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ABSTRACT 
 

Water level monitoring systems need to improve their sensing and information relay methods and . 
some systems also use the principle of floatation to measure water level, which is less accurate due 
to the small magnitude of the inertia of the substance used and the potential danger posed to water 
quality by some substances used in the process hence the need to develop an efficient real-time 
monitoring system. This research therefore presents an automated water level monitoring using an 
ultrasonic sensor  to detect water presence, and using a microcontroller to enable real-time monitoring 
of water levels through smart devices The system component comprises of smart devices, 
communication networks, and a cloud-based backend application service. The system utilized sound 
reflection (echo) to determine the water level within a storage tank and automatically controls the 
water pumping system.The sensor was positioned at the top of the tank, which emits and receives 
sound waves. The time taken for the sound waves to return was translated into a distance 
measurement, which was later processed by a programmed microcontroller to indicate the water level 
in the storage tank. The system provides an efficient real-time water level monitoring and control of 
water circulation, and users can know the water capacity in their tank and also control the circulation 
remotely.  
Keywords: Monitoring System, Water Pumping System, Smart Devices, Cloud-Based Application,  

     Communication Networks 
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1.  INTRODUCTION  
 
Although water covers most of the Earth's surface, it is only sometimes readily available for human 
use due to its composition and distance from where it is needed. This has led to the development of 
different systems for storing and retrieving water, such as dams, reservoirs, wells, and artificial lakes. 
Electric pumps are used in these systems to move water from its source at a lower elevation to where 
it is stored and treated at a higher elevation.  
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The water is then distributed either by gravity or through additional pumping to the places where it is 
required, which may be situated at varying elevations (Guyer et al.,2012). Water is fundamental to our 
daily existence, establishing its indispensable status in our routines. It serves as a crucial element for 
digestion and fulfills vital bodily functions, encompassing waste elimination, regulation of body 
temperature, and the transportation of nutrients.Water consumption within households, 
encompassing drinking, food preparation, bathing, cleaning, and laundering, serves many daily needs. 
Devices like washing machines and dishwashers necessitate a consistent water supply, met by 
overhead tanks installed within homes. 
 
The increasing demand for effective and reliable water management in residential, commercial, and 
industrial settings has become increasingly evident over time. In many countries, water circulation 
remains a persistent issue, as seen in places like Nigeria, primarily due to inconsistent electrical power 
supply and a lack of awareness regarding manual water pump operation. Consequently, conserving 
water is crucial for both human consumption and industrial use. However, several factors influence 
water availability, including water wastage, energy inefficiency, and a shortage of the necessary 
workforce for manual operation. In response to these challenges, traditional human intelligence, which 
in this specific context proves to be highly unreliable, costly, inefficient, and susceptible to errors, has 
been utilized. 
 
The internet has become a ubiquitous part of modern life, having a profound impact on our day-to-day 
existence, where a vast number of devices has connected to the web. This era is commonly referred 
to as the "Internet of Things"(IoT).The "Internet of Things" (Real Technologies, 1999).  is essentially an 
interaction between the physical and digital worlds. It enables the digital world to interact with the 
physical world using a variety of sensors and actuators. One example of this is the implementation of 
an intelligent water level monitoring system. This system is designed to enable automated control and 
monitoring of water circulation in residential, commercial, and industrial settings using smart systems 
and devices.Through this system, we can automatically oversee water consumption, mitigate waste, 
and manage water levels in diverse systems, including water tanks, boilers, swimming pools, and 
more. This results in reduced water and energy losses and eliminates the need for manual operation, 
thus saving human energy.The user can monitor and control water circulation activities from anywhere 
and at any time interval.The IoT Shankar and Dakshayini (2018). is used to turn household appliances 
on or off using relay and microcontroller interfacing.  
 
Despite their usefulness, some water level monitoring systems Asha and Srija (2020).  need to improve 
their sensing and information relay methods. Many rely on the electrical conductivity of water, which 
is achieved through the use of metallic conductors installed at various levels within the tank. However, 
over time, these sensors can rust when exposed to water, leading to a loss of electrical conductivity. 
This can cause a decline in water quality, resulting in changes in pH levels USGS (2019), stains, 
discoloration, deposits, and alterations in taste, rendering the water unsuitable for consumption and 
posing health hazards. Some systems also use the principle of floatation to measure water level, which 
is less accurate due to the small magnitude of the inertia of the substance used and the potential 
danger posed to water quality by some substances used in the process. 
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To address these limitations, the proposed system incorporates automation improvements, utilizing 
ultrasonic sensors as the primary sensing devices and remotely communicating data to a deployed 
server. Unlike conventional systems, these sensors do not come into direct contact with the water, 
eliminating issues related to corrosion and water contamination.The result is a modern approach to 
water level monitoring and control of existing pumping systems . 
 
