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Abstract: There are many cases related to the child being trapped inside a locked car 

with a window and engine closed, such as children being trapped inside the car due 

to the parents rushing to their workplace. In order to save the children from being 

trapped inside a car, a safety reminder is created by connecting the PIR motion sensor 

and microcontroller with the mobile phone through an application. This system used 

the Internet of Things (IoT) which occurs during connecting the system with the 

phone. Besides, the motion sensor that is included inside the system has the ability to 

detect human movement inside the car. This system is believed to be useful towards 

the safety of children efficiently so that the children will live a happy life. When the 

system detected the movement of a trapped child inside the car, the system will send 

a notification to the parents through mobile application. 
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1. Introduction 

Recently, there are several death cases due to babies and children been trapped inside a car. The 

reason why this can happen is due to the parents that rushed to work and forgot to send their children 

to nursery nearby. For example, there is a case at Indera Mahkota, Pahang on 14th of August 2020 which 

the father forgot that his 9-month-old son, who should be sent to a nursery, was still on the car. The 

father only found out that his son was dead when he wanted to have a lunch [1]. Another similar cases 

occurred at Sungai Petani, Kedah two months ago which the father forgot that his 4-year-old son is 

trapped in his car with both car engine and window closed for 10 hours. His son suffered breathing 

difficulties and found dead around 6:30pm [2]. 

There is also a case occurs on last August at Andhra, India, which involved three 6-year-old 

children. They have been found dead due to suffocation after getting accidently locked inside a car 

when they play with each other. These children are playing inside a car without their parents monitoring 

them, shows that this problem need a solution that can alert the parents that their children have been 

trapped inside a car [3]. 

This issue can be solved by using IoT Based Child-in-Car Safety Reminder, which can save children 

and babies’ life. The system will alert their users or parents that their children is trapped inside the car 
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when movement from the human is detected inside the car. As the sensor detect human in certain range, 

it will send a notification to the user through an application to notify that their children is trapped inside 

their car and then they can pick their child to a safe situation. 

There are several objectives that have been outlined in making this system. First, the system need 

to be developed with several circuit and IoT configuration. Other than that, this project objective is to 

test the functionality of the system after it is developed. Lastly, the objective for this system is to verify 

the performance of the developed system. 

2. Materials and Methods 

This section will present the methodology used to develop IoT Child-in-Car Safety Reminder. The 

first subsection will focus on materials used in this system, followed by block diagram of the system, 

flow chart and detail of each mechanism. 

2.1 Materials 

There are several materials that have been used in this system, which are: 

 Microcontroller NodeMCU ESP8266 

 HC-SR501 PIR Motion Sensor 

 3 resistors (220Ω, 1kΩ and 2.2kΩ)  

2.2 Block Diagram 

The system of IoT Child-in-Car Safety Reminder is using several components such as ESP8266 

microcontroller and HC-SR501 PIR Motion Sensor. These components are integrated with a phone 

application called Blynk, which can notify parents about their trapped children.    

Figure 1 shows the block diagram for the system. There will only be five phases in this project, 

which is software development, hardware development, integration between hardware and IoT, 

system testing and the last phase is analysis and verification. 

 

Figure 1: Block diagram of IoT Based Child-in-Car Safety Reminder. 
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2.3 Flow chart 

To operate the system, a set of hardware components are combined in a circuit and soldered. After 

that, the code is constructed with integration to a phone application, and later uploaded to a 

microcontroller by using a software on computer. Lastly, the system need to be tested and troubleshoot 

if there is a fault in the system. The systems’ whole process is explained in the flow chart as seen on 

Figure 2 below. 

 

Figure 2: Flow chart of the system 

2.3 Circuit Connection 

Figure 3 shows the circuit connection of IoT Based Child-in-Car Safety Reminder. The connection 

will revolve around the microcontroller of the system, which is NodeMCU ESP8266.    
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Figure 3: The Connection for IoT Based Child-in-Car Safety Reminder 

      In this figure, the connection of the system that have been constructed via Proteus software. This 

system consists of resistors, NodeMCU ESP8266 microcontroller and HC-SR501 PIR Motion Sensor.  

3. Results and Discussion 

This safety reminder system is a very useful system to ensure the safety of the child who is trapped 

inside the car. Parents can alert the presence of their children inside the car. By using this system, it can 

avoid death cases due to this situation. This system created and developed by used simple components 

that can be found in current market, making the troubleshooting process easier when there is fault in 

the system. 

3.1 Software Result 

Arduino IDE is the software that is used to construct, verify and upload program to the 

microcontroller. The program will need to be verified first, before uploaded to the system 

microcontroller. After all the program have no error, the program can be uploaded to the 

microcontroller. The system will work when there is a source applied to it and all the codes were 

uploaded successfully. 

One more sign that indicated a successfully transferred program is that there is a flashed blue light 

from the microcontroller. The flashed blue light from the microcontroller indicated that the code is 

inserted successfully to the microcontroller. 

Figure 4 shows the partial code used for this system. This code can set the condition of the system 

when there is movement in front of motion sensor, and instruct the mobile application to send 

notification towards parents. On this code, user can set the wi-fi that need to be connected towards the 

system by naming the wi-fi name and password on the code. 

HC-SR501 PIR 

Motion Sensor  

NodeMCU 

ESP8266 

Resistor 1kΩ 

Resistor 2.2kΩ 

Resistor 220Ω 
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Figure 4: Partial of code inserted to Arduino IDE have been successfully compiled 

3.2 Hardware Results 

Figure 5 and Figure 6 show the soldered circuit and system casing, respectively. The 

microcontroller, which is NodeMCU ESP8266 [4] is connected to other parts of the circuit such as 

resistor and HC-SR501 PIR Motion Sensor [5]. The system can be turned on by powering source 

towards the microcontroller. After the circuit powered by a source, the system will turn on and operate 

by referring to the code that have been uploaded. 

 

 

 

 

 

 

 

 

 

Figure 5: Circuit of the system that had been soldered 

 

 

 

 

 

 

 

Figure 6: System casing 
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3.3 IoT Implementation 

There is an IoT-based application that were used in this system, which is Blynk application. Blynk 

is a widely used IoT-based mobile application and can connect between phone and system through Wi-

fi connection. It also will notify the user when there is a presence or movement from a child inside the 

car, that is detected by the motion sensor. Figure 7 shows the notification that will be send to user after 

the motion sensor detected any movement inside the car.  

 

 

 

 

Figure 7: Notification that will appear on parents’ mobile phone when the system  

detected the presence of the child. 

3.4 Discussions 

      This IoT Based Child-in-Car Safety Reminder system consist of components such as resistors, 

NodeMCU ESP8266 microcontroller and HC-SR501 PIR Motion Sensor, which all the components 

had been combined in a small circuit. Then, this circuit combined with an IoT based mobile application 

called Blynk so that the application can notify parents when a movement of a child is detected on the 

camera of PIR motion sensor. Overall, this is a low-cost, family friendly system that implement modern 

IoT application and can be used as a safety measure.   

4. Conclusion 

Overall, the whole system of IoT Child-in-Car Safety Reminder was able to detect the movement 

of children inside a closed car. Besides, this system can notify the availability of children inside car by 

sending data to Blynk application on mobile phone and notify users. However, there is some limitation 

of the system, which is the motion sensor will not detect human movement who is far from the sensor. 

The positioning of the system will be very important in order to ensure that the system run properly. 

Other than that, the system itself can provide a secured system for the safety of children.   
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