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Abstract: This work focuses on designing a safety mechanism
using proximity sensors and alarm systems to prevent children
from falling into uncovered bore wells or open drainage pits. For
this, the Arduino board, proximity sensor, and ultrasonic sensors
are used to monitor the presence of objects near the bore wells.
It detects both humans and animals. The ultrasonic sensor
detects the distance from the sensor to the object. The proximity
sensor detects object movement within a 1— to 10-foot range and
triggers an audible alert to prompt timely action. By using
sensor-based technology, this solution tackles a serious and
recurring safety issue. It supports real-time hazard detection and
gives immediate warnings in public spaces. Then, the servo
motor automatically closes the borehole with the temporary lid
for a specific period. With the help of WiFi, the monitored details
are sent as a message to the authorities. The setup is low-cost,
easy to use, and suitable for both rural and urban areas. This
method plays a crucial role in enhancing safety near open and
hazardous zones.

Keywords: Proximity Sensor, Ultrasonic Sensor, Bore Well,
Open Drainage Monitoring.

I. INTRODUCTION

Uncovered bore wells and open drainage pits continue

to pose significant safety hazards, particularly in both rural
and urban areas, where they are often left unattended.
Despite growing public awareness, reports of accidents,
particularly involving children, remain alarmingly frequent.
These accidents can lead to severe injuries or even
fatalities, highlighting the urgent need for more effective
safety measures. This study introduces a clever safety
mechanism designed to mitigate such risks through the use
of proximity sensors. The system detects human movement
within a 1- to 10-foot radius of danger zones, such as open
boreholes and drainage pits.
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Upon detecting movement, the system activates an
audible alarm to alert nearby individuals. Additionally, a
servo motor is deployed to temporarily close the bore well
lid, providing immediate physical protection against
accidental falls.

Incorporating both GSM and Wi-Fi technologies, the
system can send real-time alerts to designated users, such as
caretakers, authorities, or residents, ensuring a rapid
response even in remote locations. The proposed system is
both cost-effective and energy-efficient, making it suitable
for installation in public areas with minimal infrastructure
requirements.

The design is simple, ensuring easy installation and
minimal maintenance. By leveraging the power of
proximity sensors, real-time alerts, and automated
mechanisms, this solution provides a proactive approach to
child safety, addressing the critical issue of open bore wells
and drainage pits. Ultimately, it aims to significantly reduce
accidents, thereby promoting a safer environment for
children and the broader community.

II. LITERATURE SURVEY

Let us now discuss some of the significant contributions
in the existing literature that address this domain. Several
researchers have explored various approaches to tackle
similar challenges, as outlined below.

Nitin Agarwal et al. [1] introduce a system designed to
rescue children trapped in open borewells. The authors
propose using a robotic arm controlled through wireless
communication, paired with a camera for real-time
monitoring and a gas sensor to detect harmful gases within
the borehole. Additionally, the system integrates lighting
and audio communication to facilitate interaction with the
victim. However, the challenge lies in accurately
controlling the robotic arm within the confined and dark
borehole environment, which could potentially limit the
system's effectiveness during real-time rescue operations.

U. Penchalaiah et al. [2] describe a mechanical rescue
system designed to save children trapped in bore wells. The
system features a robotic setup equipped with a harness
mechanism, cameras for visual guidance, and safety-
monitoring sensors, including gas detectors. Additionally, it
features a manually controlled lifting mechanism to
facilitate the retrieval of the child. However, relying on
manual operation may introduce delays or errors in high-
stress rescue situations, which limits its suitability for fully
automated rescue operations.

Kuppusamy Udaiyakumar et al. [3] introduce a rescue
mechanism that employs a robot equipped with a pneumatic
arm. The system integrates cameras
for live visual feedback and gas
sensors to monitor toxic
gases within the borewell.
Additionally, a gear
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mechanism is used to ensure precise control of movement.
However, the reliance on pneumatic systems may lead to
pressure control issues or require a continuous air supply,
which can limit the system's overall reliability.

To address this issue, we are developing a proactive
safety mechanism to prevent accidental falls into uncovered
borewells and open drainage pits, with a particular focus on
child safety. Utilizes proximity sensors with a detection
range of 1 to 10 feet, integrated with an audible alarm
system to alert nearby individuals of potential danger. The
system continuously monitors open hazardous zones and
triggers real-time alerts when movement is detected,
enabling quick human intervention.

III. PROPOSED METHOD

The proposed system is designed to prevent accidental
falls into open borewells by detecting the presence of
nearby individuals, especially children, using proximity
sensors and triggering a safety response. The core of the
mechanism involves integrating an ultrasonic proximity
sensor, a microcontroller (such as Arduino or a similar
device), a servo motor, and a buzzer for alerts.

When the proximity sensor detects an object (or person)
within a critical range (e.g., 1-10 feet), it sends a signal to
the microcontroller. The microcontroller processes this
input and activates two primary actions:

A. Audible Alert

The buzzer is triggered to emit a loud sound, warning
people nearby and drawing attention to the danger.

