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Claims 

1. A system for detecting a fire, comprising: 

a plurality of sensors; 

a response system; and 

a controller connected to the plurality of sensors, the controller implementing one or 

more signal filters to process signals from the plurality of sensors and apply a result to a 

classifier implemented on the controller, the classifier outputting a fire detection signal and a 

confidence level and applying the output to the response system,  

wherein the plurality of sensors includes an imaging device positioned in a duct and 

the response system includes a water sprayer, and 

the imaging device applies an image to said one or more signal filters which are 

adapted to detect a gas-born ember. 

2. A system for detecting a fire, comprising: 

a plurality of sensors; 

a response system; and 

a controller connected to the plurality of sensors, the controller implementing one or 

more signal filters to process signals from the plurality of sensors and apply a result to a 

classifier implemented on the controller, the classifier outputting a fire detection signal and a 

confidence level and applying the output to the response system, wherein the plurality of 

sensors includes an imaging device positioned in a duct and the response system includes a 

water sprayer, and the imaging device applies an image to said one or more signal filters 

which are adapted to detect a duct fire. 

3. A system for detecting a fire, comprising: 

a plurality of sensors; 

a response system; and 

a controller connected to the plurality of sensors, the controller implementing one or 

more signal filters to process signals from the plurality of sensors and apply a result to a 

classifier implemented on the controller, the classifier outputting a fire detection signal and a 

confidence level and applying the output to the response system, wherein the plurality of 

sensors includes an imaging device positioned in a duct and the response system includes a 

water sprayer, and the sensors include a fouling detector configured to estimate a magnitude 

of fouling on a duct surface by measuring a fouling on a surrogate (non-duct) surface. 

4. A system for detecting a fire, comprising: 

a plurality of sensors; 
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a response system; and 

a controller connected to the plurality of sensors, the controller implementing one or 

more signal filters to process signals from the plurality of sensors and apply a result to a 

classifier implemented on the controller, the classifier outputting a fire detection signal and 

applying the output to the response system, wherein the plurality of sensors includes an 

imaging device positioned in a duct and the response system includes a water sprayer, and 

the imaging device applies an image to said one or more signal filters which are 

adapted to detect a gas-born ember. 

5. The system of any of claims 1 or 4, wherein the response system includes a fire 

suppression system. 

6. The system of any of claims 1 or 4, wherein the response system includes a fire 

suppression that employs a suppressant to extinguish a fire, wherein the suppressant is a 

chemical suppressant, a gaseous suppressant, or a liquid suppressant. 

7. The system of any of claims 1 or 4, wherein the classifier outputs data 

characterizing a fire. 

8. The system of claim 7, wherein the fire is characterized according to at least one of 

a type of fuel, a size of the fire, an amount of smoke, or a temperature. 

9. The system of any of claims 4-8, wherein the response system receives said data 

characterizing a fire and selects one or at least two response modes responsively to said data 

characterizing a fire. 

10. The system of claim 9, wherein the response modes differ in terms of at least one 

of a type of the suppressant, a quantity of the suppressant, a type of rate of delivery of the 

suppressant, or a type of a wait interval before the suppressant is delivered. 

11. The system of claim 9, wherein the response modes differ in terms of whether the 

response can be stopped by the activation of a personnel of an override control input. 

12. The system of claim 9, wherein the response modes differ according to data 

received from a user interface indicating at least one of a mode of a cooking operation or a 

type of fuel used by the cooking operation. 

13. The system of any of claims 1 or 4-6, wherein the plurality of sensors includes a 

temperature sensor and a luminance sensor. 

14. The system of any of claims 1 or 4-6, wherein the plurality of sensors includes a 

gas temperature sensor and a radiant temperature sensor. 

15. The system any of claims 1 or 4, wherein the imaging device includes a visible 

light and/or infrared camera. 
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16. A system for detecting a fire, comprising: 

a plurality of sensors; 

a response system; and 

a controller connected to the plurality of sensors, the controller implementing one or 

more signal filters to process signals from the plurality of sensors and apply a result to a 

classifier implemented on the controller, the classifier outputting a fire detection signal and 

applying the output to the response system, wherein the plurality of sensors includes an 

imaging device positioned in a duct and the response system includes a water sprayer, and 

 the imaging device applies an image to said one or more signal filters which are 

adapted to detect a duct fire. 

17. A system for detecting a fire, comprising: 

a plurality of sensors; 

a response system; and 

a controller connected to the plurality of sensors, the controller implementing one or 

more signal filters to process signals from the plurality of sensors and apply a result to a 

classifier implemented on the controller, the classifier outputting a fire detection signal and 

applying the output to the response system, wherein the plurality of sensors includes an 

imaging device positioned in a duct and the response system includes a water sprayer, and 

 the sensors include a fouling detector configured to estimate a magnitude of fouling 

on a duct surface by measuring a fouling on a surrogate (non-duct) surface. 

18.  The system of any of claims 1, 2, 3, 4, 16, or 17, wherein the response system 

includes an illumination lamp. 

19. The system of claim 18, wherein the illumination lamp is positioned to illuminate 

a cooking surface and is located within a recess of an exhaust hood. 

20. The system of claim 18, wherein the illumination lamp generates multiple colors 

in response to said fire detection signal. 


