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Abstract: A water level monitoring and controlling system utilizing an Arduino microcontroller 

board, a level sensor, a water motor, and Bluetooth technology is designed to efficiently manage 

water levels in various applications such as reservoirs, tanks, or irrigation systems while 

allowing user interaction and data monitoring. The system operates by continuously measuring 

the water level using the level sensor and relaying this information to the Arduino 

microcontroller board. With the integration of Bluetooth technology, users can remotely access 

real-time data on their smartphones. Based on predefined thresholds or user-defined settings, the 

microcontroller controls the water motor to either fill or drain the reservoir accordingly, 

ensuring optimal water levels are maintained. This automated process helps prevent overflow or 

depletion of water resources, optimizing water usage and reducing manual intervention. 

Additionally, the system can incorporate features such as alarms or notifications to alert users in 

case of abnormal water levels, enhancing its functionality and usability. 
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I. Introduction 

Water is incredibly important for life on 

Earth. We use it for drinking, farming, and 

many other things. But sometimes, we have 

to make sure we're using it wisely. That's 

where water level monitoring and 

controlling systems come in. Imagine you 

have a big tank of water for your garden. 

You don't want it to overflow and waste 

water, right? Or maybe you want to make 

sure your plants get just the right amount of 

water, neither too much nor too little. That's 

where a system that can keep track of how 

much water is in the tank and control it 

comes in handy.Now, let's break it down. 

First, we have a little device called a level 

sensor. It's like a little water detective that 

can tell us how high or low the water level is 

in our tank. Then, we have a smart brain 

called an Arduino. It's like a tiny computer 

that can make decisions based on what the 

level sensor tells it. We also have a water 

motor, which is like a pump that can add 

water to the tank or take it out.But here's 

where it gets really cool: we can also add 

Bluetooth to our system. You know how you 

can send pictures or messages from one 

phone to another using Bluetooth? Well, we 

can use Bluetooth to send information about 

the water level in our tank to our phone. 

That means we can check on our garden's 

water supply from anywhere, whether we're 

in the house or out and about! 

So, this system helps us take care of our 

water and our plants better. It makes sure 

we're not wasting water, and it makes 

gardening a whole lot easier. Plus, with 

Bluetooth, we can keep an eye on things no 
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matter where we are. It's like having a smart 

helper for our garden! 

In the subsequent sections, we will further 

explore the intricacies of the existing 

proposed system, its functionality, 

integration of components, and the real-

world results obtained through its operation. 

Additionally, we will delve into discussions 

regarding potential enhancements, 

optimizations, and future developments 

aimed at advancing water management 

technology. Through this comprehensive 

exploration, we aim to provide a detailed 

understanding of the system's capabilities 

and its implications for efficient water 

resource utilization and sustainability. 

II. Existing System and 

Drawbacks 

Existing water level monitoring and 

controlling systems face several drawbacks 

that hinder their performance. These 

limitations include inaccuracies in level 

sensing, reliability issues with water motors 

and microcontrollers, and challenges in 

remote monitoring due to connectivity 

issues. For instance, level sensors may 

struggle to provide precise readings under 

certain environmental conditions, while 

water motors and microcontrollers may 

experience reliability issues over time. 

Additionally, connectivity issues with 

Bluetooth technology may hinder remote 

monitoring capabilities, limiting the system's 

effectiveness. 

III. Proposed system and 

Enhancements 

To overcome the drawbacks of existing 

systems, we propose several enhancements 

and optimizations. These include integrating 

advanced components such as high-

precision level sensors and robust water 

motors to improve accuracy and reliability. 

Furthermore, optimizing software 

algorithms running on microcontrollers like 

Arduino can enhance system performance. 

Additionally, exploring alternative 

communication technologies such as Wi-Fi 

or cellular connectivity can overcome 

connectivity issues and enhance remote 

monitoring capabilities. By implementing 

these enhancements, we aim to improve the 

overall efficiency and effectiveness of water 

level monitoring and controlling systems. 

 

 

Fig 1: Proposed automated water level 

monitoring system block diagram 

 

IV. Components used and 

Description 

Arduino Uno: 
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Fig 2: Arduino uno 

 

The Arduino Uno is a popular 

microcontroller board based on the 

ATmega328P chip. It serves as the brain of 

the water level monitoring and controlling 

system, facilitating the interaction between 

various components. The Arduino Uno is 

programmed to read data from the water 

level sensor, control the water pump via the 

motor driver, and communicate with the 

Bluetooth module for remote monitoring. Its 

versatility, ease of programming, and wide 

availability make it an ideal choice for such 

applications. 

Water Level Sensor: 

 

Fig 3: Water level sensor 

A water level sensor is a device used to 

measure the depth or height of water in a 

tank or reservoir. It typically consists of a 

probe or sensor that detects the water level 

and sends corresponding signals to the 

Arduino Uno for processing. These sensors 

can use different principles such as 

capacitance, ultrasonic, or resistive sensing 

to determine the water level accurately. The 

Arduino Uno interprets the sensor readings 

and triggers actions such as activating or 

deactivating the water pump accordingly. 

