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ContextContext

•• Lack of informationLack of information for firefor fire--fighters, occupants, for researchfighters, occupants, for research

•• PredictingPredicting fire development is extremely fire development is extremely challengingchallenging due to due to 
complexity.complexity.

•• Precise values of Precise values of inputinput parametersparameters are are difficult to definedifficult to define

•• Computational costComputational cost of modelling realof modelling real--world fires in detail is world fires in detail is 
prohibitively expensive.prohibitively expensive.



Abundant sensor resourcesAbundant sensor resources

Linking sensor and computer simulationLinking sensor and computer simulation

Sensor Simulation

ContextContext

•• Increase in Increase in intelligent buildingsintelligent buildings
•• Increase in Increase in sensorssensors
•• Increase in Increase in information information 



ContextContext
Architecture of FireGrid systemArchitecture of FireGrid system



Approach so far . . .Approach so far . . .

How it worksHow it works
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•• CComputation of omputation of RRisk isk IIndices by ndices by SSimulation imulation PProceduresrocedures
•• Simulation of the entire fire Simulation of the entire fire ‘‘systemsystem’’
•• MonteMonte--Carlo methodCarlo method

What is CRISP?What is CRISP?
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What we didWhat we did



•• Changing format of input parametersChanging format of input parameters

Parameter Mean value Standard deviation

Maximum radius of burning surface (m) 3.0 1.0

Height of burning surface (m) 0.5 0.2

Initial fuel load (kg) 200 100

Fuel at onset of burnout (kg) 50 10

Rate of flame spread (m/s) 0.003 0.002

Flashover threshold 1 (°C) 500 100

Maximum radius of the burning item
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RandomizationRandomization

What we didWhat we did



--ChiChi--squared equationsquared equation

--ErrorError

--Applying to fire modelApplying to fire model
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GoodnessGoodness--ofof--fit testfit test
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Bayesian inferenceBayesian inference
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Real time feed back processReal time feed back process

Fire detection

Sensor data update

time

CRISP CRISP CRISP CRISP CRISP CRISP CRISP

Bayes’
inference

Controlling input parameters
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What we didWhat we did



Full scale fire testFull scale fire test

•• HPC (ECDF HPC (ECDF –– The Edinburgh The Edinburgh 
Compute and Data Facility)Compute and Data Facility)

•• HighHigh--performance cluster of performance cluster of 
servers (1456 processors)servers (1456 processors)

•• Processors:Processors:
–– 4 instances of CRISP4 instances of CRISP

–– 1 Pre1 Pre--processorprocessor

What we didWhat we did



PredictionsPredictions
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FireGrid systemFireGrid system

Emergency information deviceEmergency information device

ApplicationsApplications



FireGrid systemFireGrid system

Egress guide systemEgress guide system

ApplicationsApplications



Red boxRed box

ApplicationsApplications



Thank you!Thank you!

S.Koo@ed.ac.ukS.Koo@ed.ac.uk


