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ABSTRACT

The Automatic Water Dispenser Using Ultrasonic Sensor is a microcontroller-based system designed to provide
a touchless and efficient method of dispensing water. This project aims to promote hygiene, reduce water
wastage, and improve user convenience by automating the water dispensing process through object detection.
The system utilizes an Arduino Uno as the main controller, integrating various electronic components such as
an ultrasonic sensor, L298N motor driver, 5V water pump, LCD display, and a water gallon as the water source.
The ultrasonic sensor is responsible for detecting the presence of an object, specifically a drinking glass, placed
within a predefined distance range. Once the sensor detects the glass, the Arduino activates the water pump
through the L298N motor driver. Initially, the system dispenses a measured amount of water equivalent to 100
milliliters. After reaching the 100 mL volume, the dispenser automatically switches to continuous water flow as
long as the glass remains detected by the sensor. This feature allows users to choose between a small measured
amount and a continuous supply without manual control. When the glass is removed from the sensor’s detection
range, the ultrasonic sensor immediately signals the Arduino to stop the water pump, ensuring that water flow
ceases instantly. This prevents unnecessary water loss and enhances system efficiency. Additionally, an LCD
module is incorporated to provide real-time feedback to the user. The display indicates whether an object is
detected, confirms when the initial 100 mL has been dispensed, and shows when the system is operating in
continuous mode. Experimental testing showed reliable object detection, fast system response, and consistent
dispensing performance across multiple trials. Overall, the project demonstrates an effective application of
ultrasonic sensing and microcontroller programming in creating an automated, contactless water dispensing
system suitable for homes, schools, and public environments.
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INTRODUCTION

Background of the Project

The availability of clean drinking water is a fundamental necessity, and the way it is dispensed significantly
affects hygiene, efficiency, and water conservation. Conventional water dispensing systems often require direct
physical contact, such as pressing buttons or turning faucets, which can contribute to the spread of germs and
unintentional water waste. In response to these issues, touchless and automated technologies have gained
importance, especially in public and shared environments.

This project, titled “Touchless Water Dispensing System,” presents an automated solution that eliminates the
need for physical contact during water dispensing. The system is built using an Arduino Uno microcontroller
and employs an ultrasonic sensor to detect the presence of a drinking glass within a specified range. Once an
object is detected, the system automatically activates a 5V water pump through an L298N motor driver, allowing
water to be dispensed without manual operation.

The designed system initially releases a controlled amount of water equivalent to 100 milliliters. After reaching
this volume, the dispenser switches to a continuous flow mode as long as the glass remains within the detection
area of the ultrasonic sensor. When the glass is removed, the sensor immediately signals the controller to stop
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the water pump, ensuring that water flow ceases instantly. This operation helps minimize water wastage and
prevents overflow or spillage.

An LCD module is integrated into the system to provide real-time feedback to the user. The display indicates
whether an object is detected, confirms when the 100 mL limit has been reached, and shows when the system is
operating in continuous dispensing mode. Overall, the Touchless Water Dispensing System demonstrates an
effective application of sensor-based automation to promote hygiene, efficiency, and responsible water usage in
households and public facilities.

Importance and Relevance of the Study

The Touchless Water Dispensing System is significant as it promotes hygiene, efficiency, and water conservation
by eliminating the need for physical contact during water dispensing. Conventional dispensers and faucets often
require manual operation, which can increase the risk of germ transmission and lead to unnecessary water
wastage. By using an ultrasonic sensor for object detection, this study provides a safer and more sanitary
alternative suitable for shared and public environments.

This study is also relevant from a technological and academic standpoint as it demonstrates the effective use of
Arduino Uno and ultrasonic sensing in developing a low-cost, automated water dispensing system. The
integration of controlled dispensing, automatic shut-off, and LCD-based user feedback highlights practical
applications of microcontroller-based automation in everyday utilities.

Furthermore, the system supports responsible water usage by dispensing an initial measured volume and
stopping water flow immediately when the container is removed. This design minimizes spillage and water loss,
contributing to sustainable water management. Overall, the study provides a practical, accessible solution that is
relevant to engineering research and real-world applications in homes, schools, and public facilities.