Contribution of this paper; 

i. Design of an automated water level monitoring system with a tolerance of about 4%, which 
employs an ultrasonic sensor to calculate the water level in any container over some time with 
very low power consumption. 

ii. Development of a web application with a cloud-based server, which allow users to monitor 
water levels and control water circulation. 

 
2. REVIEW OF RELATED WORKS 
 
Sanam (2014) designed an Automatic Water Level Controller with Short Messaging Service (SMS) 
Notification; in this research paper, users can do water maintenance during load shedding via the 
addition of SMS notifications to the automatic controller system. The automatic level controller and 
the SMS system function together synergistically. The software was created in the Arduino 
programming environment and then transferred to the microcontroller. The system's water level is 
automatically maintained. The user receives an SMS notification whenever the device detects an 
empty level and load-shedding status. The process will be automated by installing a single sensor 
device in the tank that will take water level measurements regularly and power the motor 
automatically. This device removes the need for people to fill the tank regularly and monitors for 
leakage. 
 
Erua and Anyasi (2014) who worked on the  ‘Design of an Automatic Water Level Controller Using a 
Mercury Float Switch’ . The system design was built to operate on a mercury flow switch. It comprises 
two contactors, which are activated to start the motor directly. The system also has an overload relay 
that detects excess current and disconnects the supply. Moreover, the mercury flow switch uses 
Archimedes' principle of flotation to switch the supply ON and OFF to the motor when the tank is empty 
or full, respectively. This system is strong, cost-effective, and relatively inexpensive. However, the use 
of a mercury switch is a major drawback of this system. As the inertia of mercury is slow, mercury 
switches operate at a slow pace. Furthermore, they are highly toxic and can accumulate in any food 
chain. 
 
Biswas (2017) worked on the’ Microcontroller Based Water Level Indicator and Controller’, in his 
research published an Electric Water Pump Controller and Level Indicator was designed, constructed, 
and tested, utilizing the electrical conductivity of water for water level indication and automatic pump 
control. The system employs metallic conductors or probes as sensors strategically positioned at 
different levels in the tank. Monitored by comparators sensitive to ionized water conductivity, these 
probes generate digital outputs used by the microcontroller to activate visual display LEDs indicating 
various water levels. The microcontroller also controls a switch to turn the water pump on or off based 
on the preset minimum and maximum levels.  
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Testing confirmed the system's ability to automate the water pump, eliminating the need for human 
interference, reducing costs, and optimizing pump performance and lifespan. 
 
3. METHODOLOGY 
 
The figure 1 shows the block representation of the automated water level monitoring system in block 
form. 

 
Figure 1: Block diagram of the automated water level monitoring 

 
The microcontroller is connected to the power supply to enable the automatic control of the system 
and convert the data received from the ultrasonic sensor.The Microcontroller Okhaifoh (2016).  
connects to the wireless Access point Network to post data to a server on the internet.The ultrasonic 
sensor is connected to the microcontroller to read distance by converting emitted ultrasonic sound 
waves and then sending the time that elapsed for the signal to be returned to the ESP32 
microcontroller to be utilized.The buzzer is connected to the microcontroller to make a sound when 
the distance read from the ultrasonic sensor is at a minimum (that is when the water in the tank is 
full). 
 
The relay module is connected to the power supply and the microcontroller to turn ON the electric 
pump when the read distance from the ultrasonic sensor is at maximum (that is, the water in the tank 
is low) and also turn OFF the electric pump when the read distance from the ultrasonic sensor is at 
minimum (that is when the water in the tank is full).The Relay module ensures that the microcontroller 
and electric pump are isolated from each other. The Ultrasonic sensor can be changed depending on 
the maximum distance required for measurement (that is, using an ultrasonic sensor meeting a 
specific distance range).The Arduino Integrated Development Environment (IDE)  was used for writing 
and deploying code to microcontrollers and the serial Monitor , another valuable tool was used to read 
and write of serial data at a specific baud rate. Figure 2 shows design of circuit on Proteus, a desktop 
window application for electronic design and prototyping tools , it was used to check out some of the 
functionality of the design. Figure 2 shows design of circuit on Proteus 8 professional. 
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Figure 2: Design of the Circuit on Proteus 8 Professional 
 
