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- Marine environments are crucial for navigation, biodiversity, and disaster
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- Challenges include:
- Complexity of ecosystems
- Vast and fragmented data sources
- The need for timely decision-making

- Al can synthesize diverse data into actionable insights.

- This presentation focuses on:
- Retrieval-Augmented Generation (RAG)
- Multi-modal information retrieval for enhancing situational awareness.
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Retrieval-Augmented Generation (RAG)

- RAG combines:
- Information Retrieval: Locating relevant documents and datasets.

- Text Generation: Producing clear, context-aware outputs tailored to user queries.

- Key Features
- Dynamic Knowledge Integration: Combines static pre-trained knowledge with

real-time, retrieved data.

- Precision and Relevance: Provides focused insights by filtering through massive

datasets.

- Versatility: Can process structured, semi-structured, and unstructured data, making
it ideal for marine contexts.



RAG in Marine Situational Awareness

APPLICATIONS:
Leveraging RAG to extract critical insights from:

- Scientific publications on marine biodiversity and ecosystem dynamics.

- Reports on climate change impacts on oceans.

- Emergency response documentation for oil spills and maritime disasters.
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APPLICATIONS: Leveraging RAG to extract critical insights from:

- Scientific publications on marine biodiversity and ecosystem dynamics.
- Reports on climate change impacts on oceans.

- Emergency response documentation for oil spills and maritime disasters.

BENEFITS

- Efficiency: Rapid processing of vast repositories.
- Contextual Understanding: Tailored responses to specific queries.

- Scalability: Handles diverse, unstructured data types.



RAG in Marine Situational Awareness
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Multi-Modal Retrieval

Marine data appears in various formats:

- Text (research findings, reports)
- Tables (e.g., population counts)
- Figures and images (e.g., satellite maps)

Multi-modal retrieval integrates insights from:

- Textual data: Trends, metadata, methodologies.
- Tables: Data extraction for numerical analysis.
- Images and Maps: Geo-referenced visuals for spatial awareness.
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Advantages of RAG and Multi-Modal Systems

Overcoming Challenges

- Data Overload: Processes extensive scientific literature efficiently.

- Unstructured Data: Integrates diverse formats into coherent insights.
Real-World Impact

- Automates extraction of actionable insights for marine stakeholders.

- Supports informed decision-making in crises and long-term planning.



Challenges and Opportunities

Challenges

- Ensuring accuracy in multi-modal data extraction.
- Ensuring robustness with noisy or incomplete datasets.
- Managing computational demands of RAG models.

Opportunities

- Automating insights from marine literature.

- Integrating AI with real-time marine data streams (e.g., satellite imagery, IoT
Sensors).

- Empowering interdisciplinary collaboration.
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