REVIEW OF RELATED LITERATURE

Ultrasonic Sensor

Ultrasonic sensors are widely used for non-contact measurement because they estimate distance by emitting
high-frequency sound waves and measuring the echo return time. In water-related systems, this principle is
applied to determine the distance from the sensor to the water surface; the computed distance is then converted
into a water-level reading. Because the sensing method is contactless, it helps reduce wear, corrosion, and sensor
contamination compared with submerged probes—an advantage in water tanks, reservoirs, and dispensing
systems.

A practical application of this approach is an Arduino-based water-level control design where an ultrasonic
sensor measures the distance to the water surface and the controller uses the computed level to trigger actuators
such as a motor or solenoid valve for automatic control. This supports low-cost automation and real-time level
regulation, which is relevant to systems that must dispense or stop water accurately.

From a mechatronics perspective, ultrasonic sensors are part of a typical feedback-based system where sensor
signals are acquired, processed by a controller, and used to drive actuators. This aligns with the general concept
of integrating sensors, control logic, and actuators into an automated electromechanical system (Bolton, 2015).

Arduino Uno

Arduino Uno is commonly used in prototype and academic projects due to its accessibility, strong community
support, and suitability for sensor reading and actuator control. In microcontroller-based automation, it functions
as the main controller that gathers sensor data such as ultrasonic distance readings, processes decisions through
programmed logic, and controls output devices including motor drivers, relays, or solenoid valves. Monk (2022)
highlights Arduino’s sketch-based programming and direct hardware control, making it ideal for rapid
development of embedded systems. In addition, basic control engineering concepts such as feedback, setpoints,
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and ON/OFF control, as discussed by Ogata (2010), support its application in automated dispensing systems
where accurate start-and-stop conditions are required.

Touchless Water Dispensing

Touchless dispensing systems became more emphasized during infectious disease outbreaks because they reduce
contact with shared surfaces, helping minimize cross-contamination risk. Beyond convenience, touchless

designs in public and healthcare settings are linked to hygiene and infection-control goals.

A strong example is sensor-activated faucets used in hospital surgical handwashing outlets. Mazzotta et al. (2020)
discussed that while touchless faucets support hygiene behavior, outlet design and temperature/disinfection
conditions may still influence microbial contamination risk (e.g., Legionella and Pseudomonas aeruginosa),
highlighting that touchless technology must be paired with proper maintenance and system planning.

Table 1. Comparison Matrix of Related Studies and Current Research

Study Sensors Control | Main Outputs Scope Key Features Gap Addressed by
Used ler This Study
Kumar | Ultrasonic | Arduino | Water-level reading; | Tank/ Low-cost; easy | Not a cup-detection
(2022) sensor Uno automatic install; evaluated | dispenser; no 100 mL
(water- motor/solenoid reservoir accuracy/reliabili | + continuous logic;
surface control level ty/response time; | no  LCD status
distance) control temp/humidity feedback (addressed
considered in current study).
Mazzott | Sensor- Faucet | Legionella & P | Surgical Shows No dispenser
a et al. | activated controll | aeruginosa contamination controller prototype:
(2020) | faucets er/valve | monitoring; handwashi | risk; technology | current study
(photocell) | + TMV | correlation vs | ng and disinfection | provides an actual
+TMVs temperature/tech/dis choices matter touchless dispensing
infection outlets design + emphasizes
(hospitals) the need for
hygiene/maintenance
planning.
Ramdani | Camera + | Raspber | Cup detection; | Smart Scans up to 3 | Higher
et al. | OpenCV/ |ry Pi 4 | automated filling; | dispenser | times; 95-97% | complexity/cost;
(2024) YOLOVS; | Model B | stop at full; | (vision + | detection; ~90% | current study offers a
ultrasonic performance metrics | level no-spill reported | simpler Arduino +
HC-SR04 control) ultrasonic dual-mode
(volume/le dispensing approach
vel) with LCD feedback.
Wanga, Touchless | Microcontroller | Automatic Public  handwashing | Low-cost; Not drinking-
Joseph, & | activation | (Arduino) tap ON/OFF | (COVID-19 context) “green” (solar); | water
Chuma keyword; solar- | for intended for | dispensing;
(2020) powered design | handwashing public gathering | no measured
places 100 mL +
continuous
option,  no
LCD
feedback
(added in
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current
study).
Zhang et | Water Arduino + | pump Water-saving MCU threshold | Not
al. (2021) | level ZigBee + relay | module faucet/water storage control; ZigBee | proximity-
— sensor + pump module communication; | based glass
Springer Threshold- unattended dispensing;
chapter based pump operation no 100 mL +
start/stop via continuous
ZigBee; option or
unattended LCD
control interface
(implemented
in current
study).
Touchless | Ultrasonic | Arduino Uno + | Pump  ON | Touchless  drinking- | Contactless; Existing
Water sensor L298N when glass | water dispensing | dual-mode systems often
Dispensing detected; (homes/schools/public) | dispensing; auto | lack two-
System ~100 mL shutoff; LCD | stage
initial  dose real-time dispensing
then feedback; (fixed small
continuous; reduced water | volume then
immediate wastage continuous)
stop;, LCD with
messages immediate
shutoff,
which is
needed to
reduce waste
and overflow
in shared-use
dispensing.