This is an online simulator for electronic prototypes that allows some areas of the design to be 
simulated in order to write a minimal part of the code. It was used to supply an electrical power of 5V 
to the microcontroller during testing. The Chrome web browser was used to access the application for 
the project to check out the readings. The Python Interpreter was used to test and run the application 
code deployed on the server for the project. 
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3.1 System  Stages 
The following are the stages involved in the system. These are: 
 
Stage 0 - Initialization and Testing  
Upon powering up, the system undergoes a series of initialization procedures. It evaluates the 
functionality of all connected peripherals through a testing phase. If the testing is successful, the 
system proceeds to create a global data store, transitioning to the next stage. However, in the event 
of a testing failure, the system retries the process, introducing a brief delay before another attempt. 
 
Stage 1 - Internet Connectivity and Data Exchange 
In this stage, the system initiates a scheduled task responsible for establishing an internet connection. 
If this initial attempt fails, the task is scheduled for another run at a later time. Once an internet 
connection is successfully established, the system engages in two-way data communication. It 
retrieves stored configurations from the server, processes the received data, and stores it in the global 
data store for future use. This stage includes event triggers that respond to any configuration changes 
retrieved from the server. The frequency of data polling with the server is affected by the execution 
interval of the task. As a result, an independent process responsible for socket-based communication 
with the server may be initiated instead of a polling mechanism. 
 
Stage 2 - Ultrasonic Sensor Utilization and Distance Measurement  
At the core of this stage, an ultrasonic sensor is mounted at the top of the tank. This setup necessitates 
the pre-configuration of minimum and maximum distance values carried out through the system's 
control panel. To facilitate the system's proper functionality, a scheduled task is initiated at specific 
intervals. During this phase, the microcontroller delivers a 10µs pulse to the sensor's trigger pin, 
thereby prompting the sensor to transmit eight sound waves, each with a frequency of 40 KHz. The 
echo pin on the sensor is activated upon the transmission of these waves, and subsequently, it is 
deactivated upon the reception of reflected sound waves. The travel time of the waves, which is 
continuously influenced by changing water levels within the tank, is monitored by the microcontroller 
to calculate the distance. This calculated distance is subsequently compared with preset values that 
reside within the global data store. The comparison extends to a range of distances varying from 0 to 
100 percent, and at each interpolated value, a specific action is triggered. The interpolated value is 
saved within the global data store, simultaneously emitting an event that informs other concurrently 
running tasks of this updated value. 
 
Stage 3 - Pump Control and Communication  
In the final stage, a task is initiated to monitor changes in values within the global data store. In 
parallel, an event is generated, providing information on the status of the pump. When the tank's water 
level drops below the established minimum level, the pump system is activated, with an associated 
event indicating the change when transitioning from an 'OFF' state to an 'ON' state. The system 
continually checks if the calculated value falls within a range between the minimum and maximum 
distance thresholds, determining whether to maintain the pump system's state as 'ON' or 'OFF.' This 
decision is based on predetermined conditions that are set and updated within the key data store.  
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The corresponding pump status is also updated within the global data store to ensure synchronization 
with the server. Furthermore, incoming global status updates from the server can effectively toggle the 
pump machine's state between 'ON' and 'OFF,' effectively serving as a switch for the pump system. 
 
3.2 Hardware Implementation 
The circuit was constructed using a pattern followed by the stages of operation. Each stage was tested 
using the multimeter to make sure it was working correctly before the next stage was assembled. This 
helped to detect and correct mistakes and faults. The figure 3 presents the hardware design for the 
automated water level monitoring system. The power supply for the system was regulated to give a 
steady supply voltage of 5V for the prevention of damage to the electrical components in the 
system.The terminals of the power supply were properly labeled to indicate their polarity, which 
consisted of the positive terminal and negative terminal (common ground). The ESP32 Microcontroller 
consists of several pins that have specific functions and maximum voltage input and output. One of 
the GND pins on the microcontroller was connected to the negative terminal of the power supply.  
 
