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Abstract: India is one of the developing country, where the demand for the natural resources 

like water, petrol, gas that is available inside the earth’s surface is increasing. But, Utilizing this 

resources comes with greater risk which causes danger to the lives of the people. Among this 

one of the method which have been causing huge number of accidents is bore well system. 

Mostly children are prone to the accidents caused by bore well system not only while playing 

but also in diverse ways due to the open bore well which goes unnoticed. The proposed system 

is developed in order to monitor the child rescue operation from bore well system. This system 

consist of sensors which measures various parameters and displays it to the people involved in 

rescue operation. Temperature and Humidity level is measured using DHT11 sensor and 

MQ135 sensor is used to measure the presence of harmful gasses inside the bore well hole and 

ESP32 camera module is added to the system so that the live footage of the child inside the bore 

well hole can be monitored and also additionally we have included ventilator system to supply 

oxygen inside the bore well hole incase the oxygen level inside the hole is not sufficient for the 

child. To make the sensor data measured inside the bore well hole more accessible we will also 

display the data on the mobile application. so that it can be accessed remotely. Mechanical 

parts and the ventilator system can be controlled using mobile app. These data from multiple 

sensors and camera module are processed using node mcu. Kids are the future builders of the 

nation; hence accidents faced by them should be immediately handled to save their lives. 

Key Word: Bore well, Rescue system, Widely accessible, Easy to operate. 

I.INTRODUCTION 

The bulk of the population in India, a rapidly developing nation, depends on and uses natural resources found on the 

surface of the planet, including water, oil, and gas. Most people are accident prone in a variety of ways, making it annoying to 

use these services. Among this one of the method which have been causing huge number of accidents is bore well system. 

Mostly children are prone to the accidents caused by borewell system not only while playing but also in diverse ways due to 

the open bore well which goes unnoticed. Water scarcity is currently the main issue facing human society, which has resulted 

in the sinking of many bore wells. These bore wells in turn have started to kill countless innocent lives. Bores that once 

produced water but have since been depleted are left exposed. Little children who fail to notice the bore hole being dug will 

fall in and become stuck. There is no effective method for saving accident victims. when the temporary local arrangements 

fail. 

Most of the incidents that have been documented so far involve digging a parallel hole and then creating a horizontal 

passage to the subject's corpse. It is not only a time-consuming operation, but it also carries a number of risks. Also, it requires 

a lot of effort and pricey materials including the potential for the subject's body to sustain harm during the rescue effort. The 

body may also become further entrapped. Death is inevitable as the crisis worsens and the rubble grows. Most of the time, we 

use some improvised solutions. This does not guarantee that we will find a permanent fix. In such techniques, hooks of some 

kind are used to hold the victim's clothing and body. This could result in injuries to the subject's body. After reviewing every 

instance, we identified a severe problem that needed to be solved: creating a monitoring device that can monitor the child 

trapped inside the bore well and capture a trapped corpse in the shortest amount of time while also offering oxygen supply 

using ventilator system. The proposed system is developed in order to monitor the child rescue operation from bore well 

system. This system consist of sensors which measures various parameters and displays it to the people involved in rescue 

operation. Temperature and Humidity level is measured using DHT11 sensor and MQ135 sensor is used to measure the 

presence of harmful gasses inside the bore well hole and ESP32 camera module is added to the system so that the live footage 

of the child inside the bore well hole can be monitored and also additionally we have included ventilator system to supply 

oxygen inside the bore well hole incase the oxygen level inside the hole is not sufficient for the child. To make the sensor data 

measured inside the bore well hole more accessible we will also display the data on the mobile application. so that it can be 

accessed remotely. Mechanical parts and the ventilator system can be controlled using mobile app. These data from multiple 

sensors and camera module are processed using node mcu. Kids are the future builders of the nation; hence accidents faced by 

them should be immediately handled to save their lives. 

 

II.LITERATURE REVIEW 

Bharathi.B et.al[1] depicts the plan of a robot for saving the kid from bore well. This robot is fit for moving 

underneath the drag well, as per the human comment by Pc, it will pick and spot depending on the arm structures. It is worked 
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through Pc with the assistance of remote zigbee innovation and remote camera which is used for video surveillance. The main 

drawback is that the arm structure can’t give adequate security to the child while lifting. 

Manish Raj et.al[2] depicts as the dimension of the drag well is slender for any grown-up in difficulty and bright goes 

dim inside it, the rescuing task in that circumstance is very difficult. The automated framework which will join an outfit to the 

child utilizing inflated arms for rescuing the child. The video chatting method is also available for speaking with the child. The 

robotic arm is like a clipper, so the lifting mechanism is very difficult. 

Giridharan.M et.al[3] described designing a robot consisting of three engines to save a child on the drag well. The 

primary engine is used for movement which is up and down by using a screw bar. Second engine is utilized for grabbing ground 

with the surface of lead screw arrangement. Another engine is used to rescue the child through rack and pinion arrangement. 

Based on the location of the child, the whole arrangement can be pivoted. Then the child is lifted from the bore well. 

Arthika.S et.al[4] described the mechanism of safeguarding a child from the bore well. The temperature sensor is used 

to detect the temperature and similarly a gas sensor is used to detect the gas spillage in the specific region. ARM compression 

and expansion method is used for roper up and down movement. The robotic arm is using relay operation for picking and 

placing the child. This method provides safeguarding activities in less time. The major drawback is that lifting a child is very 

difficult by using a gripping arm. 