Synthesis of the Review Related Literature

Based on the reviewed studies, most existing systems focus either on water-level control or complex vision-
based dispensing, which increases system cost and implementation difficulty. Few systems implement a dual-
stage dispensing mechanism that combines a fixed initial volume with continuous flow and immediate shut-off.
This research addresses this gap by offering a low-cost, ultrasonic-based solution with simplified control logic
and real-time LCD feedback.

Table 2. Performance Comparison with Related Systems

Study /| Detection / | Dispensing Quantitative Complexity | Key Advantage
System Sensing Method Control/ Output | Performance / Cost Level | vs. Proposed
Reported System
Kumar Ultrasonic (water- | Automatic Yes (e.g., | Low— Focused on tank
(2022) level distance) motor/solenoid response/accuracy Moderate level control, not
for tank level discussed) glass-based
dispensing
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Mazzotta | Sensor-activated Faucet/TMV Yes (microbial | High Hygiene study; not

et al. | faucets (photocell) | control (hygiene | monitoring) (facility- a prototype

(2020) focus) grade) dispenser with
volume control

Ramdani Camera Automated Yes (detection ~95— | High Higher accuracy

et al. | (OpenCV/YOLO) | filling, stop-at- | 97%, no-spill features but more

(2024) + ultrasonic full reported) complex and
expensive

Wanga et | Touchless Automatic  tap | Limited (mostly | Low Public

al. (2020) | activation ON/OFF design-focused) handwashing tap;
no measured 100
mL + continuous
mode

Zhang et | Water-level sensor | Threshold pump | Not emphasized Moderate Adds

al. (2021) start/stop communication

(ZigBee) (ZigBee), but not

proximity  glass
dispensing

Proposed | Ultrasonic (glass | Initial ~100 mL | Yes (Table 4: | Low Simple, low-cost

System proximity) then continuous; | response time, dual-mode

(This immediate stop; | dispensing error, touchless

Study) LCD feedback reliability, shut-off drinking-water

delay) dispenser

Table 5 highlights that existing studies either focus on water-level regulation (tank/reservoir systems), hygiene
monitoring of sensor faucets, or more complex vision-based smart dispensers. In contrast, the proposed system
targets a low-cost touchless drinking-water application with a dual-stage dispensing feature (initial ~100 mL
followed by continuous flow) and immediate shut-off, supported by user feedback through an LCD. While
vision-based approaches may provide higher detection capability, the proposed system emphasizes simplicity,
affordability, and practical deployment in shared environments.

Problem Statement and Objectives
Problem Statement

Conventional water dispensing systems commonly require physical contact, such as pressing buttons or
operating faucets, which may contribute to the spread of germs and increase the risk of contamination,
particularly in shared and public environments. In addition, many existing dispensers lack automated control
mechanisms, resulting in unnecessary water wastage due to delayed shut-off, spillage, or continuous flow even
when a container is no longer present. The absence of real-time feedback also makes it difficult for users to
determine the system’s operational status.