In contrast, the VIN pin of the microcontroller was connected to the positive terminal of the power 
supply. The devices to be connected to the microcontroller are ensured to be connected to distinct 
unused pins on the microcontroller that support the digital reading and writing of electronic signals. It 
was observed that during the development of the microcontroller, the pins in channel two (2) caused 
irregular and unexpected behavior upon activation of the wifi feature. To avoid this kind of behavior, 
which could have a negative effect on our implementation, only the pins in channel one (1) were used. 
The Ultrasonic sensor consists of four pins (namely VCC, GND, TRIG, and ECHO pins) to be connected 
to the microcontroller. The TRIG and ECHO pins of the ultrasonic sensor were connected to two pins 
on the ESP32 microcontroller. Then, the VCC pin on the ultrasonic sensor was connected to the positive 
terminal of the power supply. The GND pin of the ultrasonic sensor was connected to the negative 
terminal of the power source. The Buzzer operates on a minimum of 3V, which allows us to connect 
its positive terminal to a pin on the microcontroller, and also, the negative terminal of the buzzer is to 
be connected to the negative terminal of the power supply. 
 
The Relay module consists of three pins (namely VCC, GND, and SIG). The SIG pin is referred to as the 
signal pin, which serves as a point of control to switch the transistor on the relay module between ON 
and OFF. The SIG pin is connected to a pin on the microcontroller. The VCC pin and the GND pin on the 
relay module are connected to the positive and negative terminals of the power supply, respectively. 
The pump is connected to a separate source through the relay depending on its requirement, isolating 
it from the microcontroller and its peripherals. The Relay has three terminals that work together to 
create a closed or open key circuit. It consists of the Normally Closed(NC), Normally Opened(NO), and 
Common Terminal (CT). When the SIG pin is disabled (that is, there is no voltage across the SIG pin), 
the NO and COM terminal are connected, while also when the SIG pin is enabled (that is, a minimal 
potential voltage across the SIG pin is about 3.3V) the NO and COM terminal are connected. The 
electric pump used has a rating of 5V and an isolated 5V power supply source; the positive terminal 
of the electric pump was connected to the positive supply of the isolated power supply, while the 
negative terminal of the electric pump was connected to the NC terminal of the relay.  
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Also, the negative terminal of the isolated power supply was connected to the COM terminal of the 
relay. It was noted that during development, the voltage on the VIN & VCC pin with respect to the 
common ground (GND) was approximately 5V. Also, the remaining channel one (1) pin on the 
microcontroller upon use is approximately between 2.8V to 3.3V. The figure 3 presents the hardware 
design of the system. 
 

  
Figure 3: Hardware Design 

 
3.3 Microcontroller Operation 
The Microcontroller, when powered on, boots into the flashed code in its storage, then configures the 
specific pins connected to an external electrical component and also sets up a wifi connection. The 
microcontroller creates a message queue and also sets up two FREERTOS task processes (namely 
SENSORTASK and CLOUDTASK); after spawning of the task, the microcontroller goes into an event 
loop where a watchdog Timer runs at a specific interval to schedule and ensure proper context switch 
between tasks in its process queue. When the processor is being delegated to SENSORTASK to run, 
the sensor threshold is first configured. Then, the infinite loop is created where the distance is being 
read from the sensor, after which the value previously read is used to condition if the relay pin should 
be enabled or disabled. After that, the event in the message queue is emptied and responded to, and 
also, when there is a change in the value read, the global record for the cloud task is updated. Upon 
the end of execution, the task is suspended while the processor control is delegated back to the 
Watchdog Timer. 
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When the CLOUDTASK is allowed to execute on the processor, an HTTP cloud object is initially 
initialized. Then, the execution falls into an infinite loop where a certain condition has been checked 
to determine the action to be performed. When there is a connection to a wifi network, data gotten 
from the global record is posted to the backend server, and upon the success of the post request, the 
received event is utilized in creating a packet, which is then sent to the message queue to be 
exhausted by the SENSOR TASK. But when there is no connection, then the duration period for the 
CLOUDTASK to be suspended increases. After the execution of the action decided by the condition 
then, the task is suspended, and the processor control is delegated back to the processor. The figure 
4 describes the process occurring in the microcontroller in a flowchart. 
 