B. Temporary Lid Closure

A servo motor is used to rotate and temporarily close the
bore well lid, preventing accidental falls.

This system ensures a quick and automated response,
eliminating the need for human intervention, making it
particularly useful in unattended or rural areas. The
mechanism is energy-efficient, low-cost, and can be easily
installed over existing bore wells or open pits.

C. Flow Diagram

The flow diagram outlines the step-by-step operation of
the bore well safety system, beginning with motion
detection and proceeding through alert activation and safety
response. It visually represents the logical sequence
managed by the microcontroller for real-time hazard
prevention and control.

Send the Aleris (Via GEM
=nd Wi-Fi)

[Fig.1: Flow Diagram for Borewell and Drains Pits Prevention]
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Fig 1. illustrates the system's operation, which begins in
an idle state where the proximity sensor continuously
monitors the surrounding area. When an object or person is
detected within a 1-to 10-foot range, the sensor sends a
signal to the microcontroller.

The microcontroller then verifies the detection and
immediately activates an audible alarm to alert nearby
people. Simultaneously, the microcontroller can trigger a
servo motor to temporarily close the borewell lid. If a
wireless module is integrated, it also sends an alert to a
remote device. After the warning is issued, the system
returns to its idle state and resumes monitoring. This loop
ensures continuous safety around open hazards.

D. Methodology

The proposed safety mechanism is designed to detect the
presence of individuals, especially children, near uncovered
borewells or open drainage pits using a proximity sensor
system. The methodology involves a combination of
sensor-based detection, automated response, and alert
generation, implemented through the following steps:

i. Sensor Integration

A proximity sensor (such as an ultrasonic or infrared
sensor) is installed at the top of the borewell or open pit.
The sensor is configured to continuously monitor a
predefined radius, typically ranging from 1 to 10 feet, to
detect any approaching object or person.

ii. Signal Processing

The sensor is connected to a microcontroller (e.g.,
Arduino or ESP32), which acts as the control unit. The
microcontroller receives input signals from the sensor and
interprets the distance data to determine the presence of an
object within the danger zone.

iii. Alert System Activation

If the sensor detects movement within the critical range,
the microcontroller activates an audible buzzer or alarm
system. This immediate response serves as a warning to
nearby individuals and helps attract attention to the
potentially hazardous situation.

iv. Preventive Mechanism (Optional)

To enhance safety, a servo motor is connected to a
temporary lid mechanism over the borehole opening. Upon
detection, the microcontroller sends a signal to the servo
motor, which rotates to partially or fully cover the borewell
entrance, minimizing the risk of falling.

v. Wireless Communication (Optional Feature)

For remote alerting, a wireless communication module
(such as a GSM, Wi-Fi, or LoRa module) can be integrated.
When activated, this module sends real-time notifications to
parents, caretakers, or local authorities.

vi. Continuous Monitoring Loop

After the alert and/or preventive action, the system resets
and returns to its idle monitoring state. This enables the
system to operate continuously and autonomously, without
requiring manual intervention.
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vii. Power Supply and Durability

The entire system is powered by a stable power source,
such as a rechargeable battery or solar panel, ensuring
reliability in outdoor conditions. All components are
enclosed in a weather-resistant casing to support long-term
deployment.

This methodology ensures a proactive approach to
accident prevention by combining real-time detection with
immediate alerts and physical intervention, ultimately
enhancing child safety near open hazards.

E. Block Diagram

The block diagram illustrates
the functional structure of the borewell safety system,
depicting the interactions between sensors, the
microcontroller, output devices, and communication
modules. It highlights the flow of data and control signals
within the system.
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[Fig.2: Block Diagram for Borewell and Drains Pits
Prevention]

Fig. 2 shows the block diagram of the Borewell Safety
Mechanism. It illustrates the integration of sensing,
processing, alerting, and mechanical control components to
prevent accidents near uncovered borewells. The system is
powered by a 3.7V lithium-ion battery, supported by a
solar panel for uninterrupted operation. Voltage regulation
is handled using a buck converter (LM2596), a boost
converter (MT3608), and a charging module (CA033T).
The ESP32 microcontroller receives input from a
proximity sensor (IR or PIR) placed 10 feet in front of the
borewell to detect human motion.

On detection, the ESP32 activates a buzzer and LED for
immediate alerts, while also sending mobile notifications
via Wi-Fi and the GSM module (SIM80OL). A servo motor
(SG90) is triggered to temporarily close the borewell lid,
adding a physical safety layer. The entire circuit is
constructed on a breadboard using jumper wires and
supported by passive components, such as resistors and
capacitors, to ensure voltage stability.

F. Circuit Diagram

The circuit diagram illustrates the connections between
key components, including the ESP32 microcontroller,
sensors, servo motor, buzzer, and power modules. It
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provides a clear view of the electrical layout required for
system functionality.

