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Purpose
• Consolidate fragmented agricultural insect/weed data

• Provide verifiable recommendations for improved pest 

management

Data Sources
• Expert-verified data on 90 species (49 insects, 41 weeds)

• Documents from University Extension Programs

Results
● Expert assessment of LLM outputs

● RAG pipeline evaluation: 

Recall of 82% (at n=3) and Precision 65% (at n=1)
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RAG pipeline

Methodology

Conclusion
● Developed RAG system with high recall (82% at 

n=3) and precision (65% at n=1)

● Implemented user-type aware responses for 

farmers and researchers

● Bridged gap between scattered information and 

practical pest management needs

Knowledge Base Construction:
• Academic literature and curated internet resources

Retrieval Augmented Generation (RAG) System:
• Document pre-processing, indexing, and metadata-based 

filtering

Conversational Interface:
• ConversationalRetrievalChain (Langchain) with Gradio UI

Multi-LLM Support:
• GPT-4, GPT-3.5, Claude 3 Opus, Llama-3, Gemini-1.5 

Pro

• Synthetic question-answer pair generation for Evaluation
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