 
Figure 4: Flowchart showing technical procedure 

 
3.4 Software Implementation 
This implementation involves the simulation of the circuit, which also includes testing the code, 
connecting the required electrical component in the simulation environment, and designing the 
application interface. The simulation of the circuit, however, encountered some challenges, like lack 
of Wi-Fi, unavailability of electric pump components, and support for specific microcontroller firmware 
on simulation, making it difficult to simulate the process properly.  To address the limitations during 
the simulation phase, multiple tools were utilized due to the lack of comprehensive features in any 
single tool.Additional third-party libraries were installed in a proteus simulation environment to ensure 
the availability of some components to test.The program flashed into the microcontroller was written 
in C++ programming language using the official Arduino Libraries.The application was programmed in 
Python using the Flask Framework (designed by Armin Ronacher) to write a web server application as 
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its backend. The front end was built using HTML and Javascript. Meanwhile, the popular D3.js 
(designed by Mike Bostock),  dynamic, interactive data visualizations, and the Data Virtualization 
Framework was used to show the data reported by the server. 
 
Also, the Arduino IDE was used to flash the code base into the ESP32 Microcontroller successfully 
upon proper establishment of connection for communication between the microcontroller and the 
Arduino IDE through serial port, selection of the correct firmware for the microcontroller, and complete 
compilation of the code.The code was updated with the server address of the application deployed to 
the cloud. Also, the correct pin number was used by the relay module, ultrasonic sensor, and buzzer 
before the code was recompiled and deployed to the microcontroller. 
 
3.5 Simulation Environment 
The figure 5 presents the simulation of the design using an online simulator program. 
 
 

 
 

Figure 5: Graphical Circuit Design   Wokwi(2024) 
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The components required to simulate the design were all selected and dragged to the simulation 
environment plain board from a section of the program that contains several components made 
available.  Each object on the plain board represents a real-world electronic component of the 
simulation environment, allowing connection between each other. The cursor pointer is used to select 
a point on the object to link with another point on another object, and when the two distinct points are 
joined together, a connection path is created, looking like a wire. The colours of the wire created can 
also be changed to any desired colour based on the user preference. After the proper connection of 
all the components needed for simulation, the code to be executed on the simulating microcontroller 
object is pasted into the code section of the simulation environment; then, the simulate command 
button is pressed. When the simulation is up and running, different parameters are adjusted, and their 
resulting data are analyzed to ensure minimal workability of the design. 
 
3.6 Application  Interface 
When the application code is deployed or hosted on a server, a web server is spawned, and then the 
server address is generated, which is used to access its interface. The server address is input into the 
address bar of any JavaScript-supported web browser on any internet-enabled device. On the 
successful load, it opens up a responsive web page as shown in figure 6, that fetches data at an 
interval from the web server and also allows the posting of data to the server. The interface consists 
of water level and pump status data represented in a graphical and textual form, respectively, to report 
data to the user based on the data posted to the server by the microcontroller. The Interface also 
contains three buttons, which allow the configuration of the water level threshold value and also 
manually switching the electric pump connected to the relay ON and OFF. The figure shows the 
application interface of the system. 
 

 
Figure 6: Application Interface 
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4. TESTING  
 
The various units in the system were tested to ensure the accuracy of the results. The power supply 
unit, PSU is responsible for sharing power with microcontrollers in the setup and for energizing the 
relay in the setup; the Power supply Unit has a voltage divider with an output of 3.3V and 5V as in 
figure 7; hence, it was easier to tap power for the input supply for the PSU used in this research. 

 
 

Figure 7: Power Supply Unit with 3.3V & 5V output 
 
The supply gave a constant Output of 3.3V and 5V. This was tested with the use of a multimeter to 
validate the electrical supply voltage.Testing the microcontroller is another important step of the 
implementation; since the code base would be sitting on the microcontroller, it was important to test 
that the microcontroller could properly house and execute a code. So, the blink LED code was run on 
the ESP32 microcontroller. The Microcontroller was also tested to ensure that it could connect to the 
internet and also post and fetch data from the server on the internet. Figure 8 shows the testing of 
ESP32 microcontroller. 
 

 
 

Figure 8: Testing of the ESP32 Microcontroller 
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Since we have successfully tested the Power Supply system, the next point of action was to go ahead 
and test the components that would be connected to the microcontroller. The ultrasonic sensor is 
tested with a minimal code to check if it can read distance properly and also to be able to verify and 
note down its maximum and minimum reading ranges.The relay module is tested with a minimal code 
to toggle it ON and OFF to ensure it is functioning properly.The buzzer is tested to ensure that it gives 
the correct sound properly when connected to the power supply. 
 