A device with a sensor to detect the child within was developed by Ashwani et al. in their paper "Child Rescue 

System against Open Bore Well" [5]. The lock is activated by the sensor, preventing the youngster from falling more than three 

feet. With the aid of a motor, which pushes the blocks towards the side of the bore well at an angle of 120 degrees, the gear 

mechanism is started. In order to find the opening through which the lifting rod passes and the child is saved, another motor 

rotates through 360 degrees. 

In their paper "Pipeline Inspection and Bore Well Rescue Robot" [6], Palwinder Kaur et al. made an attempt by 

designing a leg mechanism with wheels to fit within the pipe. The legs are symmetrically separated by a distance of around 

120 degrees. A microcontroller is interfaced with a temperature sensor and LCD to sense and display the temperature within 

the bore hole, respectively. 

In their project, "Design and Building of Rescue Robot and Pipeline Inspection Using Zigbee," Bharathi B et al. [7] 

have described how a child can be rescued using a Computer command. Technology based on Zigbee is utilised. A powerful 

LED is installed on the robot to dispel the darkness. Also, it has a pick-and-place arm that can be used to hold the youngster as 

it is pilled out of the open bore well in which it is trapped. It was built on a shoestring budget and is run by humans. 

According to Nitin Agarwal et al., their project, "Child Rescue System from Open Bore wells," [8] is built on a rescue 

system that can enter the same bore well and take specific steps to save the child. Utilized are a high output LED light source 

and a CCTV camera. They developed a number of processes for their project using computer design and hand-drawn designs. 

Their system includes modern hardware with lightweight servo motors integrated. Their endeavor is run by people 

Prakash S et al., in their project “Smart Bore Well Child Rescue System”,[9] have described the solution for rescuing a 

child fallen in the open bores through a system which operates with the help of a 12 volts battery. This is a remotely controlled 

robot which will go down the bore well and perform the action. Their motto was to design a robot with the help of a balloon to 

lift the child. The robot is operated through PC using wireless Zigbee technology and using wireless camera. 

The "Child Rescue System against Open Bore Well" by Sumit Pandey et al. [10] describes the use of an IR signal that, 

when put two inches diametrically beneath the ground surface of the bore well and broken by any impediment object, 

activates a buzzer as an alert on a mobile phone. Closes the bore when the youngster is a few feet lower in the bore well to stop 

them from falling down. 

In [11] For a small-caliber deep well rescue robot, virtual prototype realization and simulation were performed in 

2011.A virtual prototype of the robot was created using Solidworks to examine the viability of the rescue robot. This allows for 

the detection of any flaws in the robot design process before the final robot design and assembly is completed. The 

entire procedure of rescue operations can be seen in the virtual prototype. Initially, the robot is placed in the well and moved to 

study the rescue position. In addition, the anchorage set has fastened the robot, and the stretching arm has extended to the 

victim's underside before the supporting bracket is used to carry out the rescue procedure. 

In [12] An innovative robotic rescue device for incidents involving bore wells. [2016]The robot is lowered into the 

bore-well and, with the aid of the rack and pinion geared system, is sized to fit the bore-well. Data obtained from the ultrasonic 

sensors is used to accomplish this. Data obtained from the ultrasonic sensors is used to accomplish this. The robot travels down 

the bore-well after being tightly fastened to its walls. If the bore-diameter well's is tapered, With the aid of the rack and 

pinion mechanism in the center, the ultrasonic sensors in front of the wheels will measure the distance and automatically adjust 

the wheels below it. 

Using a child fall safety guarding robot, [13] bore well [2018]A model is created utilizing a temperature and gas 

sensor to detect temperature and gas leaking in the specific location in order to protect the youngster who has fallen into a bore 

well. Using a liquid crystal display display the child's position. Here, the distance of the rope is measured using an infrared 

transmitter and receiver. By pressing the desired actions on the keypad, the microcontroller receives inputs. It is a 

programmable, erasable type of memory that is kept in internal memory. 

In [14] Construction of an in-pipe robot to aid with bore well rescue operations [2018] Here, a Raspberry Pi 3 serves 

as the controller. DC motors with 150 rpm are used to move the robot, and suitable drivers are used to power the motors. 

Three motors power the robot. A 120° angle separates them. Everything is powered by a power bank except from the motors. 

For the motors, a separate DC supply is utilized. The robot has a wide range of sensors that allow it to learn a great deal about 

the concerned pipe. For user interaction, the controller runs a graphical user interface (GUI). Python has been used as the 

development platform for the GUI. 
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Rescue in a bore well environment is systematic in [15]. This essay discusses the diameter of an adult-sized narrow 

bore hole since it is difficult to perform rescue operations when it is dark within. Using pneumatic arms, this methodical device 

fastens a harness to the youngster.for transporting the victim. To communicate with the victim, the system is also connected to 

a teleconferencing system. 

