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Abstract— The water level is decreasing day by day so more 

people put ever increasing demands on limited supplies. To 

come up with the needs, bore wells are constructed, but 

these are usually left uncovered. Children often fall in bore 

well which is uncovered and gets trapped. Since the 

rescuing process is risky as well as difficult, it causes the 

child life in danger. A small delay in the rescue can cost the 

child life.  To lift the child out the narrow confines of the 

bore wells is also not very easy. Robot for bore well rescue 

offers a solution to these kinds of situations. The robot is 

controlled by visual basic which is incorporated in a PC 

which acts as a prime component of our prototype. The 

robot consists of motors for movement, net arrangement as a 

supporting platform and a RF camera for image capturing. 

From the obtained information regarding the surroundings 

the robot reaches the child and places the net hand on the 

child thereby provides a safe platform. By making sure that 

the child is in safe position the robot lifts up and rescues the 

child. 
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I. INTRODUCTION 

Water, the elixir of life has a great importance in the life on 

earth. The existence of life on earth completely depends on 

the availability of water. Underground water is the pure 

form of water that the human beings use for drinking and 

other household purposes. But today we face tremendous 

water scarcity even for drinking. This makes the man in 

search for alternate methods for finding drinking water. This 

situation gives rise to the increase in number of bore wells.  

But bore well is not lasting for long years, the bore 

well is getting dry after the usage of some years. Thus that 

bore hole will be not in use. This unused bore wells are 

unattended. These bore wells are sometimes left uncovered 

and many innocent lives have been lost due to falling in bore 

well. It is a tremendous task to rescue the child who fallen in 

bore well. At present there is no successful and foolproof 

method to save the child life. 

 
Fig. 1: Killing bore holes 

The existing method to take the child out of the 

hole is by digging a big hole parallel to the bore well and 

taking the child manually by pulling from the bottom where 

the child is. This method requires very huge machineries to 

dig the parallel hole. It is very time consuming process. 

Sometimes it takes many days to save the child. Even 

though the child is taken out there is no assurance of the 

child life. There are many cases in which the child life is lost 

even after rescuing the child by heavy tasks. This is due to 

the lack of providing proper medical assistance to the child 

in time. There are some limitations for us to give medicines 

and food to the child trapped in bore well in time.  

This incident of losing lives in bore-well stuck the 

world in 2006 when a 5 year old child named Prince was 

rescued by Indian Army after a tremendous rescue operation 

for 49 hours. Statistics reveals that not many kids were as 

lucky as Prince, many of them died; some only received 

public attention, while many went unnoticed in the news. 

Another incident in Indore took place in that year where a 

child name Deepak stuck in the hole and died for the lack of 

oxygen. We just tried to summarize these incidents in this 

context. 

 
Fig. 2: Rescue Operation 

Bore hole is a place where the human cannot do 

anything directly and quickly. There the importance of 

artificial intelligence arrives. The advancement in the field 

of automation along with the mechanical design 

collaborated with robotics has a great impact on the society. 

Robotics is the branch of Electronics, Mechanical and 

Electrical engineering that deals with the construction, 

operation application and design of robots. And the 

computer system also use for their control, sensory feedback 

and information processing. These technologies deal with 

automated machines that can substitute the human in 
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dangerous environment or manufacturing process. Also this 

can resemble humans in appearance and behavior.  Many of 

today’s robots are inspired by nature contributing to the field 

of bio-inspired robotics. 

In this present era, the robotic technologies 

combined with the advances in electronics, controls the 

vision and other forms of sensing. The computing has been 

widely recognized for their potential applications in almost 

all areas. By utilizing this robotics technology we are 

designing a robot for bore well rescue with advanced 

equipment and devices. 

The robot is controlled by program compiled in 

visual basic which is incorporated in a PC which acts as a 

prime component of our prototype. The robot consists of 

motors for movement, net arrangement as a supporting 

platform and a RF camera for image capturing. From the 

capturing information regarding the surroundings, the robot 

reaches the child and places the net hand on the child 

thereby provide a safe platform. By making sure that the 

child is in safe position the robot lifts up and rescues the 

child. 

II. DESIGN OVERVIEW 

 
Fig. 3: Robotic Section Block Diagram 

 
Fig. 4: PC Section Block Diagram 

The block diagram consists of the following components: 

 Microcontroller 

 RF Camera 

 Zigbee Module 

 DC Motor 

 Motor Driver 

 Gas Sensor 

 Temperature Sensor 

 FM Module 

 Battery 

A. Microcontroller 

We are using the 8051 family microcontroller Atmel 89S52 

in our project. It is a 40 pin IC. It allows system 

programming, i.e. when a program is running at the same 

time we can write another program in to the IC. The 

microcontroller has four ports. There are program memory 

and data memory; the RAM is 256 byte and ROM is 8Kbyte 

capacity. Here it is flash type EEPROM .i.e. the content will 

not loss if the supply is not provided. 