Furthermore, traditional dispensing systems do not utilize sensor-based feedback and microcontroller-driven
control to regulate water flow efficiently. Without object detection and automated decision-making, these
systems fail to respond dynamically to user interaction and environmental conditions. Therefore, there is a need
for a touchless water dispensing system that integrates sensor-based detection, automated control, and user
feedback to improve hygiene, efficiency, and responsible water usage.

General Objective

To design and develop a touchless water dispensing system that utilizes an ultrasonic sensor and a
microcontroller to automatically dispense water while promoting hygiene, efficiency, and water conservation.
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Specific Objectives
o To detect the presence of a drinking container using an ultrasonic sensor without physical contact.
o To automatically control the activation and deactivation of the water pump based on object detection.

e To dispense an initial measured volume of water before transitioning to continuous flow when the
container remains detected.

o To immediately stop water flow when the container is removed to prevent water wastage.
e To provide real-time system status feedback using an LCD display.

SYSTEM DESIGN AND METHODOLOGY

Research Design

This study employed a developmental and experimental research design aimed at designing, constructing, and
evaluating a touchless water dispensing system. The system was developed as a functional prototype to
demonstrate the application of sensor-based automation and microcontroller control in water dispensing. The
design process involved hardware integration, software development, calibration, and performance testing.
Experimental testing was conducted to assess the accuracy of object detection, responsiveness of water
dispensing, and effectiveness of the automatic shut-off mechanism. This research design allowed for systematic
evaluation of the system’s functionality and practicality in simulated real-world environments.

Input—Process—Output (IPO) Model

The Touchless Water Dispensing System follows the Input—Process—Output (IPO) model. The input stage
consists of distance data obtained from the ultrasonic sensor, which detects the presence of a drinking glass
within a predefined range. In the process stage, the Arduino Uno analyzes the sensor data and determines the
appropriate control action. Upon object detection, the microcontroller activates the water pump through the
L298N motor driver and manages the dispensing sequence, while simultaneously updating the LCD display with
the system status. In the output stage, the system provides automated, touchless water dispensing and
immediately stops water flow once the container is removed, thereby preventing water wastage.

Figure 1. Input—Process—Output (IPO) Model of the Touchless Water Dispensing System

* Presence of a drinking glass/object
» Distance data from the ultrasonic
sensor

* Power supply (DC power source)

* Predefined distance threshold

+ Calibrated pump flow rate (for 10
ml dispensing)

+ Ultrasonic sensor detects the
presence of an object within the set
range

» Arduino Uno receives and interprets
distance data

+ System logic determines object
detection status

= Arduino activates the L298N motor
driver

» Water pump dispenses an initial

100 ml of water

* System switches to continuous
dispensing if the object remains
detected

+ Arduino continuously monitors sensor
input

* Pump stops immediately once the
object is removed

* LCD updates and displays real-time
system status

Input Process Output

Automated touchless water
dispensing
* Initial measured 100 ml water output
+ Continuous water flow while the glass
is detected
* Immediate water shut-off when the
glass is removed
+ LCD display messages (Object
Detected, 100 ml Dispensed,
Continuous Mode)
* Reduced water wastage and improved
hygiene
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System Architecture

The system follows a sensor—controller—actuator architecture designed to enable automatic water dispensing
without physical contact. It is composed of five main modules: input sensing, control processing, output
actuation, user interface, and water supply.

The ultrasonic sensor functions as the input device, continuously measuring distance to detect the presence of a
drinking glass. Distance data are transmitted to the Arduino Uno, which serves as the central controller
responsible for executing programmed control logic. The Arduino interfaces with the L298N motor driver, which
acts as the power stage allowing safe and reliable control of the 5V water pump.

The LCD module serves as the user interface by displaying real-time system status messages, while the water
pump and reservoir form the output and supply components of the system. This modular architecture ensures
stable operation, efficient control, and clear user interaction.

Block Diagram

Figure 2. Block Diagram of the Touchless Water Dispensing System

Surduirmo LIRCY

L298MN Motor Driver
5% Water Punmp

Water Gallomn

The block diagram presents the functional signal flow of the Touchless Water Dispensing System. Distance data
from the ultrasonic sensor are transmitted to the Arduino Uno, which processes the input and generates
corresponding control signals. These signals are sent to the L298N motor driver to control the operation of the
5V water pump. At the same time, the Arduino communicates with the LCD module to display real-time system
status. This configuration illustrates the interaction between sensing, control, actuation, and user feedback in a
contactless water dispensing system.

