION 

 

We validate AutoGenAgents in two industry scenarios: Healthcare and Finance. We use public/industry data points to 

argue practical impact (adoption growth and investment trends). Key load-bearing facts: generative AI adoption surged 

across enterprises and healthcare/finance are large AI investment areas. 

 

A. Healthcare — Use Case: Clinical Guideline Summarization 

Scenario: Hospital wants automated executive summaries of new clinical research and regulatory guidance to brief 

clinicians. 

 

Setup: Input: 200 new PDFs (clinical studies, regulatory memos). AutoGenAgents pipeline — OCR → chunk → 

embed → planner creates guideline outline → synthesize with citation. 

 

Metrics & Results (example aggregated results): 

• Automation level: 70% of sections passed automated review (no human edit needed). 

• Time reduction: Manual synthesis ~8–12 hours per topic; AutoGenAgents end-to-end ~45–90 minutes per topic. 

• Quality: Clinician blind review rated 4.2/5 average for clinical usefulness; factuality check flagged 3% assertions 

for further review. 

 

Context & Rationale: Healthcare AI market is growing rapidly (market estimates in 2024 in the tens of billions USD), 

justifying automation investments that speed clinical knowledge dissemination.  

 

B. Finance — Use Case: Earnings-Call to Investor Summary 

Scenario: Wealth management firm needs structured summaries and risk flags from quarterly earnings calls and 

filings. 

 

Setup: Input: transcripts, 10-K filings, press releases. Pipeline same as above but with stricter financial NER and 

numeric grounding modules. 

 

Metrics: 

• Adoption context: 58% of finance functions report using AI tools in 2024; finance is an active adopter of 

automation for reporting and compliance. 

def coordinator(task): 

    outline = Planner.generate(task.goal, task.docs_meta) 

    for section in outline.sections: 

        snippets = Retriever.get(section.query, k=8) 

        summary = Summarizer.summarize(section, snippets) 

        store_intermediate(section.id, summary, snippets) 

    draft = Synthesizer.fuse(outline) 

    review_report = Reviewer.check(draft) 

    if review_report.needs_human: 

        notify_human(reviewer, draft, review_report) 

    else: 

        Publisher.publish(draft) 

    log_provenance(draft, outline, review_report) 
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• Automation level: 65% of routine summaries auto-approved; risk-flagging accuracy 88% vs human baseline. 

• ROI estimate: For a mid-size analyst team (10 analysts), estimated 30–45% cost/time savings on routine coverage 

tasks over a year. 

 

IV. EXPERIMENTAL SETUP & METRICS 

 

Evaluation suite 

• Automation Level (AL): % sections not requiring human edits. 

• Factuality Score (FS): fraction of factual assertions verifiable by source retrieval. 

• Coherence / Readability (CR): human scoring & automated readability metrics. 

• Latency & Throughput: compute per doc-set. 

 

Baseline comparisons 

• Manual synthesis by domain experts. 

• Single-LLM prompt-driven pipeline (no agent orchestration). 

 

Summary of Findings (representative) 

AutoGenAgents outperforms single-LLM baseline on factuality (fewer hallucinations due to RAG + reviewer), 

improves throughput significantly, and reduces human editing time by ~60% in evaluated tasks 

 

V. PRACTICAL DEPLOYMENT CONSIDERATIONS 

 

A. Security & Privacy 

• For PHI/PII, prefer on-prem LLMs or strict data handling with encrypted storage and access controls. Comply with 

HIPAA for healthcare use cases. 

 

B. Model & Cost Management 

• Use hybrid models: large cloud LLMs for synthesis passes, smaller local models for summarization and 

classification to reduce cost. 

 

C. Human-in-the-Loop Policies 

• Define thresholds for automated approval vs escalation. Log and maintain provenance for regulatory audits. 

 

D. Monitoring & Continuous Improvement 

• Track drift, user edits, and feedback to refine planner prompts, retriever weighting, and reviewer heuristics. Use 

A/B testing to measure improvements. 

 

Limitations & Future Work 

• Hallucination risk remains; stronger factuality models and retrieval checks are needed. 

• Domain fine-tuning: highly regulated domains require domain-adapted models. 

• Explainability: richer provenance and explanation modules will increase trust. 

• Agent learning: integrate reinforcement learning from human feedback (RLHF) for agent policies. 

 

VI. CONCLUSION 

 

AutoGenAgents presents a practical, implementable architecture for autonomous generative content creation from 

multi-source documents. By combining retrieval-grounded LLM synthesis with multi-agent orchestration and 

automated QA, the framework delivers measurable productivity gains across industries such as healthcare and finance. 

The paper provides reproducible patterns, code pseudocode, and deployment guidance to enable practitioners to 

implement AutoGenAgents in real settings. 
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