[16] System for Pipeline Inspection and Bore Well Rescue. A self-moving and self-sustaining autonomous system 

was developed. The use of a wheeled leg mechanism and sending it through the pipe. The system's legs are 120 degrees apart 

circumferentially. The PIC 16F877A microcontroller was interfaced with an LM-35 temperature sensor and 16X2 LCD to 

sense and show the temperature within the bore well, respectively. Bore well Rescue System in a computerized device that can 

be operated by humans was created to save the victim by holding the youngster using servo motors. This project involves a 

number of steps, starting with the development of hand-drawn designs and ending with computer-generated design. The 

mechanical type, which consists of a motor at the top that rotates a gear mechanism to push three blocks set at a 120-degree 

angle towards the side of the bore well, is lowered into the well. 

Design & Building of Rescue System, Chapter 10A wirelessly controlled system with dc motor-based gripper action 

and Zigbee technology was created for a systematic arm. This prototype's operation for saving people makes use of a PIC 

16F877A microprocessor.The system is controlled by a computer using wireless zigbee technology and a wireless camera for 

audio and video viewing. Water scarcity, as argued by Jayasudha.M. and Saravanan, is the main annoyance. The development 

of the bore well was started as a solution to these problems. The vast majority of people in our country live an agricultural 

lifestyle and rely on an irrigation system that uses water. Youngsters unintentionally fell into the bore well, which later 

exposed itself and produced water. Saving the child who has fallen into a bore well is a rather difficult process. Now, the 

procedure for performing the rescue involves digging a parallel pit next to the bore hole that is the same depth as the child and 

creating a passage that connects the two wells. To allay this worry, a carefully thought-out robot is created that both rescues the 

trapped child and keeps watch. 

 

III.OBJECTIVES 

 To develop a monitoring system for the child rescue operation using IOT. To develop a system which indicates the 

presence of harmful gasses present in the borewell hole which may affect the child inside the hole 

 To obtain the Temperature and humidity level inside the bore well hole 

 To monitor the movements of the child stuck inside the bore well hole using camera module and also to capture the 

position of the child inside the bore well hole. 

 To make the sensor data easily accessible through mobile application. 

To develop a ventilation system to supply oxygen inside the hole to maintain the oxygen level inside the bore well hole. 

 

IV.METHODOLOGY 

Below chart (Figure 1 Methodology chart) gives a glimpse on the end to end process carried out during the entire 

research work. 

Figure 1. Methodology 

Experimental Procedure 

An overview of the experimental techniques used during the entire process is provided in this chapter. Every single 

procedure explains in full how the process was carried out, providing a clear understanding and outlining every step that was 

taken. Nothing can be skipped in between steps because this is a step-by-step process, and even the flow cannot be changed. 

Every procedure takes a particular amount of time, and it should all be done in the right order. The diagram in Figure 4.1 

below provides an overview of the general experimental procedure's process flow. 



Implementation of Bore well Rescue Monitoring System Using Iot and Gas Monitoring System With    Ventilator 

30 | P a g e  

 

Figure 2. Overview of system 

Node MCU 

Choosing this circuit, called Node MCU, is the fastest approach to construct an IoT application with the least 

amount of additional integrated circuits. We will provide a thorough introduction to Node MCU V3 today. It is an open-source 

firmware and development kit that is essential for creating a quality IoT product with just a few lines of script. The module's 

major component is the ESP8266, a low-cost Wi-Fi microprocessor with a complete TCP/IP stack and a microcontroller. 

Espressif Systems, the maker, presents it. The ESP8266 Node Mcu is a sophisticated gadget that combines some of the 

functionality of a standard Arduino board with the ability to connect to the internet. 

Microcontrollers and Arduino Modules have always been excellent choices for integrating automation into the 

concerned project. Nevertheless, these modules have one little drawback: they lack internal WiFi capabilities. As a result, we 

must add external WiFi protocol to these devices in order to make them work with the internet channel. This is the well-known 

Node MCU, based on the ESP8266 WiFi Chip. It is based on ESP-12E and is version 3. (An ESP8266 based WiFi module). In 

addition, Node MCU is an open-source firmware and development kit that enables you to prototype your Internet of Things 

(IoT) product in just a few lines of LUA code. Of course, you can also programme it using the Arduino IDE. 

Figure 3. ESP8266 Node Mcu 

Node MCU Pin out 

 

Figure 4. ESP8266 Node Mcu pin out 

 

Node MCU V3 comes with a number of GPIO Pins. Following figure 4 shows the Pinout of the board. 

There is a candid difference between Vin and VU where former is the regulated voltage that may stand somewhere 

between 7 to 12 V while later is the power voltage for USB that must be around 5 V. 

 

Gas Monitoring 

A vertically or horizontally drilled, narrow shaft in the ground is called a borehole. A borehole may be built for a 

variety of uses, such as the extraction of gasses, other liquids (such as petroleum), or water (drilled water wells and tube wells) 

(such as natural gas). As a pilot hole for pier installation or underground utility installation, for geothermal installations, or for 
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the underground storage of unwanted substances, such as in carbon capture and storage, it may also be used in geotechnical 

investigations, environmental site assessments, mineral exploration, temperature measurements, or for geothermal 

installations.The gas sensor is used to sense where there is any toxic gas that are present inside the hole, and which can cause 

unconscious to the child. Specification: It is used to determine whether a toxic gases is present inside the bore well hole. In 

Alberta, it's typical to find dissolved gasses in well water. The main gasses discovered in wells are methane, carbon dioxide, 

nitrogen, and hydrogen sulphide. Hydrogen sulphide will not be covered in this publication as it is covered in Agrifacts 716 

(D14) Eliminating Hydrogen Sulphide from Water. Hydrogen sulphide is a gas with a rotten egg odor. Spitting taps and gas 

locking issues in pumps are two common issues with methane and carbon dioxide. The intensity of the gas issue varies; it might 

range from infrequent "spurting" from the hot water taps to a steady flow of gas from the well casing. 

