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The home fire is dangerous. In less than 30 seconds a small flame can turn into 

a major fire. It only takes minutes for thick black smoke to fill a house or for it 

to be engulfed in flames. It is hard for people to notice the fire when they do not 

know where the fire starts. Our capstone project is to design a heat 

source-detector which helps to find the place with high temperature and 

measure the distance between the heat source and the detector and in addition, 

report to people where is the heat source. 

 

The traditional way to prevent the home fire is the smoke detector. There are 

two types of the traditional smoke detector: photoelectric smoke detector and 

the ionizing smoke detector. The photoelectric smoke detector is sensitive to 

dust and insects, which means regular maintenance is needed. And the ionizing 

smoke detector is even more sensitive, which may lead to false alarms as the 

product of cooking. And our project is going to design a detector that is not so 

sensitive: it will only report when the temperature is unnormal. This will 

prevent the miss report from the cooking: when people cook there may be some 



smoke which is detected by those sensitive detectors. Also, our design will not 

make large noise, it will report to you on your mobile phone. 

 

The method we used to achieve our goal is simple.  The base we used to do our 

project is the Arduino. We first tried the Arduino UNO, which is one of the 

most commonly used types of Arduino. However, since the RAM of UNO is not 

enough, we finally changed our board to the ESP32. We used a thermal camera 

to find the heat resource and connect a screen with it to see the image it gets. 

The thermal camera will be put on a sweeping servo. Once the thermal camera 

finds someplace with a high temperature, the servo will stop and record the 

angle it spins. We have another servo that connects with an ultrasonic sensor. 

The first servo will update the angle data to the second servo, and the second 

one will spin to the same angle, then the ultrasonic sensor will start to measure 

the distance. After that, we have a Bluetooth device that connects to the mobile 

phone, and the ESP32 will report the data to the mobile phone and tell people 

there is a place with high temperatures.  


