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Abstract: Implementing robotic system for life-

saving measures is one of the important 

applications, one such implementation needs to be 

applied for the recovery of child from a constrained 

environment more specifically borewell. Accidents 

associated with borewell is incredibly abundant on 

the rise, removal of casing pipes once a borewell 

changing into defunct and abandoning the borehole 

structure while not filling which is one in all the 

most reasons for children slithering into them. 

Possibilities of convalescent the child once fell into 

the borewell are terribly slim. The rescue process to 

recover a child involves digging a hole parallel to 

that of the borewell where the child fell, this usually 

fails because rescuers takes several hours to reach 

the child for providing first-aid  which results in 

complication of life. To assist in such rescue 

operations we tend to propose a robotic system 

capable of moving underneath the borewell 

supported with user commands equipped with a 

robotic arm, high power LED, high-resolution 

camera, and sensors like ultrasonic, temperature and 

gas sensor. The device system is interfaced with the 

Atmega 328 controller. Two cameras were placed at 

different angles so that the entire borewell was 

captured which are controlled through raspberry pi 

SOC. Robotic arm is designed uniquely where it 

operates with 4-point gripping system in which each 

pair is controlled separately in order to increase the 

precision of the grip, additionally a fail-safe safety 

system was designed which provides additional 

safety in rescue operation. Robotic arm is operated 

by the rescue team through a specially designed 

control system software. 

Keywords:Borewell, Fail-safe System, Rescue 

system, Robotic arm. 

1. Introduction 

India being an agrarian country where the farmers 

depend mainly on the ground water for the 

agriculture, deeper borewells are dug for 

groundwater abstraction. Borewells yield may 

reduce due to the over usage and continuous 

pumping for agricultural operations. Increasing of 

borewells in that particular area causes more 

groundwater stress which results in the bore will be 

dried up. In most of the cases, such borewells are 

relinquished that stance more noteworthy danger to 

human or creature wellbeing and furthermore cause 

serious groundwater contamination. 

Nowadays children regularly tumble down in 

the uncovered borewells and get trapped. These 

mischances are basically occurred because of 

heedlessness or fun loving exercises of the child, 

Moreover, a large portion of the drag wells are 

bored and left as it as open with no appropriate 

covers. At the point when a child falls into the drag 

well, the current rescue operations in such a cases 

are less secure and turned into a non-safe to the 

save colleagues. The rescue operation for the most 

part comprises of three procedures: Approaching 

the Victim, handling the body and taking the child 

out of the well. 

In order to recover a child the rescue team 

generally dig a pit parallel to that of the borewell 

where the child fell,  this usually fails because such 

operations involve more time to reach the victim 

also they will most likely encounter a rock when 

digging, this is evident in many cases we witnessed. 

Besides, it includes a ton of vitality and costly 

assets which are not effortlessly accessible all over 

the place and in this procedure, we generally 

require huge space around the caught bore that we 

can burrow a parallel bore. These specially 

appointed methodologies include overwhelming 

dangers, including the likelihood of wounds to the 

body of the subject amid the save operation. Some 

of the robotic based systems are designed to aid in 
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such rescue operation but they do not provide 

complete solution as the prototype fails to meet the 

real life scenario of borewell. 

The robots can be used to search any survivors 

in an area where the process can be made easy with 

better human-robot interaction. They can also be to 

map, inspect buildings, bridges and pipes for any 

cracks or structural deformities, underground 

purposes like mining, railways etc. In the era of 

technological advancements robots play a vital role 

in major fields, with a specific end goal to aid in the 

rescue operations to rescue a child from borewell, 

we have designed a robotic system that is basic in 

making, effortlessly operable and takes vitality for 

operation. It is able to rescue trapped child in the 

short period of time. Additionally, it can be utilized 

as a part of any kind of bore-wells abandoned or 

with housings. This device can beat the challenges 

of embracing parallel digging, such as more time, 

rescue personnel etc. 