Gasses that have no smell include methane, carbon dioxide, and nitrogen. 

Figure 5. Layers inside bore well 

Carbon dioxide 

One carbon atom is covalently doubly bound to two oxygen atoms in each of the molecules that make up carbon 

dioxide, which has the chemical formula CO2. At room temperature, it exists as a gas. In the atmosphere, carbon dioxide serves 

as a greenhouse gas because it absorbs infrared radiation despite being transparent to visible light. 

 

Nitrogen 

The chemical element with the atomic number 7 and the letter N is known as nitrogen. The lightest element in group 15 

of the periodic table, often known as the pnictogens, nitrogen is a nonmetal. It is a typical element in the cosmos, believed to 

be eighth in the Milky Way and the Solar System in terms of overall abundance. N2, a colorless and odourless diatomic gas, is 

created when two of the element's atoms link together at standard pressure and temperature. The majority of the atmosphere on 

Earth is made up of N2, making it the most prevalent uncombined element. 

 

Hydrogen 

The chemical element hydrogen is represented by the letter H and atomic number 1. Hydrogen is the lightest element. 

Under normal circumstances, hydrogen is a gas made up of diatomic molecules with the formula H2. It is non-toxic, 

tasteless, colourless, odourless, and highly combustible. Throughout the cosmos, hydrogen is the most prevalent chemical, 

making up around 75% of all ordinary matter. Plasma hydrogen makes up the majority of stars like the Sun. On Earth, 

hydrogen mostly takes the form of molecules like water and organic substances. Each atom of hydrogen's most prevalent 

isotope, 1H, has one proton, one electron, and no neutrons. 

 
Hydrogen Sulfide 

The chemical compound hydrogen sulphide has the formula H 2S. Known as chalcogen hydride, it is a combustible, 

toxic, and a chalcogen-hydride gas with a rotten egg stench in traces in ambient air. It is a colourless gas. Stink damp is the 

underground mine gas word for noxious hydrogen sulfide-rich gas mixes. The chemical make-up of refined hydrogen sulphide 

was discovered in 1777, according to Swedish chemist Carl Wilhelm Scheele. [Reference needed] The International Union of 

Pure and Applied Chemistry and the Royal Society of Chemistry no longer support the spelling hydrogen sulphide for this 

chemical. Similar to hydrogen cyanide, hydrogen sulphide inhibits cellular respiration, making it harmful to humans and the 

majority of other animals. Organ damage happens quickly when it is inhaled or when large amounts of its salts are 

ingested,[clarification needed] with symptoms ranging from breathing problems to convulsions and death. This sulphide and its 

mineral salts are nonetheless produced in modest quantities by the human body, which employs them as signaling molecules. 

 

Methane Gas 
Methane is a chemical substance with the molecular formula CH4 and is pronounced as "meh-thayn" in the US and 

"mi-e-n" in the UK (one carbon atom bonded to four hydrogen atoms). The simplest alkane and the primary component of 

natural gas, it is a group-14 hydride. The relative abundance of methane on Earth makes it an economically viable fuel, 

although extracting and storing it offers technical hurdles due to its gaseous state under standard circumstances for temperature 

and pressure. Methane is a naturally occurring gas that is produced by both geological and biological processes. It can be found 

underground and under the seafloor. Methane clathrates, which are found beneath the seafloor, are the largest methane reservoir. 

Methane is referred to be atmospheric methane when it enters the atmosphere and the surface. Since 1750, the amount of 
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methane in the Earth's atmosphere has increased by nearly 150%, and it now makes up 20% of all the long-lived and globally 

mixed greenhouse gasses' radiative forcing. Its discovery on other worlds, including as Mars, has repercussions for 

astrobiology research. 

 

MQ135 Sensor 

Figure 6. MQ135 Sensor 

An air quality gas sensor is a device that is used to detect, measure, or monitor gasses like ammonia, benzene, sulphur, 

carbon dioxide, smoke, and other dangerous gasses. The MQ135 air quality sensor, which is a member of the MQ gas sensor 

family, is frequently used to identify dangerous gasses and smoke in outdoor air. This article provides a quick explanation of 

how to use a MQ135 air quality sensor to measure and detect gasses. Alternatives to the MQ135 air quality sensor /detector 

include MQ-2(methane, LPG, butane, and smoke), MQ-3 (alcohol, smoke, and ethanol), MQ-4 (CNG gas and methane), MQ-5 

(natural gas, and LPG), MQ-6 (butane and LPG), MQ-7 (CO), MQ-8 (hydrogen), MQ-9 (CO, and flammable gasses), MQ131 

(o (CO and flammable gas). 