Components and Their Functions

The system is composed of an input sensing unit, a central microcontroller, and multiple output components.
Each component performs a specific function in implementing the sensor-based feedback and automated control
of the touchless water dispensing system.
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Table 3. System Components and Corresponding Functions

Category Component Function

Input Ultrasonic Sensor Measures distance to detect presence of a glass/container within the

Components set threshold for touchless activation.

Controller Arduino Uno | Reads sensor distance data, executes the dispensing logic (object

(Microcontroller) detection, initial ~100 mL dispense timing, continuous dispensing,

auto-stop), and sends control signals to the driver while updating
LCD messages.

Output L298N Motor Driver | Acts as the power/interface stage that allows the Arduino to switch

Components the water pump ON/OFF safely by handling higher current demand.

Output 5V Water Pump Pumps and dispenses water from the reservoir through the

Components tube/nozzle to the container during activation.

Output LCD Display | Displays real-time system status (e.g., object detected, dispensing,

Components Module stopped/standby) to guide the user and confirm operation.

Supporting Water  Gallon /| Serves as the water source or storage that supplies water for

Components Reservoir dispensing.

Supporting Tubing / Outlet | Provides a controlled flow path from pump to container to reduce

Components Nozzle spillage and improve alignment of dispensing.

Supporting Power Supply and | Supplies required voltage/current to the Arduino and pump/driver

Components Wiring and ensures stable electrical connections for reliable operation.

Hardware And Software Requirements
List of Hardware Components

e [298n

¢ Arduino uno

e Jumping wires

e Ultrasonic sensor

e 5v water pump

e LCD

e Half Gallon

e 5-12v power adapter
Software Tools and Platforms Applied
1. Arduino Integrated Development Environment (IDE)

e Used for writing, compiling, and uploading the control program to the Arduino Uno microcontroller.
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e Provides tools for serial communication, code debugging, and library management.
e Served as the main development platform for the embedded system.
2. Wire (I*C) Library
e A built-in Arduino library used to enable I?C communication.
o Allows data transmission between the Arduino Uno and the LCD module.
e Used for sending system status information to the display.
3. LiquidCrystal 12C Library
e Used to control the I*C-based LCD module.

o Enables the display of text messages such as object detection status, dispensing mode, and system
operation.

e Simplifies LCD interfacing by reducing the number of required connection pins.
4. No Simulation Software Used

e The system was validated through direct hardware implementation and testing.

e No circuit simulation tools (e.g., Proteus, Multisim) were utilized during development.
Hardware and Software Integration or Communication

The system integrates hardware components and software control through the Arduino Uno, which acts as the
central controller. Input data from the ultrasonic sensor is processed by the programmed logic, and corresponding
control signals are sent to the L298N motor driver to operate the water pump. Communication with the LCD
module is handled through the I?C protocol using the Wire and LiquidCrystal 12C libraries. This integration
enables real-time sensor feedback, automated water dispensing, and clear user status display.

TESTING AND RESULTS

Testing Procedures and Scenarios

System testing was conducted to verify that the operational flow of the Touchless Water Dispensing System
functioned as designed. The testing focused on sensor accuracy, system responsiveness, dispensing control, and
automatic shut-off behavior.

A total of five (5) trial tests were conducted using the developed prototype. Each trial evaluated the system’s
ability to detect the presence and absence of a drinking container, activate the pump accordingly, switch between
measured and continuous dispensing modes, and immediately stop water flow once the container was removed.
The LCD display output was also observed during each test to confirm correct status updates.

