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Project Goal: To develop a flexible computing 
infrastructure for integrating real-time fire data into 
simulation and visualization software

Project Components: 
1. Simulate fire data using CFD fire models
2. Use message-passing and sub-models for 

real-time fire monitoring
3. Distributed computation and visualization

Proposed Distributed Deployment of system for 
improved fire-fighting and decision making: 
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 This project focuses on the software engineering 
process for providing the RTFM.

The image shows the proposed framework 
represented as a software-intensive system.

For this project, use and develop new tools:
1. Use FDS from NIST to generate fire data
2. Use CFAST from NIST to compute heat rate
3. Use LCM for message-passing to/from models
4. Use http-server for distributed deployment
5. Develop sensor simulator to push new data: C++
6. Develop inverse fire model (pred. heat rate): Python
7. Develop fire event-detection model: C++
8. Develop main event loops for handling data: Python
9. Develop visualization tool for Bentley Microstation
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To combine these tools (CFAST, LCM, etc.), we propose the following components:  [blue in development]
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Main Program (Python): Facilitates data transfer via LCM and handles 
the main event loop for simulating the real-time fire scenario.
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 Implementation in Controlled Environment:
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Goal

Lab

Subprocess Timeline with Python (Compute Machine):
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Sample Output (*incomplete system*): Future Work:

● A high-level view of the proposed 
infrastructure was presented here, but the 
visualization component is incomplete

● We aim to package the mature computing 
workstation components into a single 
repository and use automatic build tools

● The final product will be a complete 
fire-monitoring simulation which is 
user-friendly and appealing to non-scientists
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GOAL
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