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ABSTRACT

The objective of this paper is to design and develop a car seat alert system by using IoT. Heatstroke mortality
among children in automobiles are on the rise these days, with an annual increase in the number of cases. Furthermore, the
inside of a vehicle heats up quickly, which is a major issue for parents who want to travel by car with their children. The
car seat alert system is designed to inform and alert parents who may forget their children in any kind of situation. The
NodeMCU ESP8266 is used as a microcontroller to control all the input and output devices in this system. This device
includes an indicator lamp, LED strip and a buzzer to trigger and alert parents when this sort of carelessness occurs. Aside
from that, LCD is used to show the presence of the children in the seat as well as the temperature inside the vehicle. Other
than that, the GPS module is used to provide the user with the location of the child who has been left in the car. Apart from
that, the system will send the alert message to the user through the WhatsApp application for monitoring and notifying the
alert message. This research demonstrated that the car seat alert system was conceived, implemented, and analyzed

satisfactorily.
Keywords: car seat, alert system, IoT, arduino.

INTRODUCTION

Every year, mobile data services become less
expensive and more widely available. People are spending
more time online than ever before, which opens enormous
opportunities for ventures involving the Internet of Things
(IoT). Around 47% of the world’s population currently
uses the Internet [1] and the number of Internet connected
devices is expected to reach 50 billion by 2020 [2]. If the
world population rises to 8 billion people in the same year,
that means everyone would have more than six devices
connected to the Internet.

In addition, the number of children die from
automobile related heat stroke is lower than the number of
children die in traffic accidents, the nature of these deaths
demand attention. Two reasons children are more
susceptible to vehicle heat stroke than adults. Firstly,
children are most likely to be left alone in a parked vehicle
compared to adults and unable to exit themselves. Second,
children’s bodies are less equipped to deal with the
extreme heat that can quickly build in a parked vehicle.

This paper focused on the design of a temperature
level detection system with automatic roll down window
and safety in vehicle and development of an infant car seat
alert system through WhatsApp applications. The consists
of a driver keychain warning device and a reminder
system that involves a safety pad fixed into an infant car
seat or a child restraint system (CRS). The load sensor,
Arduino UNO and 1Sheeld are the component in the
safety pad [3]. Other than that, the system using Bluetooth
pairing, temperature, weight, and movement sensing are
proposed by author [4].

The author [5] suggested that using a Bluetooth
interface that could attach to a smartphone. If the device is
more than a certain distance away from the handset, an
alarm will be triggered. Then, author [6] proposed the
detection device detects speech, odor, motion, and
temperature. The system sends a warning to the driver’s
cell phone via messaging. The sensor used
electromagnetic waves that can pass through sunshades
and clothes, enabling the device to detect infants in
forward facing and rear facing in child CRS [7]. The
motion and ultrasonic sensors be installed above the kid
seat and the vehicle [8].

The research [9] proposed the system include
some smartphone apps that allow user to receive warning
or status alerts as well as photographs taken directly from
the vehicle cockpit. Furthermore, the device is based on an
Arduino board with sensor PIR, FSR, motion, odor and
GSM module is proposed [10]. The author suggested to
create device or system that can send a message to the
driver.

METHODOLOGY

According to Figure-1 “The Development of Car
Seat Alert System by Using IoT” project is made up of
three operations which is input, process, and output. This
system consists of two force sensor, magnetic switch,
temperature sensor, NodeMCU ESP8266, LCD display,
GPS module, power window motor, indicator light,
buzzer, and LED strip.
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Figure-1. Project block diagram of the system.

BLOCK DIAGRAM

The project block diagram of the system is shown
in Figure-1. The DHT 11 temperature sensor, force sensor
and magnetic switch as well as the child and driver seat
sensor and door look sensor are used as inputs in this
project. The temperature sensor will measure the closed
vehicle temperature and the force sensor will identify the
presence of the baby.

This input will be sent to the NodeMCU
ESP8266 microcontroller and with the code that has been
implemented inside the microcontroller. The output part
will be converted to the LCD display, which will show the
child presence in the car seat, while when the temperature
reaches a dangerous level, the motor will roll the window
down.

Aside from that, the LED strip will light up, as
will the buzzer which will continuously beep sound to
warn the parent or user that baby is still inside the vehicle.
The NodeMCU ESP8266 and GPS module function, a
warning text message with user coordinates will be sent to
the registered person or parent and the car window will be
roll down by the power window motor to decrease the
temperature inside the vehicle so that the baby does not
suffer from heatstroke. A flowchart of this project is
shown in Figure-2.

l

System active

-

Temperature reading

'

LCD display
the current temperature
inside the vehicle

v

Child seat sensor

If child seat = 1

LCD display the presence ohild
and the current tempersture
inside the wvehicle

+

Door lock condition

¥

Driver status

If child seat = 1 and

door lock = 1

Yes

Temperature reading
= 38

Faower Window motor rall down
and
Emergency fext through WhatsaApp

v

Adert alarm
{Indicator light, LED strip &
Buzzer) is OM

If child seat = 0

Figure-2. A Flowchart of the project.

1900



VOL. 17, NO. 21, NOVEMBER 2022

ISSN 1819-6608

©2006-2022 Asian Research Publishing Network (ARPN). All rights reserved.

ARPN Journal of Engineering and Applied Sciences @

www.arpnjournals.com

Algorithm

The development of car seat alert system by using
IoT is entirely controlled by a programmed called
NodeMCU ESP8266, which has been installed in the
projects brain. The microcontroller will accept data from
input devices such as force sensor, magnetic switch and
DHT 11 temperature sensors, and will interpret and
display the data on a display such as an LCD display.