It is a semiconductor air quality sensor that can be used for applications that monitor air quality. The presence of NH3, 

NOx, CO2, benzene, smoke, and other hazardous chemicals in the air greatly affects its sensitivity. For applications involving 

the detection and monitoring of dangerous gasses, it is inexpensively priced.The digital output pin goes high if the air's gas 

concentration is more than the threshold limit. The sensor's potentiometer can be used to adjust the threshold value. The 

analogue pin of the sensor is used to obtain the analogue output voltage, which provides an approximation of the gas level in the 

air. 

          Figure 7. Pin Configuration 

Pin 1: VCC: The MQ135 sensor module is powered by a positive 5V power source through this pin. 

Pin 2: GND (Ground): The MQ135 sensor module is connected to the ground through this reference potential pin. 

Pin 3: Digital Out (Do): This pin is a digital output pin that produces a digital output by modifying the threshold value with the 

aid of a potentiometer. This pin enables the MQ135 sensor to function without a microcontroller and is used to detect and 

measure any specific gas. 

Pin 4: Analog Out (Ao): Depending on the gas intensity, this pin outputs an analogue output signal ranging from 0 to 5 volts. 

The MQ135 sensor module measures the gas vapour concentration, and this analogue output signal is proportionate to that 

value. The gasses are measured in PPM using this pin. It is primarily interfaced with microcontrollers, runs on 5V TTL logic, 

and is operated by this logic. 

 

How to Detect and Measure Gasses 

Use analogue or digital pins to measure or detect the gasses. When you simply provide the module with 5V, you can 

see that the output LED turns OFF when the module detects no gas and the power LED turns ON (glows). This indicates that 

the digital pin's output is 0V. Keep in mind that the sensor must be preheated for 20 seconds (as specified in the specifications) 

prior to use. Now, when the MQ135 sensor is activated to detect, the LED output and the digital output pin both go high. Use 

the potentiometer in any other case until the output rises. The digital pin swings high (5V) if the sensor detects a specific gas 

concentration, otherwise it remains low (0V). The similar outcome can be achieved using analogue pins as well. The 

microcontroller's output analogue values (0–5V) are read. This value is directly proportional to the gas concentration measured 

by the sensor. The MQ135 sensor's operation and response to various gas concentrations may be seen by looking at the 

experimental readings, and programming can be adjusted as necessary. 

 

Interfacing MQ135 with Node MCU 

Figure 8. Interfacing MQ135 with Node mcu 
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#include <ESP8266WiFi.h> 

#include <MQ135.h> 

const char* ssid = "your_SSID"; 

const char* password = "your_PASSWORD" 

const char* mqtt_server = "MQTT_BROKER_IP_ADDRESS" 

const char* topic = "your_TOPIC_NAME"; 

WiFiClient espClient; 

PubSubClient client(espClient); 

const int sensorPin = A0 

MQ135 mq135(sensorPin); 

void setup() { 

  // Connect to Wi-Fi network 

  WiFi.begin(ssid, password); 

  Serial.println("Connecting to Wi-Fi..."); 

  while (WiFi.status() != WL_CONNECTED) { 

    delay(1000); 

    Serial.println("Connecting to Wi-Fi..."); 

  } 

  Serial.println("Connected to Wi-Fi"); 

  client.setServer(mqtt_server, 1883); 

  char  msg[10]; 

So let's put the hardware together and code the awesome IoT project. We will connect the MQ135 Air Quality Sensor 

to the 0.96′′ I2C OLED Display and Node MCU ESP8266 Board. The circuit can be put together on a breadboard. The MQ135 

Analog input pin should first be connected to Node MCU pin A0. Then join the device's VCC and GND to the corresponding 

Node MCU Vin and GND. The 0.96" OLED display is an I2C module in a similar way. Thus, join its SDA and SCL pins to 

the Node MCU D2 and D1 pins. Attach the device's VCC to 3.3V and GND to GND. 

 
 

Temperature and Humidity Monitoring 

The amount of water vapour in the air is measured as humidity. The amount of humidity in the air has an impact on a 

number of chemical, biological, and physical processes. Humidity can have an impact on staff health and safety, business costs 

associated with the products, and employee safety. Thus, measuring humidity is crucial in the semiconductor and control 

system industries. The amount of moisture in a gas—which could be a mixture of water vapour, nitrogen, argon, or pure gas, for 

example—is determined by its relative humidity. Based on their measuring units, humidity sensors can be divided into two 

categories. A relative humidity sensor and an absolute humidity sensor are what they are. A digital temperature and humidity 

sensor is the DHT11. 

 

DHT11 Sensor 

A cheap digital sensor for detecting humidity and temperature is the DHT11. To instantly detect humidity and 

  Serial.begin(115200); 

} 

 
 

void loop() { 

  float ppm = mq135.getPPM(); 

  String ppmStr = String(ppm); 

  if (client.connect("NodeMCU_Client")) { 

    client.publish(topic, ppmStr.c_str()); 

  } 

  delay(5000); 
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temperature, this sensor may be simply interfaced with any micro-controller, including Arduino, Raspberry Pi, etc. 

Both a sensor and a module are available for the DHT11 humidity and temperature sensor. The pull-up resistor and a 

power-on LED distinguish this sensor from the module. A relative humidity sensor is the DHT11. This sensor employs a 

capacitive humidity sensor and a thermistor to measure the ambient air. 

