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Fire Detection from smoke and temperature sensors

§ Data Collected
§ Tons of observations in normal settings (no fire).
§ No observations in the presence of fire.
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§ Data Collected on Normal Conditions
§ Noisy Temperature sensor readings ever few milliseconds. 
§ Noisy Smoke sensor readings ever few milliseconds. 
§ No fire conditions.

§ No Data Collected on Fire Conditions
§ Hard to collect data.
§ Lot of prior knowledge.
§ Fire implies much higher temperatures and presence of smoke.
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§ ARFF Format
§ ./datasets/sensorReadings.arff
§ Header detailing state space of the attributes.
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Model Definition
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FIRE DETECTOR MODEL
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Probabilistic Modeling 
Every relevant object is a random variable.

Fire

T1 T2

Code:	Session3.A_ModelLearning.java
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Latent Variables
Non-observable relevant mechanisms

Fire

T1 T2

Temp

Code:	Session3.A_ModelLearning.java
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Causal Relationships
They can be extracted for the mechanism itself

Temp

Fire
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Code:	Session3.A_ModelLearning.java
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Learning from Data
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§ ARFF Format
§ ./datasets/sensorReadings.arff
§ Header detailing state space of the attributes.

Code:	Session3.A_ModelLearning.java
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Learn the model from data
Using Streaming Variational Bayes

Code:	Session3.A_ModelLearning.java

Temp

Fire

T1 T2



LEARNING FROM DATA

13AMIDST Toolbox

Code:	Session3.A_ModelLearning.java
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Code:	Session3.A_ModelLearning.java
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Integrating Expert 
Knowledge
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Modify the non-learnt conditional 
probabilities

Code:	Session3.B_AddExpertKnowledge.java

Temp

Fire

T1 T2
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Making Predictions
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Code:	Session3.C_ModelInference.java
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Query the Model 

Temp

Fire

T1 T2
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Code Exercise
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Code:	Session3.C_ModelInference.java
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What about Smoke Sensor?
Introduce Smoke Sensor into the model

Fire

Temp Smoke

T1 T2 S1
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Extend the model

Fire

Temp Smoke

T1 T2 S1

BrokenT1
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Thanks for your 
attention

@ contact@amidsttoolbox.com

@AmidstToolbox

www www.amidsttoolbox.com


