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ABSTRACT 
Nowadays many natural disasters are happening especially earthquake. Due to earthquake lots 
of buildings are collapsed, in that collapsed building many children are affected. There is no 
proper mechanism to track and rescue the children from the building. To address this issue, this 
paper proposes a GSM-based child rescue system that utilizes Raspberry Pi, sensors such as 
temperature, pH, and heart rate, as well as GPS and GSM. This system aims to save children 
from collapsed buildings by using data obtained from the sensors. Overall, the proposed system 
has the potential to significantly reduce the response time during rescue operations and increase 
the chances of rescuing children in critical situations and also successfully fulfills all the 
objectives toward safely rescuing the wounded child and take in to medical treatment. When 
compared to the conventional techniques, the proposed model offers satisfactory results in 
performing the rescue operation in an efficient manner within a short span of life and at a low 
cost. 
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INTRODUCTION 
In today's world, the concept of the "Internet of Things" (IoT) has become increasingly 
prevalent. IoT refers to a network of physical objects equipped with sensors, software, and 
other technologies that enable them to communicate and share data with other devices and 
systems using the internet. 
 
In recent years, natural disasters have caused more damages, in that earthquakes have caused 
significant devastation and loss of life around the world. In particular, children are at high risk 
during such disasters due to their vulnerability and inability to protect themselves. The 
earthquake causes a higher death rate compared to the other disasters, as shown in chart 1. In 
response to this problem, there has been an increasing focus on developing innovative solutions 
to help rescue and protect children during disasters. 
 
One such solution is an GSM-based children's rescue system that leverages the power of 
technology to locate and rescue children who are trapped in the rubble following an earthquake. 
The proposed system uses sensors, communication technologies, and data analytics to locate 
the position of children and send alerts to rescue teams, enabling them to respond quickly and 
efficiently. 
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The proposed method aims to explore the development and implementation of such a system, 
including the technology behind it, the challenges faced in designing and deploying it, and the 
potential impact it can have in saving lives during earthquakes. Additionally, it will examine 
the ethical considerations surrounding the use of such technology, including data privacy and 
security concerns. Overall, it seeks to provide a comprehensive overview of the GSM-based 
child rescue system and its potential to revolutionize disaster response efforts, particularly in 
earthquake-prone areas. 
 

 
Chart 1: Circle graph for disaster affected the humans 

EXISTING METHOD 
An overview of recent studies on the monitoring and rescue system for children is given in the 
literature review that follows 
 
In the initial stage, Wearable sensors like magnetometers, gyroscopes, and accelerometers can 
produce data in time series. Using machine learning or deep learning models, this data may be 
utilised to categorise different aspects of daily living. Human activity recognition is useful for 
applications in sports, education, child monitoring, ambient assisted living, and other fields 
 
. The model was trained using a benchmark human activity recognition dataset from the 
WISDM lab for performance assessment and comparison[1].Drones were used to collect a 
new thermal imaging dataset utilising unmanned aerial vehicles (UAVs). 
  
        This dataset was then used to train survivor identification models using a variety of deep 
convolution neural networks including YOLOV3, YOLOV3 MobileNetV1, andYOLOV3 
MobileNetV3[2] 
. 
The UAV was specifically designed for post-disaster rescue missions, and its mapping 
capabilities make it easier for rescue personnel to reach and begin operations in disaster-
stricken areas[3]. 
 
Another wearable is incorporated into crowdsourced sensing networks created by smartphone 
users and includes mobile iBeacon and 3-axis accelerometer modules.. This device utilizes 
GPS to track location is equipped with sensors and indoor IOT technology to transmit data[4]. 
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For flood monitoring, prediction, and emergency and rescue services during or after a flood 
occurrence, hierarchical coloured Petri nets (CP-Nets), which simulate and verify the Gaia 
multi-agent technique, are used[5]. 
 
The method necessitates manual activation of the panic button in emergency situations and 
utilizes Wi-Fi for data transmission, which may not be as dependable as GSM[6]. 
 
If the child arrives at school, the parent receives an immediate SMS to the mobile; it only tracks 
the child's location; and if any system fails, it fails to send SMS to the parent [7]. 
 
Using ZigBee, Bluetooth, WI-FI, and some wearable sensors to monitor the child's vital signs 
and send messages to parents [8]. 
 
Asthma affects 6.3 million children worldwide. To address this issue, a system has been 
proposed that inactively and unassertive monitors the surroundings of an asthma sufferer.The 
system uses a Foobot sensor to detect cooking and smoking as well as excessive levels of 
particulate matter, volatile organic compounds, and carbon dioxide during these activities[9]. 
  