Figure 9. DHT11 Sensor 

The DHT11 sensor comprises of a thermistor for measuring temperature and a capacitive humidity sensing device. The 

humidity detecting capacitor consists of two electrodes separated by a substrate that can hold moisture as a dielectric. The 

capacitance value changes as the humidity levels fluctuate. The IC calculates, interprets, and converts the modified resistance 

values into digital form. 

This sensor uses a negative temperature coefficient thermistor to measure temperature, which results in a drop in 

resistance value as temperature rises. This sensor is typically built of semiconductor ceramics or polymers in order to obtain 

higher resistance values even for the smallest change in temperature. The DHT11 has a temperature range of 0 to 50 degrees 

Celsius with a 2-degree precision. This sensor has a 20 to 80% humidity range with a 5% accuracy. This sensor's sampling rate 

is 1Hz. i.e. it gives one reading for every second. The DHT11 is a tiny device with a 3 to 5 volt operational range. 2.5mA is the 

maximum current that can be used for measuring. 

 

DHT11 Specification 

Voltage Range: 3.5 to 5.5V 

Operating current: (measuring) 0.3 mA 60 uA (standby)  

Data output in serial 

Range of temperatures: 0°C to 50°C 

Range of Humidity: 20% to 90% 

Temperature and humidity are both 16-bit 

resolutions. Precision: 1°C and 1% 

 
DHT11 Pin Configuration 

 

1 
 

Vcc 
 

Power supply 3.5V to 5.5V 

 

2 
 

Data 
 

Outputs both Temperature and Humidity 

through serial Data 

 

3 
 

NC 
 

No Connection and hence not used 

 

4 
 

Ground 
 

Connected to the ground of the circuit 

 
Interfacing DHT11 With Nodemcu 

 To interface DHT11 with NodeMCU, you can follow the following steps: 

 Attach the 3.3V pin on the NodeMCU board to the VCC pin of the DHT11 sensor. 

 Attach the DHT11 sensor's GND pin to the NodeMCU board's GND pin. 

 Attach the data pin of the DHT11 sensor to any of the digital input pins of the NodeMCU board, for example, D1 pin. 

 Include the DHT library in your NodeMCU programme by starting your code with the line that reads: 

 #include <DHT.h> 

 The pin to which the DHT11 data pin is linked should be defined, for Instance: 

#define DHTPIN D1 

 Define the type of DHT11 sensor which has been used 

 #define DHTTYPE DHT11 

 
 Create an instance of the DHT class  

DHT dht(DHTPIN, DHTTYPE); 

 In your ‘setup()’ function, initialize the DHT sensor:  

void setup() { 

  // Initialize DHT sensor. 
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  dht.begin(); 

} 

 
 

 In your ‘loop()’function read the temperature and humidity value from the DHT sensor  

void loop() { 

  // Read temperature and humidity values from DHT sensor. 

  float temperature = dht.readTemperature(); 

  float humidity = dht.readHumidity(); 

 
 

  // Print the temperature and humidity values to the serial monitor. 

  Serial.print("Temperature: "); 

  Serial.print(temperature); 

  Serial.print(" °C\tHumidity: "); 

  Serial.print(humidity); 

  Serial.println(" %"); 

 
 

  // Wait for 2 seconds before reading again. 

  delay(2000); 

} 

● Upload the program to the Node MCU board and open the serial monitor to view the temperature and humidity 

readings 

 
Capturing the footage 

For the past three days, folks in India have been dealing with a distressing and horrible circumstance where a 

youngster has fallen in a bore well, struck in an exposed hole, and become imprisoned. When compared to other incidents, 

rescuing a trapped child from a bore well is an extremely hazardous and challenging process. The current systems to save the 

child are more expensive and less effective. The child must be saved for longer than a day. In this scenario to save the child 

struck inside the bore well hole it may take several hours or even more than one day. so, In order to ensure the safety of the 

child inside the bore well hole he/she must be monitored visually. This helps in maintaining the mental health of the child and 

also it will reduce the tension and stress caused to the child inside the bore well hole. To achieve this the child struck inside the 

bore well hole must be monitored using camera module. As an added advantage we have include cameral module to our 

system to monitor the child visually. 

 
ESP32 Camera module 

Figure 10. ESP32 Camera module 

Using the ESP32-S chip, the ESP32-CAM is a tiny camera module. Besides the OV2640 camera, and many GPIOs to 

connect peripherals, it also contains a microSD card slot that can be used to store photographs shot with the camera or to store 

files to send to clients.Since the ESP32-CAM lacks a USB port, an FTDI programmer is required to upload code through the 

U0R and U0T pins (serial pins) 

 

Working of ESP32 

● Popular and potent microcontrollers like the ESP32 are employed in several IoT applications. Based on the 32-bit Xtensa® 

Dual-Core LX6 microprocessor, it offers built-in Bluetooth and Wi-Fi connection. 

● This is a quick explanation of how the ESP32 functions: 

● Memory and Processor: The ESP32 has a dual-core processor with a maximum frequency of 240 MHz. Moreover, it has up 
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to 4MB of Flash memory and 512KB of RAM. 

● Wi-Fi and Bluetooth Integration: The ESP32 features built-in Wi-Fi and Bluetooth connectivity, enabling wireless network 

communication with other devices. 