LCD Display: 

 

Fig 4: LCD display 

An LCD (Liquid Crystal Display) display is 

used to provide visual feedback on the water 

level and system status. It typically shows 

information such as the current water level, 

system status (e.g., pump on/off), and any 

error messages. The Arduino Uno 

communicates with the LCD display using a 

serial or parallel interface to update the 

displayed information in real-time. This 

allows users to monitor the system's 

operation without needing to connect to a 

computer or smartphone. 

Water Pump: 

 

Fig 5: Water pump 
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The water pump is a vital component 

responsible for moving water into or out of 

the tank based on the water level readings. It 

is typically a motor-driven pump capable of 

delivering water with sufficient flow rate 

and pressure. The Arduino Uno controls the 

operation of the water pump through a 

motor driver, activating it when the water 

level is below a certain threshold to fill the 

tank and deactivating it when the desired 

level is reached to prevent overflow. 

Motor Driver: 

 

Fig 6: Motor driver 

A motor driver is an electronic circuit or 

module used to control the speed and 

direction of a motor, such as the water 

pump. It acts as an interface between the 

Arduino Uno and the motor, providing the 

necessary power and signals to drive the 

motor according to the control commands 

received from the microcontroller. The 

motor driver ensures efficient and safe 

operation of the motor, protecting it from 

overcurrent and voltage spikes. 

Bluetooth Module: 

 

Fig 7: Bluetooth module 

The Bluetooth module enables wireless 

communication between the water level 

monitoring system and external devices such 

as smartphones or tablets. It allows users to 

remotely monitor the system's operation, 

receive real-time updates on the water level, 

and control the pump from a distance. The 

Arduino Uno communicates with the 

Bluetooth module using serial 

communication protocols such as UART 

(Universal Asynchronous Receiver-

Transmitter), enabling seamless integration 

into the system. 

V. Working algorithm 

Initialization: 

Initialize the Arduino Uno and all connected 

components, including the water level 

sensor, LCD display, water pump, motor 

driver, and Bluetooth module.Set up 

communication protocols between the 

Arduino Uno and each component (e.g., 

serial communication for the LCD display 

and Bluetooth module). 

Read Water Level: 

 

Continuously read the water level data from 

the water level sensor. 

Convert the sensor readings into meaningful 

units (e.g., percentage of tank capacity or 

absolute height). 

Display Information: 

If an LCD display is connected, update the 

display with the current water level 

information. 

Display additional system status messages 

or prompts for user interaction if needed. 
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Control Water Pump: 

Based on the water level readings, determine 

whether the water level is below a 

predefined threshold (indicating the need to 

fill the tank) or above another threshold 

(indicating the need to drain the tank). 

If the water level is below the fill threshold: 

Activate the motor driver to turn on the 

water pump. 

Continuously monitor the water level until it 

reaches the desired level. 

Once the desired level is reached, deactivate 

the water pump. 

If the water level is above the drain 

threshold: 

Activate the motor driver to turn on a drain 

mechanism (if applicable) to reduce the 

water level. 

Continuously monitor the water level until it 

reaches the desired level. 

Once the desired level is reached, deactivate 

the drain mechanism. 

Remote Monitoring and Control: 

If a Bluetooth module is connected, 

establish a connection with a paired device 

(e.g., smartphone). 

Continuously transmit the current water 

level data to the paired device. 

Allow the user to remotely control the 

system, such as turning the water pump on 

or off or adjusting system settings, via the 

Bluetooth connection.                                                                    

VI. Results: 

 

Fig 7: Developed hardware 

The above figure shows a comprehensive 

view of all the hardware components 

assembled together to form the water level 

monitoring and controlling system. This 

figure provides a visual representation of 

how the Arduino Uno, water level sensor, 

LCD display, water pump, motor driver, and 

Bluetooth module are interconnected and 

arranged within the system setup. It 

illustrates the physical implementation of 

the system, highlighting the integration of 

each component and the overall system 

architecture. 

 
Fig 8:LCD display with water level 

information DAM full 

The figure presents a specific scenario 

captured during the system's operation, 

where the water level has reached the 

predefined threshold indicating a full tank. 

This figure displays the LCD screen 

showing a message such as "Water Full" or 

"Tank Capacity Reached," indicating to the 
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user that the tank has reached its maximum 

capacity. This visual feedback on the LCD 

display serves as a real-time indication of 

the system's status and helps the user 

monitor the water level without the need for 

manual inspection. It demonstrates the 

effectiveness of the system in providing 

timely notifications and feedback to the user 

based on the sensed water level. 

 

 

VII. Conclusion 

The project has successfully demonstrated 

the feasibility and effectiveness of the water 

level monitoring and controlling system, 

integrating components such as Arduino 

Uno, water level sensor, LCD display, water 

pump, motor driver, and Bluetooth module. 

Through rigorous testing and validation, the 

system has shown its capability to accurately 

monitor water levels, provide real-time 

feedback through the LCD display, and 

enable remote monitoring and control via 

Bluetooth connectivity. These results not 

only validate the functionality of the system 

but also highlight its potential for 

applications in various sectors, including 

agriculture, water management, and 

environmental monitoring, paving the way 

for further advancements in smart water 

management technologies. 
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