A messaging system and a self-rescue system are the two parts of the smartphone 
communication system for disaster recovery. Communication amongst rescuers is made 
possible by the message system, which seamlessly mixes cellular networking, ad hoc 
networking, and opportunistic networking [10]. And the comparison tabulation of existing and 
proposed system is shown in the Table 1.\ 
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Table 1. Comparison of existing work and proposed system 
  
PROPOSED SYSTEM 
This paper proposes a GSM-based children's rescue system for earthquake emergencies, which 
aims to demonstrate its efficacy in terms of cost and simplicity while enabling the rescue of 
children in a short span of time. The proposed system involves three stages of operations: data 
acquisition, classification, and alert notification, as illustrated in Fig 1. 

 
Fig.1 Simplest Block diagram of the proposed system 

 
Data Collecting 
The process of sampling signals that measure real physical circumstances and transforming the 
resulting samples to digital values is referred to as information acquisition. Typically, analog 
waveforms are converted to digital values for processing, as shown in Fig 2. The data collected 
from temperature, pH, and heartbeat sensors in analogue form and needs to be converted into 
a digital signal for processing at this stage. 
Data Categorization 
The classification process involves organizing data into relevant categories, making it more 
efficient to use for protect, easier to locate and retrieve. This stage involves classifying data 
based on children's values for temperature, pH, and heart rate 
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Alert Notification 
Machine-to-person communication is crucial when time is of the essence, especially when an 
alert is a notification of an important message. In the final stage, Inputs are sensed from the 
child's body using sensors. The input data is compared to the expected range of values; if the 
data exceeds the expected range, an alarm signal is sent 

 
 

Fig.2 Signal Conversion 
 
The detailed block diagram of the proposed system for the GSM-based children's rescue system 
for earthquake emergencies is shown in Fig 3. 
 
The temperature, heart rate, and pH sensors are connected to the ADC pins on the Raspberry 
Pi. In an ADC pin, it would convert the analog input, like a sine wave, into digital outcomes, 
like 0’s and 1’s. The temperature sensor has three terminals: a positive, a data pin, and a 
negative. The positive and negative pins are used for the power supply and ground, and the 
data pin is contact with the children's body for sensing the temperature. That pin acts as an 
input pin, providing input data to the controller. 

 
Fig.3 Block Diagram of the proposed system 
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The heart beat sensor includes an infrared transmitter and receiver. The transmitter sends an 
infrared signal through the body, calculating the count of heartbeats. The receiver receives the 
signal and stores the count. The received data is an input. That input analog signal is connected 
to ADC pin and converted into digital signal. 
 
A pH-sensitive system's electric potential 
is compared to the potential of a stable reference system to operate the pH sensor. A pH-
sensitive glass bulb that changes voltage proportionately to the concentration of hydrogen ions 
makes up the sensor mechanism. A sensor electrode measures the glass bulb's voltage, and it 
should be connected to the 27th ADC pin for accurate data acquisition. 
 
And for serial communication to transfer data or location from the GPS, The device is 
connected to the UART (Universal Asynchronous Receiver and Transmitter) which is 
comprised of two types: UART Receiver and UART Transmitter. The UART receiver pin is 
connected to GPS to receive the exact location. Meanwhile, the UART transmitter pin is used 
to transmit data to a mobile device through GSM. The UART receiver would receive the 
location frequently through GPS. And the UART transmitter would transmit the received data 
to the user's mobile phone through GSM.  
 
 GSM is used to send information to parents and rescue teams' mobile phones as a message 
notification.GSM stands for "Global System for Mobile Communication" and is a popular 
digital mobile network among users of mobile phones. The three most popular digital wireless 
telephony technologies are TDMA, GSM, and Code Division Multiple Access. It integrates 
different Time Division Multiple Access (TDMA) capabilities (CDMA). Data is digitalized 
and compressed by GSM before being sent together with two other streams of user data, each 
in its own time slot, along a channel. Either the 900 MHz or 1800 MHz frequency bands are 
used for operation. 
 
This code is written in Python and appears to be part of a larger program that uses a GPS 
module to send temperature, pH, and heart rate alerts to two phone numbers. Here's a step-by-
step breakdown of the code 
 
Check   if   temperature   reading   (T)   is 
greater than 40 
If yes, check if the alert has already been sent to the first phone number .If x is 0 (meaning an 
alert has not been sent yet), send an AT command to the GPS module to initiate sending the 
SMS message to the first phone number. The message will contain the latitude and longitude 
values along with the temperature reading, preceded by the "Temperature Alert:" text. After 
sending the first message, wait for 5 seconds and then send the same message to the second 
phone number. Set x to 1 to indicate that an alert has been sent.   If T is less than or equal to 
40, set x to 0. 
 