● I/O Pins: There are numerous I/O pins on the ESP32 that can be used to connect to sensors, actuators, and other devices. 

They consist of the pulse-width modulation (PWM) pins, analog-to-digital converter (ADC) pins, and digital input/output 

(GPIO) pins. 

● A Real-Time Clock (RTC), an I2C interface, a touch sensor controller, and UART, SPI, and I2C interfaces are just a few of 

the built-in peripherals available on the ESP32. 

● Power Management: The ESP32 contains a power management technology that enables low-power operation and increases 

battery life. If it is not engaged in any tasks, it can be set to enter sleep mode. 

● Programming: The Arduino IDE as well as additional programming languages like Micro Python and Lua can be used to 

programme the ESP32. Moreover, OTA (Over-The-Air) firmware updates are supported by the device natively. 

 
ESP32 Pin Configuration 

There are two 3.3V or 5V power pins and three GND pins. 

The serial pins are GPIO 1 and GPIO 3. These pins are necessary for uploading code to your board. Furthermore, 

GPIO 0 is crucial since it controls whether the ESP32 is in flashing mode or not. The ESP32 is in flashing mode when GPIO 0 

is connected to GND. 

The microSD card reader is internally wired to the following pins: 14 GPIO: CLK 

Input 15: CMD 

Data 0 at GPIO 2 

Data 1: GPIO 4 (also connected to the on-board LED) Data 2: GPIO 12 

Data 3: GPIO 13 

 
Figure 11. ESP32 Pin Configuration 

Interfacing ESP32 with Node MCU 

● It is feasible to interface an ESP32 with a Node MCU, however additional steps are necessary because the two boards 

have distinct pin layouts and communication protocols. The basic actions you must take are listed below: 

● The ESP32 and Node MCU boards' ground (GND) pins should be connected to one another. 

● The 3.3V power pins on both boards should be connected. 

● The TX pin of the ESP32 board should be connected to the RX pin of the Node MCU board, and the TX pin of the ESP32 

board should be connected to the TX pin of the Node MCU board. 

● Use the Arduino IDE or a another programming tool that is suitable to programme the ESP32 board. To make sure that the 

ESP32 and Node MCU are effectively communicating, you must ensure that the correct pin assignments are specified in 

your code. 

● To ensure that the ESP32 and Node MCU are conversing properly, use a serial monitor tool. The Node MCU board's serial 

monitor should display messages delivered from the ESP32 board, and vice versa. 

Source code: 

void setup() { 

Serial.begin(115

200); 

} 

 
 void loop() { 

Serial.println("Hello from ESP32!"); 

delay(1000) 

  if (Serial.available()) { 

String message = Serial.readString(); 

Serial.print("Received message:"); 

Serial.println(message); 

  } 
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} 

void setup() { 

Serial.begin(115200); 

} 

void loop() { 

Serial.println("Hello from NodeMCU!"); 

delay(1000); 

  if (Serial.available()) { 

String message = Serial.readString(); 

Serial.print("Received message: "); 

Serial.println(message); 

  } 

Serial.println("Sending message to ESP32..."); 

 Serial.println("Hello from NodeMCU!");  

delay(1000);} 

Oxygen supply 

The bore well rescue system not an easy process it involves many complexation and difficulties while rescuing the 

child struck in the hole. The rescue process may continue for several hours or even more than a day. The bore well holes are 

usually deeper and its width is smaller. So, inside the hole the oxygen level will be less and it will not be sufficient for humans. 

In this case if a child is struck inside the hole due less availability of oxygen inside the hole the child may not receive sufficient 

oxygen for breathing. This situation is very critical for the child’s life. so to supply the oxygen inside the hole we have 

included oxygen unit in our system which supports child’s breathing process. This is one of the most important and required 

part of the system. So, to maintain the oxygen level inside the bore well hole we will be supplying oxygen inside the hole 

throughout the rescue process. This is done with the help of a ventilator. We have included an ventilator setup in our project. 

This ventilator system pumps the oxygen inside the hole continuously using motor setup. Ventilator unit is connected to the 

node mcu. Using the mobile application the ventilator system is controlled remotely. This whole oxygen unit is user friendly as 

it can operated using mobile application. 

 

Data Communication 

In this system various parameters are measured using multiple sensors and also visual footage of the child struck 

inside the bore well hole is captured using camera module. To detect the presence of harmful gasses present inside the bore 

well hole MQ135 sensor is used. An air quality gas sensor is a device that is used to detect, measure, or monitor gasses like 

ammonia, benzene, sulphur, carbon dioxide, smoke, and other dangerous gasses. The MQ135 air quality sensor, which is a 

member of the MQ gas sensor family, is frequently used to identify dangerous gasses and smoke in outdoor air. 

Temperature and Humidity level inside the bore well hole is measured using DHT11 sensor and the live footage of the 

child struck inside the bore well hole is captured using ESP32 cam module. This data measured and captured using multiple 

sensors and camera module is send to microprocessor (node mcu). Then the data will be processed and the processed data will 

be communicated to the people involved in the rescue process through mobile application .At current stage we have not 

included Lora module. In future it will be included to transfer the data more efficiently. 

