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 Connect the camera, thermal sensor, and gas 

sensors to the Raspberry Pi.

 Connect the ultrasonic sensor to the Arduino.

 Data collected from the thermal sensor is run 

through a machine learning algorithm in Matlab

to classify a person from noise. 

Methodology 
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Home Defender

Motivation

 Existing solutions today are expensive, stationary, and 

unreliable. 

 Systems on the market are priced at upwards of $300 a year, 

with systems such as ADT being priced at up to $700+ a year.

 Between 94-95% of burglar alarm calls turn out to be false. 
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Challenges

 Filtering out the noise from the environment, and determining 
if a person is detected.  

 Porting the Matlab machine learning algorithm to the 
Raspberry Pi.

 Preventing the Home Defender from going underneath tables.

Goals and Objectives

 Design a low cost autonomous home security system, utilizing 

the open source iRobot Create 2 Roomba. A thermal sensor 

will detect if there is an intruder, while a camera record video.

 Additional sensors can be added such as the MQ-2 gas sensor, 

to detect methane, butane, and smoke

 Send data from the sensors to Firebase database

 Create a mobile application so the user can see the data from 

Firebase and receive any alerts.

 3 ultrasonic sensors are placed on the front of 

the Roomba to avoid going under tables.

 Data from the thermal sensor and gas sensor 

are sent Firebase database, while video is live 

streamed to Youtube. 

 If a person or dangerous levels of gas is 

detected, the user will receive a notification. 
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