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Abstract— This paper presents a Vehicular Child Trap
Alert System to help in preventing tragic child death
caused by hyperthermia / heatstroke and suffocation
using detection and control system inside a hatchback
car. The number of victims of heatstroke is increasing
each year due to increased temperature and suffocation
in the locked car. The increase in the number of victims
has raised the issues of safety of the child in the car. This
safety feature addresses deadly situations of children
getting locked in the car. An efficient system is presented
here which can monitor the presence of a child whenever
he is accidently locked inside the car and can also
communicate with the driver when the condition of the
heatstroke arises. Initially, it sends a message to user’s
registered mobile number and if no one comes and opens
the car, it alerts via a phone call to the registered users.
It is expected that this module could help in reducing the
vehicle heatstroke cases among children that keep on
increasing lately.
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. INTRODUCTION

Vehicular Child Trap Alert System is a module for
people who unintentionally left their children unattended
inside their car. The tragedy of children’s heat stroke
death in vehicles could happen to any family that own
small children. The majority of parents think that they
could never “forget” their child in a vehicle. Yet, in a
world full with distractions, they sometimes do and the
result can be serious injury or even death [1].
Occasionally they thought that they were away from the
vehicle just for a few minutes, but they lost track of time
while their children were suffering heatstroke in the
vehicles. On an average, 37 children die every year
after being trapped inside vehicles. More than half are
under 2 years old.

Hyperthermia (heatstroke) is one of the most common
dangers that can affect children lives. It is considered the
third cause of children deaths inside cars around the
world. It occurs when body is not able to cool itself
quickly enough and body temperature rises to a
dangerous level. Heatstroke can damage the brain as well
as other organs, and can have long-term damages.

Ambient air has a CO, concentration of about 0.5%
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and oxygen concentration of about 21%. Exhaled air has
a CO; concentration of about 5% and an oxygen
concentration of about 13% so what you’ll do over time
is you’ll reduce the oxygen level. The problem is not so
much the reduction of oxygen but the increase in carbon
dioxide. By the time that the carbon dioxide levels in the
air that you breathe reach 15% you’ll effectively die.

According to a study, children left in a locked car
even for a short period in moderate surrounding
temperature are at risk of heatstroke. The atmosphere
and the windows of a car are relatively transparent to
the sun’s shortwave radiation and are warmed little [2].
However this short wave energy heats the air by
conduction and convection and also give off long wave
radiation which is very efficient at warming the air
trapped inside a vehicle. Thus, The internal temperature
within closed cars ascends rapidly in first 15 minutes,
may be with dispute of variations in the rate of increase
depending on vehicle type, color and window tainting.

A child is at greater risk than an adult in hot air.
Because a small body heats up 3 to 5 times faster than
an adult’s would in the same circumstances [2]. When
cooling process doesn’t take place quickly enough, a
child’s body temperature can rapidly rise to a dangerous
level. In last few years death cases of kids being locked
in a car have been increased to a large number [1]. It
takes only few minutes for a locked vehicle to become a
sweltering death trap for children. There is a need for
such system that can alert parents or caregiver when
someone has been left in the vehicle.

The proposed electronic module detects presence of
a child inside the locked car with the help of
temperature and gas sensors. The module notifies the
registered user(s) when the condition of uprising of
temperature and CO, concentration level occurs.

1. WORKING

When the driver gets out of the car and the car is
locked, the module starts working. Sensors start
working to monitor CO, and temperature values. The
CO, and temperature value inside the car is then
compared to a preset threshold (critical) value. The
critical value is set over which child starts suffering
from suffocation and heatstroke. If the measured value
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is above the critical value, a message is sent to the pre-
registered mobile number of the user(s) using GSM
module.

The module continuously monitors the data to check
whether there is any child is left inside the car or not. If
there are no variations in the CO; gas and temperature
values then it means that no one is present in the car and
the module doesn’t perform further actions. But if the
value of CO, gas and temperature is increased then it
will send an alert message and continues the monitoring
process. If the user doesn’t respond and the temperature
and CO; gas values are still increasing continuously
then the module will again send the message and then
call the registered user(s).
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Fig.1 — Schematic of designed module

Fig.2 — Working module
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In brief, the working of the module can be divided in
three stages.

A. Initialization

As soon as the car is locked, the module switches on and
starts working. The critical values for CO, concentration
and temperature are set in this stage.

1) CO; concentration level: 550 ppm

2) Temperature level: 40°C

B. Monitoring

The module starts taking values from gas sensor and
temperature sensor. Then the module compares the
measured CO. concentration and temperature values with
preset critical values. The module monitors these values
in this stage.

C. Action

The module mainly focuses on the CO, concentration.
Because if a human being is present in the locked car,
CO; concentration level starts increasing while increment
in temperature level doesn’t depend on whether child is
present in the car or not. If the CO2 value is not greater
than the critical value, the module returns to its
monitoring stage. While if the CO2 value is greater than
critical value, then the module sends a message to alert
user. After sending message, the module waits for few
minutes and again compare the CO2 value to the critical
value, it again sends message to the user if measured
value is greater than critical value. If these values have
more positive variation then the module will call the
user. At last, module stops working.

The flow chart represents the pictorial presentation of
the above working of this module.
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Fig.3 — Flow chart for designed module

I1. RESULT & ANALYSIS
During testing, the analysis of designed module is
carried out with various temperature value and CO;
concentration.
If CO; concentration and temperature values cross the
critical levels simultaneously, then the system is

triggered and the message is sent to the registered user.
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Fig.4 — Analysis of temperature over the time inside
the locked car
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Fig.5— Analysis of CO, concentration over the time
inside the locked car

From the above graphs it can be concluded that after
10- 15 minutes the temperature and CO; concentration
values increases. If CO, concentration value crosses the
critical value only then the designed module starts
working.

Iv. CONCLUSION
By the implementation of the Vehicular Child Trap
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Alert System in the cars, deaths due to heatstroke &
suffocation can be controlled. The designed algorithm
and code is efficient in taking precise readings from gas
and temperature sensor. This module can be scaled to
industry standards and also provides a cost efficient
safety feature to the car. This system will help the users
to get a new helpful feature without spending too much
money. The owner of the car can register the mobile
number(s) and then the module in car, will alert to that
number(s) when someone gets locked inside that car.
Right now, this feature is not available in any car in
India, so it can emerge as a new technology and a great
feature towards the safety measures.
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