[Fig.3: Circuit Diagram for Borewell and Drains Pits
Prevention]

Fig. 3 illustrates the circuit design, where an ESP32
microcontroller serves as the central controller, powered by
a solar panel with a lithium-ion battery backup. A boost
converter ensures a constant 5V supply to all components,
while a buck converter regulates voltage where necessary.
A PIR sensor is placed 10 feet ahead of the borehole to
detect human motion approaching the hazard.

An ultrasonic sensor is included to measure the distance
and confirm the presence of an object or child near the
borehole. Once motion is detected, the ESP32 triggers an
LED and buzzer to provide immediate local audio-visual
alerts. A resistor is connected in series with the buzzer to
control the current and prevent damage to the buzzer. A
servo motor (SG90) is used to close the borewell lid as a
temporary safety measure.

The SIM800L GSM module is activated to send an SMS
alert to pre-registered emergency contacts. If Wi-Fi
is available, the ESP32 can also send alerts to cloud-based
platforms, such as Blynk or ThingSpeak. A capacitor is
included to stabilize the voltage and filter any fluctuations.
This setup allows for continuous, autonomous operation
even in remote locations. Overall, the system provides a
reliable and cost-effective safety solution for borewell and
drainage-related hazards.

IV. RESULTS AND DISCUSSIONS

The hardware components, including the sensor, servo
motor, and alert modules, responded accurately during
testing, ensuring real-time operation. The software reliably
processed inputs and triggered both local and remote alerts
through GSM and Wi-Fi. Overall, the system demonstrated
in

effective integration and consistent performance
detecting and responding to potential hazards.
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[Fig.4: Software Setup Output]

Fig. 4 shows the software output of the borewell safety
mechanism, demonstrating practical real-time functionality
during testing. Upon detecting motion within the sensor’s
range, the system successfully activated the alarm and
triggered the servo motor to simulate the closing of the
borewell lid. The microcontroller processed the sensor
input promptly, ensuring immediate response times. The
software proved to be reliable, accurately responding to
movements and ensuring that safety measures were in
place as intended. This confirms the system’s potential for
real-world applications in enhancing safety around open
borewells.

[Fig.5: Hardware Setup Output]

Fig.5 shows the working model of the borewell safety
mechanism using a proximity sensor. The setup includes an
ultrasonic sensor, Arduino board, buzzer, servo motor, and
indicator LEDs, all connected via a breadboard. When a
person comes within the sensor's range, it detects the
presence and sends a signal to the microcontroller. The
buzzer is activated to alert people nearby, and the servo
motor rotates to simulate the closing of a borewell lid. The
system is programmed and monitored using a laptop, as
shown in the image. During testing, the system responded
quickly and accurately to movement, confirming the
successful functioning of the safety mechanism for real-
time applications.

V. CONCLUSION & FUTURE SCOPE

The proposed borewell safety mechanism provides a
robust solution to prevent accidents associated with open
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borewells and drainage pits. It combines proximity sensing,
automated  mechanical responses, and  wireless
communication to ensure rapid detection and intervention
of hazards. The system uses IR or PIR sensors to detect
human presence within a defined range (1-10 feet). Upon
detection, the microcontroller activates an audible alarm
and triggers a servo motor to close the borewell lid,
providing temporary protection.

Wireless communication through GSM and Wi-Fi
modules enables the system to send real-time alerts to
remote devices, notifying caretakers or authorities of
potential dangers. The modular design, combined with
solar-powered operation, ensures the system can function
autonomously in both rural and urban environments, even
in areas with limited electricity access.

The integration of solar panels and a lithium-ion battery
backup ensures continuous operation, with voltage
regulation managed by boost and buck converters to
provide a consistent power supply.

Experimental results demonstrate that the system
responds quickly and accurately, providing timely alerts
and activating safety measures without delay. The
simplicity of the design, combined with its low cost and
ease of installation, makes the system highly adaptable for
deployment in public spaces, parks, residential areas, and
even remote locations.

The system's scalability ensures it can be expanded to
cover larger areas, thereby increasing its potential for
widespread adoption. Furthermore, the system’s efficiency
and energy-saving design make it a sustainable solution for
long-term operation. By addressing safety concerns and
integrating innovative technology, this borewell safety
mechanism represents a significant step forward in creating
safer public spaces and promoting sensor-driven safety
infrastructure.

Future development of the system can include a
protective lid designed for rainwater harvesting, featuring
perforated holes and a fine mesh to filter out waste while
allowing clean rainwater to recharge the borewell. A filter
chamber can purify the incoming water, and an automated
cleaning system can remove
debris from it. Additionally, a
lid health monitoring sensor can alert users to potential
repairs, ensuring long-term functionality. This integrated
system enhances safety, sustainability, and groundwater
replenishment, especially in drought-prone areas.
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