 
Blynk App 

With Blynk, we can build programmes and utilize them to command Arduino boards. Using a smart phone to operate 

leds, servos, and other devices while linked to a Laptop with internet connection from anywhere in the world. One of the most 

intriguing actions is this one! Bluetooth can also be used to link a smart phone to an Arduino board, but this method will not be 

covered in this article. 

You may get Blynk from the Google Play Store (for Android). 

We are given access to the dashboard and virtual link to Arduino via the & app store (for Apple). Pushing and dragging 

widgets from the tools bar and assigning them pins on the Arduino board are the only programming commands needed for 

Blynk. An standard Arduino board without an internet shield connected to a smart phone and a computer with internet 

connection can be utilized for this kind of project. The PC's function is to make sure the Arduino board is connected to the 

internet and to upload the Arduino code. It is necessary to install the Blynk library on the computer and make a few adjustments 

for this reason. The Arduino scripts used by Blynk have a similar structure to regular Arduino codes but include particular 

components to interact with Android smart phones. 

 

We need to do a number of actions in order to establish our first project. 
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1. Download the Blynk app to your smart phone and build the most basic application possible, such as controlling one led. 

2. Download and install the Blynk v0.3.1 library on your computer. Setting the proper PC port for communication with the 

Arduino board from the Blynk library script is crucial. 

3. Upload the Arduino code (from the examples presented in this work, or other). 

4. Launch the Blynk app on your phone. 

 
Steps to install and use Blynk app 

Download Blynk and install on the smartphone. 

 Create an account with your email and password. This email will be used by Blynk server to send your "Your Auth 

Token", which allows only you to command the Arduino board. 

 
Figure 12. Blynk App 

Start a new project, give it a name, choose your board, (for instance Arduino Uno), and Email the "Your Auth Token", 

(click the Email button), and then create. The letters and numbers "Your Auth Token" are shown above the "E-mail" button. 

Your Arduino code needs to include this "Your Auth Token" (see next steps). Go to the Widget Box and select the 

desired widget, in our case Button. 

Figure 13. Blynk App setup 

Drag it to the dashboard, call it "button led," and choose the Arduino pin that will be used for connection—in this case, 

D13. Choose the switches' mode of activation and color, if applicable, for our project. Play the programme on your smart 

phone after uploading the Arduino code to the board and after configuring the computer's proper ports. Obviously, both the 

computer and the smart phone need to be online. Just that. 

Figure 13. Blynk App Setup with hardware 

Working Principal 

In case if a child get struck inside unused bore well hole, the internal parameters must be monitored to ensure the 

safety of the child. To achieve that our system consists of sensors to measure multiple parameters inside the bore well hole. To 

measure the presence of harmful gas inside the bore well hole we have included MQ135 to our system. An air quality gas 

sensor is a device that is used to detect, measure, or monitor gasses like ammonia, benzene, sulphur, carbon dioxide, smoke, 

and other dangerous gasses. The MQ135 air quality sensor, which is a member of the MQ gas sensor family, is frequently used 

to identify dangerous gasses and smoke in outdoor air. To measure the Temperature and Humidity inside the bore well hole 

DHT11 sensor has been provided to our system. The DHT11 sensor comprises of a thermistor for measuring temperature and a 

capacitive humidity sensing device. The humidity detecting capacitor consists of two electrodes separated by a substrate that 

can hold moisture as a dielectric. The capacitance value changes as the humidity levels fluctuate. The IC calculates, interprets, 
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and converts the modified resistance values into digital form. This sensor uses a negative temperature coefficient thermistor to 

measure temperature, which results in a drop in resistance value as temperature rises. This sensor is typically built of 

semiconductor ceramics or polymers in order to obtain higher resistance values even for the smallest change in temperature. 

And to capture the live footage of the child struck inside the bore well hole ESP32 camera module is used. Using the ESP32-S 

chip, the ESP32-CAM is a tiny camera module. Besides the OV2640 camera, and many GPIOs to connect peripherals, it also 

contains a micro SD card slot that can be used to store photographs shot with the camera or to store files to send to clients. 

After collecting the data from sensors and camera module it will send to node mcu which process the data to get the final 

output. Then the data will be shown in lcd display and also it can be accessed using mobile application. To maintain the 

oxygen level inside the bore well hole ventilator has be provided which pumps oxygen inside the bore well hole using a tube. 

The operation of ventilator can be controlled remotely through mobile application. Instead of robotic arm for child rescue an 

DC motor has been provided so that in future while developing an complete product the motor can be replaced with robotic 

arm and it can be also controlled using mobile application. 

 
V.BLOCK DIAGRAM 

Figure 14. Block diagram 

 

VI.RESULT 

Figure 15. Output 

 

Figure 16. Ventilator pump 
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Figure 17. Readings from the sensor 

 

VII.CONCLUSION 

At present, instruments or devices to rescue the child who is stuck in the bore well is not moreover available in the fire 

stations because of lack of efficiency and possible failures in existing instruments. And also the existing devices does not 

monitor the child efficiently So we designed a system which is of high efficiency and there is no possibility of failures while 

rescuing. Also it is cost efficient so that the needed persons could afford it easily. The controlling is very easy and done by the 

operator by lively monitoring through the camera. Through this we can safeguard the child without any possibilities of failure 

and injury. 
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