 

1.1 Related works 

Some of the works related to the robotic system and 

rescue of child from borewell is discussed below. 

Adam J. Spiers, Minas V. Liarokapis, BerkCalli 

and Aaron M. Dollar implemented a robotic hand 

that has the ability to identify object based on 

tactile sensor and can extract features from single 

grasp, the pressure sensors are also equipped with 

the robotic hand [1]. This technique can be applied 

to the robotic arms involved in the rescue operation 

of children from borewell. Shah Vrunda R, Chirag 

S Dalal and Rajeev Dubey [2] proposed a machine 

which aids the rescue operation by providing 

support system such as oxygen supply system and 

they also provide a software which indicates the 

level of temperature, oxygen level, etch. The above 

method provides an alternate approach to 

conventional rescue system but fails to rescue the 

child from the borewell moreover the child cannot 

survive if the rescue operation takes longer time. 

SanketArunTalekar, SurajBhimaraoKatkar and 

PoojaKumari [3] designed a new model for the 

rescue of child from borewell, they also propose a 

LCD interface that displays value of temperature 

inside the borewell. The paper also shows the usage 

of gripper to rescue the child but only the hand 

drawn description is proposed and there is no such 

prototype or a real-time system is implemented. S. 

Gopinath, T. Devika, L Manivannan and 

SuthanthiraVanitha [4] proposed a controller based 

system to control the entire rescue operations and 

also it uses wireless transmission as a mode for 

communication but only the simulation of rescue 

operation is shown and the hardware model is not 

implemented. SubhasisSaha et.al [5] proposed a 

robotic machine to rescue a child from the 

borewell, this model consists of robotic arm which 

will evacuate the child from the pit. The main 

concern with this implementation technique is that, 

the arm developed to grasp the child is mechanical 

and it is very difficult to position the robotic arm 

irrespective to the position of the victim also it may 

harm the child while holding. Another problem is 

that, failure of the arm at the top of the well will 

cause certain death to the child as no fail-safe 

mechanism is available. 

The existing challenges were overcome by the 

model proposed in this paper which is shown 

below, then the specification of the system is 

discussed and the implementation of the model 

proposed is shown and its analysis are also 

discussed. 

 

2. Proposed system 

The main objective of this design is to reduce the 

time for reaching the child and to ensure the safe 

handling of victim. Though there are various 

systems adopted for such rescue operations, we 

propose a model which is unique in architecture 

especially in the gripper design. 

In the proposed model the existing difficulties 

were overcome by introducing a special gripping 

mechanism which has the ability to rotate at 360 

angles by controlling the forward and the reverse 

movement of the rotating disc, such robotic arm is 

equipped with two pairs of gripping arm each one 

can be controlled individually. The entire system is 

operated through a pulley mechanism which 

provides upward or downward motion of the 

robotic system and other key components inside the 

bore hole. To view the borewell the robotic system 

is equipped with two cameras one is fixed and the 

other one is movable, the camera angle plays a key 

part as it provides precise view of child, which 

enables the rescuer to control the gripping system 

accurately.  

 A novel fail-safe mechanism was introduced 

by placing an air bag at the bottom of the tunnel 

which saves the child in case of any gripper failure 

and also it serves as an additional safety hands to 

hold the child from the bottom. Apart from these 
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features an easy to use control system software was 

developed which is very helpful for the rescuers 

where they can control the entire mechanism with 

the help of graphical user interface (GUI), the GUI 

also displays two different camera angles which 

covers the entire borewell, the current temperature, 

the level of toxic gases, the distance between 

robotic arm and the victim inside the borewell. 

Moreover the GUI controls the robotic gripping 

system and the pulley assembly based on user 

commands. 

3. System Overview 

 

Figure.1 Overview of the System 

The entire overview of the system is shown in 

Figure.1. The major components are classified as 

lifting unit, control unit, sensing unit, gripper 

system, fail-safe system and graphical unit. The 

lifting unit comprises of a rope, pulley and a pole. 