B. RF Camera 

An RF camera contains a camera section mounted on the 

robot and a radio AV receiver outside. This RF camera has 

high resolution of 700 TVL tines so that the visuals inside 

the bore well can be viewed with high quality. The Pinecom 

208C Wireless Tiny Color Camera transmits clear sharp 

color live time video to the receiver unit up to 300 feet apart 

(Line Of Sight). It operates in 9V. The Receiver is a small 

box no larger than a pack of cigarette; it picks up the signal 

from the camera. The receiver can be connected to a TV or 

monitor. 

C. Zigbee Module 

Zigbee is an IEEE 802.15.4 based specification used in high 

level communication protocols, which is used to create 

personal area networks with small, low power digital radios. 

It can cover a distance of 1Km. The CC2500 is a low-cost 

2.4 GHz transceiver designed for very low-power wireless 

applications.  

D. Dc Motor  

The high powered DC motor works the wheel functioning of 

the robot. Using motors the movements of the robot is 

controlled. The permanent magnet DC motors are used here. 

There are 4 motors in the robot for its movement. We use 

three 30rpm motors and a 10 rpm motor. Each motor has 

8V, 700mA operating ranges. 

E. Motor Driver  

L293D is a typical Motor driver or Motor Driver IC which 

allows DC motor to drive on either direction. L293D is a 16-

pin IC which controls a set of two DC motors 

simultaneously in any direction. It means that you can 

control two DC motor with a single L293D IC. The motor 

operations of two motors can be controlled by input logic at 

pins 2 & 7 and 10 & 15 in both clockwise and anti-

clockwise direction.  

F. Gas Sensor  

Gas sensor MQ6 has high sensitivity to gases like LPG, 

natural gas, town gas. We can adjust the sensitivity with a 

potentiometer. The MQ6 can detect gas concentrations 

anywhere from 200 to 10000rpm. This sensor has a high 

sensitivity and fast response. 

G. Temperature Sensor 

A thermistor is a type of resistor whose resistance depends 

on temperature. Thermistors are widely used as in rush 

current limiter, temperature sensors, self-resetting 

overcurrent protectors, and self-regulating heating elements. 

We use NTC 10k thermistor here for sensing temperature. 
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H. FM Module 

The transmitter section is kept outside and the receiver 

section is attached on the robot. A walkie-talkie (more 

formally known as a handheld transceiver or HT) is a hand-

held, portable, two-way radio transceiver. The person who is 

sitting outside can speak to the child using a walkie talkie by 

pressing the switch. The child can hear the sound through 

the receiver in the robot.  

I. Battery 

We use rechargeable battery in order to power the motor 

section and the camera transmitter section. The battery is 

charged externally from the power supply circuit if 

necessary. 

Lead acid battery has a charging/discharging 

efficiency of 50-95%. This battery is available as 12V, 2.3A 

and 4V, 0.8A etc. We use 4V 1.5Ah batteries in this project. 

J. Hand Model  

In this project we are using a net arrangement for grabbing 

the child. The net can be expanding as well as shrink 

according to the requirement. Its operation is controlled by a 

dc motor which can be rotate in clockwise as well as 

anticlockwise direction. 

III. CIRCUIT DIAGRAM 

 
Fig. 5: Circuit Diagram 

The circuit diagram of our project contains; 

 Power supply 

 Microcontroller 

 Motor Driver 

 Zigbee Unit 

 FM Transceiver 

 Temperature Sensor & Gas Sensor 

 Crystal Oscillator 

 RF Camera 

 Reset 

Primarily we have a 12V DC supply which is used to power 

all the components present in the circuit diagram .The 12V 

are only used for the motor driver IC. All other sections 

need 5V supply, for that we are using a7805 regulator. We 

use 12V supply to charge the motors and 9V supply to 

charge the battery. 

The robot contains 4 arrangements for its motion 

inside the bore well. Up movement, down movement, lock 

arrangement and net arrangement uses motor. The robot is 

allowed entering the bore hole when there is a need for child 

rescue. It contains a RF camera at the bottom position which 

will monitor the child condition. The RF Camera is 

connected to 12V DC Supply. The camera captures the 

video. By monitoring video we can find a way to lift the 

child and also to provide medical support.  

We have a temperature sensor (LM35) and a gas 

sensor (MQ6). It is actually provided to help the child after 

rescuing. The output of the sensor will be analog in nature, 

so we can monitor the normal or abnormal behavior of the 

temperature and gas inside the bore well in the PC.  

All the action of the robot is controlled by a dc 

motor, to start a motor we need a motor driver (L293D). It 

contains an enable pin which decides the working speed of 

the motor. The motor starts only when enable is high. We 

are using PWM signal in the enable pin. According to the 

width of the ON and OFF pulse the speed is decided. For 

example if ON pulse is 70% width of one cycle and OFF 

pulse contains the remaining 30%. Then the motor will be 

OFF for 30% time of a cycle and the ON for the remaining 

time. We are using a FM transceiver which is used for 

communication with the child. FM transceiver includes a 

receiver and transmitter section. The transmitter section 

contains a microphone which will convert sound in to 

electrical signal and the information is transmitted through 

an antenna. Then the receiver section contains a loudspeaker 

to amplify the received signal, so that the child can hear 

sound clearly.  