The application code went through a series of unit tests to ensure that all API endpoints gave the right 
information and executed the correct command before deploying the application to the internet. The 
application web address is accessed on a computer to ensure it is active and running to be accessed 
by anyone from anywhere.After the connection of the Microcontroller to the hosted application 
address, it is observed that the reading of distance posted by the microcontroller is reflected on the 
application previewed on the computer.When the threshold value is updated from the application 
interface setting, it is also observed that the microcontroller received the updated configuration. The 
turning ON and OFF of the pump from the application interface was also tested, and the relay module 
was turned ON and OFF simultaneously with the button press on the computer.The figure 9 shows 
application test page of the system. 
 

 
 

Figure 9: Testing the Application 
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4.1 Experiment 
During this test, two vessels were provided, which were labelled A and B. The vessel labelled A was 
filled with water to be used as the water source, while the other vessel labelled B was emptied to be 
used as the storage tank. The pumping machine used was a 5V Electric Pump, which is submersible. 
The output hole of the electric pump was connected to a hose. The electric pump was placed in vessel 
A while the hose connected to the pump was connected to the vessel B. The ultrasonic sensor 
connected to the microcontroller was placed on top of vessel B, facing downward across the container. 
 
From the application interface accessed on a computer, the maximum and minimum depth were 
configured to be 270cm and 5cm, which are to depict the maximum value.It was discovered that upon 
connecting the system to a power supply and activating it, the pumping machine was automatically 
engaged. Additionally, the application is continuously updated with real-time data. As the water level 
ascended to its maximum peak level, the electric pump was automatically disengaged. Also, as the 
water in vessel B was poured back into vessel A, it was noticed that the pump was automatically 
engaged when the water level descended to its minimum peak value. 
 
4.2 Results 
Table 1: Water Level Readings 
Water Level 

(Indicated Checkpoints) 

Distance from Sensor 

(D, m) 

Time taken 

(T, ms) 

Electric Pump State 

Minimum Level 0.27 1.59 CHANGED TO ON 

Level 1 0.25 1.47 NO CHANGE 

Level 2 0.20 1.18 NO CHANGE 

Level 3 0.15 0.88 NO CHANGE 

Level 4 0.10 0.59 NO CHANGE 

Maximum Level 0.05 0.29 CHANGED TO OFF 

 
The time taken was obtained from the formula used to convert the time elapsed on receiving the 
emitted ultrasonic wave. 
 

𝑇𝑖𝑚𝑒 𝑇𝑎𝑘𝑒𝑛 =
஽௜௦௧௔௡௖௘ ௙௥௢௠ ௦௘௡௦௢௥×ଵ଴଴଴

଴.ଵ଻
                                (1) 

 
From Table 1, it is observed that at the minimum water level, the pump is turned ON, and at the 
maximum water level, the pump is turned OFF. Also, at other water levels, the pump is not turned OFF 
when ON or turned ON when OFF (that is, the pump remains in its ON or OFF state irrespective of the 
water level). 
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Figure 10: Water Level Readings 

 
In Table 4.1, it is deduced that the system responds to changes in water level, and at each level, the 
response time for received emitted ultrasonic wave changes. It was observed that the distance 
increases with an increase in response time for the received emitted wave, which shows that the 
response time is directly proportional to the distance as in Figure 10. 
 
           D ∝ T                                                                          (2) 
 
The response time is very small, which indicates that the time for a switching action to be performed 
on water level change would be very small, which shows that the system would be efficient. At the 
peak value of the graph in Figure 10, it was observed that the pump status changes and does not 
change at any other point in the graph. Therefore, this makes it a perfect replica of a switching system 
(like a transistor) having a saturation point and a cut-off point. The saturation point depicts the turning 
ON of the electric pump, and the cut-off point depicts the turning OFF of the electric pump through the 
relay. 
 
5. CONCLUSION 
 
In this research , an efficient real-time water level monitoring system using ultrasonic sensor and 
ESP32 Microcontroller was designed and implemented. Data is transmitted from the system to the 
application in real-time, making it extremely fast and effective, unlike the traditional systems, which 
make use of analog means of control. The system offers several advantages, including energy 
conservation, optimized utilization of water during appropriate periods, automation leading to 
enhanced precision, dependability, and productivity in industrial settings.In addition to this, the system 
utilized robust design with affordable components that are easy to set up and operate , and it saves 
cost by preventing the unnecessary loss of water and electricity .It is recommended that the cloud 
backend server  be upgraded from REST-API  to utilizing an MQTT protocol and WebSocket on the client 
side in order to follow new best practice specifications on modern IoT event-based communication. 
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