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Abstract. Smart home security is becoming a necessity due to the Previous supporting security systems like CCTV are 

not enough to support home security. Such a system can only focus on monitoring a limited area where it is installed 

and its cost is very high for personal use. Passive infrared (PIR) and accelerometer GY61 were used as sensors to 

perform detection. Next, a web-based dashboard is provided to display monitoring results in a timely manner. Receives 

data from two node sensors sent through the Ad fruit server. After that, they Do It Yourself (DIY) sensor will be 

developed. Simulations show that the sensor system works very well and can detect the movement of objects, doors and 

windows within a certain range. This system is one of the practical smart home security solutions that enable timely 

home monitoring based on motion and motion detection. 

1. Introduction 

In this modern age of digital technology, home security systems are becoming one of the fastest growing application- 

based technologies in the world as a human need for livelihood and protection from property crime. The concept of this 

project is to integrate wireless technology into the system and run it on clean renewable energy. Therefore, it is necessary to 

introduce a comprehensive, portable and simple security system. The implementation of this project aims to provide the 

ability for users to monitor their facilities in real time from anywhere and notify them via SMS and photo captures    base 

on the plug and Play system. Unlike other strategies, it is a budget-friendly solution, so you are familiar with 

Gobal System Mobile Communication and can use it freely without any problems. 

 
FIGURE 1. PIR Sensor 

The passive infrared sensor detects people about 10 meters away from the sensor. This is a common standard as the actual 

identification changes are 5 meters and 12 meters. Passive Infrared usually produces an electric peering sensor that can 

detect the level of infrared light. Many important things are needed to know when a person entered and exited the 

area. Passive infrared sensors are incredible; they have flat sketches and minimal commotion. 

2. Proposed Method 

 At the beginning of the project, we researched the background of related fields, collected data, and generated ideas. Based 

on current home security research in today's market, there are still some gaps that could be filled. The idea here is to design 

and implement a home security system for wireless sensors using clean renewable energy. The next step is to 

design the entire system, including system features and specifications. 
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FIGURE 2. Block Diagram 

 

The hardware components used in this project was researched and selected according to 

the specifications, flexibility, cost, and ease of use that correspond to the economic management of 

engineering. After a month of system evaluation, the system will eventually function normally and meet the requirements 

and the project goals. 

 
FIGURE 3. GSM 

The microcontroller fully monitors the protection of your Home. In case of an accident, send a message to 

your mobile phone. The full WiFi sensor mainly consists of a microcontroller based on the nodes of the network, the Gobal 

Syestem Mobile Communication module, the fact collection node, the system node, and the operation of the mobile phone. 

 

 

FIGURE 4. Arduino Microcontroller 

WiFi sensor Add node module for neighborhood statistics when the infrared detector IR detects a person moving in the 

house, the node series record will send the encoded alarm signal to the WiFi sensor via the WiFi sensor network installed 

in the house. Send to the core node of the network. As soon as the wireless sensor community receives the alarm signal, 

it sends a short alarm message to the customer using the Gobal System mobile Communication module 

and the Gobal System mobile Communication network. Based on the project Arduino, the connection is very easy. 

The Passive Infrared speed detection sensor module has a digital output pin. It is connected to the Arduino digital I / 

O pin. The Gobal System Mobile Communication module communicates with the microcontroller of the serial system. There 
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are Rx and Tx pins on the board. These pins connect to the Arduino's Tx and Rx pins. that When importing a program 

(sketch) into Arduino, it is important to consider that the Global System Mobile Communication modem will 

be disconnected. This is because it can interfere with serial communication with the Arduino IDE. 

3. Hardware Connections 

 The Rx pin of the Gobal system mobile Communication module is connected to the Tx pin of Arduino. 

 The Tx pin of the Gobal system mobile Communication module is connected to the Rx pin of Arduino. The output 

pin of the passive infrared sensor is connected to pin 5 of the Arduino. Both the Vcc pin of the passive infrared 

sensor and the Gobal System Mobile Communication Module connect to the 5v Pin of Arduino. 

 The Gnd pin of the passive infrared sensor and The Gobal System Mobile Communication module are connected 

to the Gnd pin of Arduino respectively. 

 

FIGURE 6. Connection without Power supply 

4. Results and Future Scope 

Passive infrared (PIR) sensors detect motion by distinguishing the level of infrared or radiant heat emitted by surrounding 

objects. The passive infrared sensor has excessive output when it detects movement. The range of a standard passive infrared 

sensor is about 6 meters or about 30 feet. The intended operation of the passive infrared sensor requires a warm-up time 

of 20-60 seconds. 

 

FIGURE 7. Message received in the Mobile phone 

 This is necessary for passive infrared sensors, which have a settling time to calibrate the sensor according to the 

environment and stabilize the infrared detector. During this time, there should be little or no movement in front of the sensor. 

If the sensor is not given the proper calibration time, the output of the passive infrared sensor will also be unreliable. When 

the passive infrared sensor detects movement, the output of the sensor will be high. This is detected via Arduino. Arduino 

then communicates with the global system for mobile communications, causing GSM to   send   message to a pre-
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programmed mobile phone number. The point to mention about passive infrared sensors is that they have excessive output 

when detecting motion. 

 

 

 

FIGURE 8. Connection with Power supply 

Future implementations of the project are great considering how much time and resources it saves. This system can be 

used as a reference or basis for implementing schemes implemented in other higher level projects, including audio - visual 

cameras, by emailing the captured stage immediately. 

5. Conclusion 

The developed alarm and security system with motion detection function responds well to the motion sensor when it 

detects the intrusion of windows and doors. Test results show that both the brake switch and motion sensor mounted on the 

door hinge worked as expected. 
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