The upward and descending movements of the 

mechanical framework are controlled by utilizing 

the pulley assembly and the motor. The whole 

mechanical assembly is controlled from the 

portable workstation through the serial commands. 

The Arduino Atmega 328 controller is the heart of 

the framework that controls the operation of 

sensors,furthermore, the DC motors are driven 

using an L293D motor driver. The raspberry pi is 

used to get the video from the 2 camera modules. 

Temperature sensor is utilized for detecting the 

temperature inside the well, gas sensor is utilized to 

gauge the level of harmful gasses, and ultrasonic 

sensor is utilized to quantify the correct separation 

between the robotic arm and the casualty, PIR 

sensor detects the movement of human by sensing 

if the human has moved in or out of the sensors. 

A fail-safe system comprises of air bag which is 

to be placed on the bottom of the pit, the air bag is 

blown using a vacuum pump. A GUI is developed 

using Visual Basic (VB) which consists of two 

camera angles, grip controller, pulley system 

controller, base rotation control and various sensors 

value.  

4. System Specifications 

4.1.  Atmega 328/p Microcontroller 

Atmega 328/p is a single-chip low-power 8-bit 

microcontroller. It operates in the voltage range of 

1.8 to 5.5V [6]. It provides 32Kbytes of In-System 

programmable flash with read-while-write 

capabilities. 

4.2 Raspberry pi 2 

Raspberry Pi2 is a single-board computer, which is 

equipped with a Broadcom BCM2835 SoC (System 

on Chip), which integrates a 700-MHz 

ARM117JZF-S core CPU (Central Processing 

Unit), 512 MB of RAM (Random Access Memory) 

and a Broadcom video core IV GPU (Graphical 

Processing Unit) [7]. The raspberry pi runs on 

Raspbian Jessie Operating System (OS) and the 

system runs on 16 GB (Giga Bytes) SD memory 

card. 

4.3 LM35 Temperature sensor 

LM35is a temperature sensor with its output 

proportional to that of the temperature. The 

operating temperature range is from -55°C to 

150°C. For every
 o

C rise/fall in ambient 

temperature the output voltage varies around 

10mV. 

4.4 L293D Motor driver 

L293D is a typical Motor driver which allows DC 

motor to drive on both directions. Two DC motors 

can be simultaneously controlled in both directions 

using the L293D which is a 16-pin IC. Its working 

concept is based on H-bridge. H-bridge is a circuit 

that allows the voltage to be flown in both the 

direction.  

4.5Arduino IDE 

The Arduino Integrated Development Environment 

or Arduino Software (IDE) is a tool used to connect 

with the Atmega 328/p microcontroller by 

uploading the user programs into it. It also provides 

with additional features such as serial monitor, 

serial plotter, etc. It makes the programmer feel at 
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ease because there is no complexity in code 

because it is based on simplified version of C++.

4.6 Python IDE 

Python IDE is another environment used to execute 

python programs written by the user. The python 

programs has the ability to manipulate user 

commands which is very similar to that of shell 

scripts. Python scripts are used along with 

raspberry pi to control the cameras [7]. 

4.7 Visual basics 

Visual Basic (VB) is a programming domain in 

which a programmer utilizes a graphical user 

interface (GUI) to pick and alter preselected 

segments of code written in the basic programming 

dialect. Such GUI allows us to control all sort of 

robotic system graphically from the control system.

5. Implementation 

The implementation process is as of follows, at first 

the frame to hold the robotic system is placed right 

above the borewell and the robotic device is 

positioned near the edge of the borehole and which 

is guided deliberately with the assistance of pulley 

subsystem. The pulley is operated based on the 

commands received from the system. The depth of 

the borewell is determined by noticing the length of 

the rope. The child in the borewell is viewed with 

the help of cameras, in our system two cameras are 

utilized to such an extent that one camera will give 

the view from the top though another camera is put 

down to check the grasping position of the robotic 

arm. High power LEDs are used as a light source. 

