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construct an early fire detection volunteers entering from both left and right, during morning, afternoon, and
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system that would warn of kitchen 2012 2,464 5V DC Power adapter Initially, | placed the device on the table. Although the scene still
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Testing Procedure: Ask an adult to light different kitchen burners with

and without a pan on top in the morning, afternoon, and evening. Check if
the message "fire" appears on the monitor and repeat this for a total of 10
trials and record the results.

that the root of this problem was the positioning of the device. To
address this issue, | decided to place it on top of the backsplash.
This ensured that the fire was guaranteed to be visible and that the
thermal camera had an unobstructed view, preventing any
obstructions.
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lives and reducing property damage. 0.Small cardboard box to house the device.

Fig 1. Number of deaths due to fire,
flames, or smoke, in the United States
from 2010 to 2020. (Source: Statista)

Criteria 3: Able to send a text message to the user 95% of the time
when a heat source is left unattended for more than 10 minutes.
Testing Procedure: Leave a fire running for 11 minutes in the morning,
afternoon, and evening. Record whether a text message is sent to the
user if the fire is unattended. Calculate the overall success rate.

Leading causes of home structure fires: 2015-2019 Software Difficulties

One significant issue encountered was that the initial prototype's
code failed to differentiate between a human and a fire in close
proximity. The first code relied solely on temperature readings,
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Fig 5. Software workflow diagram
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detectors in kitchens, ultimately improving safety and reducing the
number of casualties and property damage caused by house fires.

. Take a cardboard box and place the Raspberry Pi and thermal camera in it.
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Engineering Goal Further Research

The engineering goal is to design and construct an early fire Criteria 3 The product exceeded all success criteria:

detection system that uses thermal imaging to detect unattended TmeotDay  Shsion  TextMessage Sen . 1. Accuracy: With an average accuracy of 97%, this product

fires before they become a fire hazard. RN surpasses conventional smoke detectors, which typically have an
accuracy rate of 82%.

2. Affordability: This product can be mass produced at a price
similar to a regular smoke detector because it requires minimal
computation and a low-end thermal camera.

3. Response Time: Capable of detecting fires within 10 minutes, this
product is significantly faster than traditional smoke detectors,
which often take up to 19.2 minutes to activate and only do so
when the fire has already become hazardous.

| am continuing my work to productize this early —
fire detection system with the following
improvements:
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There is an unattended fire in
the kitchen!

This device should be able to:

Detect humans in the scene using thermal imaging at least
80% of the time.

Detect major heat sources in a scene like gas burners at least
95% of the time.

Send a text message when a heat source is left unattended for
more than 10 minutes at least 95% of the time.
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free detection of a larger area.

2. Making the product more affordable through
mass production.

3. Enhancing detection accuracy by implementing
Al-based human and fire detection algorithms. w o[ F— —

4. Using a higher resolution thermal camera for T e = Lr“—m
more precise and reliable detection.

5. Developing a phone app that allows users to

monitor their kitchen live.
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Fig 8. Detection of unattended fires. o
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