We have a zigbee unit it is also a transceiver, is 

used to visualize the video on the PC which is captured by 

the RF camera. Zigbee is actually controlled by the 

microcontroller. The carrier that used for modulation in the 

transmitter is of 2.4GHz frequency. It can cover a distance 

of 1Km. 

The microcontroller interfaces with Zigbee by 

serial communication. For this purpose we need the baud 

rate (number of bits per second) as 9600bps. So for setting 

this baud rate we use a crystal oscillator having a frequency 

11.0592MHz. Thus we can limit the working frequency of 

the microcontroller to 11.0592MHz. If there is any problem 

with the program, press the reset pin, by doing this we can 

reset system and the program can be re-written. 

IV. PROJECT OUTCOME 

We are proud to express our delight as the project ‟Robot 

for Borewell Rescue” that we embarked upon is successfully 

finished within the target date. The project gave us more 

confidence that we will be able to put in practice, whatever 

theoretical knowledge we gained during our course of study 

till now. It really persuades us to do more and more, perhaps 

in better way in our future. 
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Fig. 6: Robot for Borewell Rescue 

Initially the stand is fixed up on the bore well in 

which the child is trapped. Then the down movement of the 

robot is done through the thread. When the robot reaches 

nearer to the child, the robot is locked on the bore well by 

using fix motor arrangement. Then the net arrangement 

expands and goes down to the child. By making sure that the 

net will not harm the child, the net shrinks. When the child 

is safe in the net, the fix motor releases and up movement of 

the robot is done. These motors are controlled manually 

from outside using PC with the help of visuals from the RF 

camera. Thus the child is rescued. 

V. CONCLUSION 

Even now bore well accidents are reporting from 

Maharashtra, Tamil Nadu, and Andhra Pradesh. 

Conventional rescue operations following from years, that is 

digging a hole parallel to the bore well is continuing. It has 

no guarantee to the life of child, uneconomical, risky, time 

consuming and will takes large manpower. At this scenario 

bore well rescue robot is an economical and fool proof 

solution. It offers a safe method and that too with minimum 

time. 

Since the robot is entering the bore well through a 

thread there is no chance of falling down rapidly. The size 

of the robot is less than the diameter of bore hole, it makes 

the system more convenient for rescue i.e. there is no falling 

of soil that may occur when we are using a wheel 

arrangement that fit in to the walls of bore well. We are 

using a net arrangement instead of graspers that make the 

system unique from others. In this entire body of the child is 

locked where as in graspers wrist or head is locked, this may 

lead to other serious problem. 

In total, the system will be the best alternative to all 

other rescue method and provide safe, economical and time 

saving method. We are also giving temperature and gas 

sensor which is used to monitor the condition under the bore 

well. Further these details can be used for medical support 

before or after rescue. So this system is also concerned 

about the victim after the rescue. 

Robot is only a mechanical or electronic section 

and it will not act its own.  The robot has no idea that it is 

taking a living thing. For avoiding problem due to that, the 

system is controlled by an operator. Since the decision 

making power is manually and hence machine error can be 

taken care of. 

VI. FUTURE SCOPE 

Concept of robotics is for minimizing the human effort. 

Here we designed a robot for rescue children fall in the bore 

well. Even though it is developed for a lifesaving need; we 

can modify it in doing various applications. 

Primarily, this robot can used to clear the motor 

that are accidently fall in to the bore well. When such type 

incident kept unnoticed then bore hole became a place of no 

use. It is realized by fixing a temporary magnet on bottom 

disc of the robot. Since the robot moves in to the bore well 

by means of a thread or belt no chances for breakdown of 

the system. The robot can replace the repaired motor with a 

functioning one by using the same magnet arrangement. 

Further the robot can use as a pipeline inspection 

robot. Since we are using a high resolution RF camera can 

the crack inside the bore well. In this we are hanging the 

whole system in a stand that suits for any kind of bore well. 

And also there is no wheel arrangement for the very same 

the reason. But if we are removing the thread arrangement 

and giving wheels then it is perfect for pipeline inspection. It 

is really a tough or nearly impossible job for identifying 

defects inside a pipeline. But by using such a system we can 

monitor not only cracks but also any obstructions in the 

liquid flowing path. If we are further modifying, it can 

repair the cracks and remove the obstruction. 

Depth can be measured by using sonars or other 

appropriate methods, so that we can determine the intensity 

of the bore hole. And thus the robot can be useful in 

measuring the depth of the bore well for cleaning methods 

and other useful proposes. 

Water level can also be measured. 

This project can be extended adding bomb diffusion, GPS to 

set location and digital compass to self-navigation. 
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