By the help of PIR sensor we can sense the 

movement of the child which allows us to know if 

he is conscious or not.  

 

 

Figure.2 Implementation as prototype
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Visual Basic (VB) is a programming domain in 

which a programmer utilizes a graphical user 

alter preselected 

segments of code written in the basic programming 
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2 Implementation as prototype 

The entire operations are prudently monitored in 

the screen with the help of cameras, once the 

robotic arm reaches near the child, the exact gap 

between the arm and the child is measured using 

ultrasonic sensor and the robotic

using the dc motors until it successfully grasp the 

child. The robotic arm is adjusted by rotating the 

arm in the forward or reverse direction until the 

grippers are successfully placed on the child's body. 

Each arm can be independently ad

providing better grip to hold the child

 

 

Figure.3 Graphical Interface of the control panel

 

The safety air bag is placed below the child which 

provides additional safety from the bottom of the 

borewell in case of grip failure. The lifting of the 

child is done by rolling back the rope with the help 

of pulley. The prototype has the dimensions of 

250mm diameter, width of 4mm thickness and 

height of 900mm. The diameter of the prototype is 

very much similar to the actual borewell. Fig

shows the implementation carried out on the 

prototype. A pulley system was designed and 

placed on top of the borewell to control the entire 

robotic system. A robotic arm was then developed 

which was controlled using a computer system 

placed on the rescuers side. Cameras and various 

sensors were then placed on various angles in the 

prototype which was also seen on the 

rescuer using a GUI as shown in Fig

was developed using Visual Basic. The prototype 

was tested by introducing a model that resembles a 

child, the model was placed inside the tube, then by 

controlling the robotic arm by using con

the model was elevated from the tube successfully.

 

The entire operations are prudently monitored in 

the screen with the help of cameras, once the 

robotic arm reaches near the child, the exact gap 

between the arm and the child is measured using 

ultrasonic sensor and the robotic arm is operated 

using the dc motors until it successfully grasp the 

The robotic arm is adjusted by rotating the 

arm in the forward or reverse direction until the 

grippers are successfully placed on the child's body. 

Each arm can be independently adjusted for 

providing better grip to hold the child. 

 

Graphical Interface of the control panel 

The safety air bag is placed below the child which 

provides additional safety from the bottom of the 

borewell in case of grip failure. The lifting of the 

child is done by rolling back the rope with the help 

The prototype has the dimensions of 

0mm diameter, width of 4mm thickness and 

height of 900mm. The diameter of the prototype is 

very much similar to the actual borewell. Figure.2 

shows the implementation carried out on the 

prototype. A pulley system was designed and 

ell to control the entire 

robotic system. A robotic arm was then developed 

which was controlled using a computer system 

placed on the rescuers side. Cameras and various 

sensors were then placed on various angles in the 

prototype which was also seen on the system of the 

rescuer using a GUI as shown in Figure.3, the GUI 

was developed using Visual Basic. The prototype 

was tested by introducing a model that resembles a 

child, the model was placed inside the tube, then by 

controlling the robotic arm by using control unit, 

the model was elevated from the tube successfully. 
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6. Conclusion 

With the increase in the borewell accidents more 

number of children die every year, usage of robotic 

system to help in rescue of the child is shown in 

this paper. At first various incidents involving the 

borewell accidents were briefly discussed and then 

the various work to overcome the accidents were 

shown. Some of the challenges faced by the 

previous works were overcome by the proposed 

model. A novel gripping system was introduced 

which does not cause any harm to the child and can 

be controlled independently from the rescuer 

through the camera. A fail-safe system was also 

proposed which acts in case of failure in the 

gripping system. Apart from this a special GUI was 

designed for monitoring and controlling the entire 

operation from the workstation of the rescuer. In 

the future more precise gripping system should be 

developed by employing pressure and tactile 

sensors in order to ensure better results in handling 

of the victim. 
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