Check if pH reading (P) is greater than 07 
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If yes, check if the alert has already been sent to the second phone number If x is 0 (meaning 
an alert has not been sent yet), send an AT command to the GPS moduleto initiate sending the 
SMS message to the first phone number. The message will contain the latitude and longitude 
values along with the "PH Alert:" text. After sending the first message, wait for 5 seconds and 
then send the same message to the second phone number. Set x to 1 to indicate that an alert has 
been sent.   If P is less than or equal to 07, set x to 0. 
 
Check if heart rate reading (H) is greater than 70 
If yes, check if the alert has already been sent to the second phone number. If x is 0 (meaning 
an alert has not been sent yet), send an AT command to the GPS module to initiate sending the 
SMS message to the first phone number. The message will contain the latitude and longitude 
values along with the "HB Alert:" text and the heart rate reading. After sending the first 
message, wait for 5 seconds and then send the same message to the second phone number. Set 
x to 1 to indicate that an alert has been sent. If H is less than or equal to 74, set x to 0, then the 
child is either dead if it was stuck in an earthquake or normal in a safe condition is shown in 
Fig. 4. 

 
Fig.4 Flow chart for the proposed system Algorithm 

 
RESULT ANALYSIS 
The result for the children's rescue system has been shown below and explained with various 
scenarios. The output has been obtained for the high temperature, pH, and heartbeat range of 
the children, as shown in the figure below. The temperature, pH, and heart beat sensors are 
connected to the ADC pin in the Raspberry Pi Pico; the prototype of the proposed system is 
shown in Fig 5. 
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Time is displayed on the x-axis and temperature is plotted on the y-axis.The temperature can 
be measured in degrees Celsius or Fahrenheit. The graph can show how the temperature 
changes over time, whether it is increasing, decreasing or fluctuating. A sudden spike or drop 
in temperature is due to the earthquake, the temperature is decreased, if the children under 
collapsed building for long time and it indicates a problem and send a alert notification to the 
parent and rescue team is shown in  Fig 6. 
Time is displayed on the x-axis and pH is plotted on the y-axis.A pH of 7 indicates neutrality, 
while a pH scale of 0 to 14 indicates acidity, alkalinity, and neutrality, respectively. The pH 
level of the children is initially normal and the body get dehydration due to the decrease of 
water content in children body. Due to this, the children skin pH level is base. And send a alert 
notification to the parent and rescue team is shown in Fig 7 

 
Fig.5 Hardware prototype of the proposed system 

 
Fig.6 Graph analysis for temperature 
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Fig.7 Graph analysis for pH 

 
Time is displayed on the x-axis and heart rate is plotted on the y-axis. The heart rate is usually 
measured in beats per minute. The graph can show how the heart rate changes over time, 
whether it is increasing, decreasing or fluctuating. A sudden change in heart rate can indicate 
a change in the health due to earthquake and pulse is decreased because under collapsed 
building the oxygen level is low, so the children heart beat rate is reduced is shown in Fig 8. 

 
Fig.8 Graph analysis for heart beat rate 

     
The proposed work was tested in diffirent scenarios to validate its effectiveness in detecting 
abnormal values.  
of temperature, pH, and heart rate. The system was found to be accurate and reliable in 
detecting and alerting the parent’s and rescue team in case of medical emergencies through 
mobile with the help of GSM, as shown in Fig 9 and Fig 10. 
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Fig 9 Alert notifications for Parent’s 

 
Fig 10 Alert notifications for Rescue team 

  
CONCLUSION 
Overall, the proposed system using the Raspberry Pi Pico, along with temperature, pH, and 
heartbeat sensors, GPS, and GSM modules, offers many advantages over the existing systems. 
It provides real-time tracking, accurate location data, low cost, ease of deployment, and a user-
friendly interface. It also has the potential for scalability and can be extended to include other 
sensors for monitoring additional aspects of a child's physical state. In the future, it will also 
be applicable for rescue systems in industries like the chemical industry and atomic and nuclear 
power plants to prevent the workers from deficiency syndrome by adding more sensors to the 
system to monitor other human health parameters such as blood pressure, oxygen saturation, 
and respiratory rate. This can provide a more comprehensive picture of the health status and 
also add more communication modules to the system, such as Wi-Fi or Bluetooth, to ensure 
uninterrupted communication between the system and the parent or guardian. This can help in 
situations where the GSM network is not available. 
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