Apart from that, the microcontroller will simply
44 output operations, including indicator light, LED strip,
buzzer, GPS module and power window motor. The
operation will begin when a child is present in the seat,
triggering the seat safety features. The temperature inside
the vehicle will be measured by the DHT 11 temperature
sensor. The temperature and existence of the infant will be
displayed on an LCD monitor. If the door lock or closed is
activated and there is no input from the driver status, and
the temperature inside this prototype exceeds 38.0 °C,
which is considered dangerous, the output of the alert
system (indicator light, buzzer, and LED strip) will inform
the caregivers that the infant is in the closed car.

In addition, the power window motor is activated
and will roll down the window to lower the temperature
inside the vehicle. On the other hand, through the
WhatsApp application, alerts such as warning messages
and location will be transmitted to the user or caregiver
using the devices.

Design of Car Seat Alert System Using IoT

Figure-3 shows the connection simulation circuit
design with fritzing for the project. The box has
NodeMCU ESP8266, GPS module, relay module, power
window motor, and force sensor, magnetic switch as
sensors, buzzer, temperature sensor, indicator light, LED
strip and liquid crystal display (LCD).

Figure-4 shows the hardware development of Car
Seat Alert System by Using IoT. When the force sensor
detects the presence of a child in the car seat, the device
will start working and transmit a signal to the
microcontroller, which will instruct the GPS module. As a
result, the user mobile phone receives the alert messages
and monitoring through the WhatsApp application.

RELEMODUE i

Figure-3. Circuit design.

Figure-4. Interior of the project prototype.

Figure-5 shows the top view of the project. The
16x2 LCD display that shows the baby present and the
temperature inside the car. This project uses a power
window motor that works when the temperature is above
38 degrees Celsius. The indicator light, buzzer and LED
strip is coded to show whether the child is safe.

Figure-5. Top View of the project prototype.
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light, magnetic switch, LED strip, buzzer, liquid crystal
display, power window motor, Node MCU, temperature
sensor, relay module and GPS module.

Figure-9 (a) and (b) show when the user type
“Start” in WhatsApp application. Then, WhatsApp
application will show some function to monitor the system
and the NodeMCU ESP8266 will send the alert message
through WhatsApp application to notify the user of
dangerous level temperature in vehicle, current location of
the vehicle and at the same time help baby in car.

(b)
Figure-6 (a) and (b). Side view of the project prototype.

(b)
Figure-8 (a) and (b). Full view of the project prototype.

Figure-7. Front view of the project prototype.

Figure-6 (a) and (b) shows the side view of the
project and Figure-7 front view of the project. The force
sensor used to detect the presence of the child in the car
seat and to detect the presence of the driver. Then, the
magnetic switch to detect the door is locked or unlocked.

RESULTS AND DISCUSSIONS

The full prototype design is shown in Figure-8 (a)
and (b). The box is 155 mm x 115 mm x 110 mm in
length, width, and height. The box was used to control the
system input and output such as the force sensor, indicator
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Figure-9 (a) and (b). Message received through
WhatsApp application.

The Table-1 below show the time recorded for
NodeMCU ESP8266 to deliver alert messages to the
WhatsApp application in five times attempt with a
different distance range. Figure-10 it shows the time taken
for the user to receive the alert messages. This graph
shows the time taken that user receive the alert messages
with different range. The range will start 10 meters away
from the system project, after that 20 meter then from 30
meter. According to graph, the time recorded for
NodeMCU ESP8266 to deliver alert messages to the
WhatsApp application is five times with a different range.
The average time to receive the alert message less than 15
second, this is also according to the current state of the
internet used.

Figure-11 the graph shows the temperature versus
time taken in a closed condition. This graph will be
analyzed on the temperature change in a closed car
condition. The time will be taken 10 minutes to identify
the changes of the temperature. From the graph, it shows
that the temperature increase in 10 minutes from 34.30 °C
to 37.10 °C. Analysis was taken at the current temperature
at 34.30 and showed the temperature increased if the car
was in a closed condition and not running.

Table-1. Analysis of time taken that user receive the
alert messages.

Range Attempt Time (second)

1 8
2 7
3 8
10 meters n ;
5 7

Average 7.4

1 12

2 10
20 meters > !
4 12

5 12

Average 11.4

1 15

2 14

30 meters > 15
4 13

5 14

Average 14.2
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Figure-11. Graph of temperature versus time taken in a
closed car condition.

Figure-12 graph shows the temperature versus
time taken in an open window condition. This graph will
be analyzed on the temperature change in an open window
condition. The time will be taken 10 minutes to identify
the changes of the temperature. From the graph, it shows
that the temperature decreases in 10 minutes from 37.10
°C to 34.10 °C. This suggests that if the car window is
opened, the temperature in the vehicle can be reduced and
can save lives.
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Figure-12. Graph of temperature versus time taken in a
open window condition.

CONCLUSIONS

In the conclusion, temperature detection system is
very important as an alert system to detect temperature in
a car and notify the user through WhatsApp application.
Auto windows roll down is very useful to minimize the
temperature inside the car and prevent the heat stroke for
the children and death. The system suggested objective
were realized of the detection system is to notify the user
about their child to prevent the children from dying from
heat stroke by sending an alert message via the WhatsApp
application. This technology enhances safety and security
more than ever before. The detection method model was
quickly preserved at a reasonable price using the
WhatsApp application and Wi-Fi coverage. The
implementation of "The Development of Car Seat Alert
System by Using IoT" projects has satisfied the design
problems objectives, according to the results and data
analysis.
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