Table 4. System Testing and Validation Results

Trial | Input Condition | Observed Output Expected Pass /| Remarks / Behavior

No. Output Fail Explanation

1 No object | Pump OFF; LCD shows | No dispensing | Pass Correct idle operation
detected “No Object”
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2 Glass detected | Pump activates; LCD | Start Pass Accurate object
within range shows “Object Detected” | dispensing detection

3 Glass detected | 100 mL dispensed Measured Pass Correct initial volume
(initial phase) dispensing

4 Glass remains | Continuous water flow Continuous Pass Smooth mode
detected mode transition

5 Glass removed Pump stops immediately Flow stops Pass Prevents water

wastage

Observations and System Performance Analysis

Based on the conducted testing, the Touchless Water Dispensing System demonstrated stable and reliable
performance. The ultrasonic sensor consistently detected the presence and absence of a drinking container within
the defined range, allowing the system to respond accurately during operation. The Arduino Uno processed
sensor inputs efficiently and executed control commands without noticeable delay.

The dispensing mechanism functioned as intended, delivering an initial measured volume of approximately 100
milliliters before transitioning to continuous water flow when the container remained detected. The automatic
shut-off feature activated immediately once the container was removed, effectively preventing water wastage
and overflow. The LCD display provided accurate and timely feedback, enhancing system transparency and ease
of'use. Overall, the system met its functional objectives in terms of hygiene, efficiency, and user convenience.

Problems Encountered and Solutions Applied

During system development and testing, minor challenges were encountered. One issue involved inconsistent
distance readings from the ultrasonic sensor due to improper positioning and environmental interference. This
was resolved through sensor recalibration and optimal mounting alignment to ensure stable detection.

Another challenge was achieving accurate measurement of the initial 100-milliliter water dispensing due to
variations in the pump’s flow rate. This issue was addressed by conducting repeated flow-rate testing and
adjusting the timing parameters within the program code. Additionally, intermittent LCD display issues were
observed during early testing, which were resolved by correcting wiring connections and ensuring proper use of
the I°C communication libraries. Through these adjustments, the system achieved consistent operation and
reliable performance, validating the effectiveness of the applied solutions.

Table 5. Quantitative Performance Indicators of the Touchless Water Dispensing System

Performance Description Measured Value | Remarks

Metric (Average of 5 Trials)

Response  Time | Time from glass detection to | 320 ms Fast response suitable for
(ms) pump activation real-time dispensing
Dispensing Accuracy of the initial 100 mL | 95% Based on time-calibrated
Accuracy (%) dispensing pump operation

Dispensing Error | Difference between target (100 | £5 mL Minor variation due to pump
(mL) mL) and actual volume flow fluctuation
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Detection Successful detections over total | 100% (5/5 trials) Ultrasonic sensor

Reliability (%) trials consistently detected
container

Shut-off Delay | Time from glass removal to | 180 ms Immediate shut-off prevents

(ms) pump deactivation water wastage

Table 4 summarizes the quantitative performance indicators of the Touchless Water Dispensing System based
on five experimental trials. The system demonstrated a fast average response time of 320 ms from object
detection to pump activation, indicating efficient real-time operation. The initial 100 mL dispensing achieved an
average accuracy of 95%, with a small dispensing error of £5 mL caused by variations in pump flow rate.
Detection reliability reached 100% across all trials, confirming the stability of the ultrasonic sensor in identifying
the presence and absence of a drinking container. The measured shut-off delay of 180 ms further highlights the
system’s capability to immediately stop water flow, effectively minimizing water wastage.

DISCUSSION

The results of this study demonstrate that the Touchless Water Dispensing System effectively achieves its
intended objectives of promoting hygiene, improving user convenience, and reducing water wastage through
sensor-based automation. The integration of an ultrasonic sensor with an Arduino Uno microcontroller enabled
accurate and responsive detection of a drinking container, allowing the system to operate without the need for
physical contact.

The implementation of a dual dispensing mode—initial measured dispensing followed by continuous flow—
proved to be practical and efficient. The consistent release of approximately 100 milliliters of water during the
initial phase indicates that the system’s control logic and pump calibration were successfully implemented. The
immediate transition to continuous flow when the container remained detected, and the prompt shut-off upon
removal, highlight the effectiveness of the closed-loop control mechanism in preventing unnecessary water loss.

Furthermore, the LCD display played a significant role in enhancing user interaction by providing clear and real-
time system feedback. This feature improved transparency and usability, particularly in public or shared
environments where users benefit from visual confirmation of system status. The reliable performance observed
during multiple trials suggests that the system is suitable for prototype-level deployment and further
development.

Overall, the findings confirm that ultrasonic sensing combined with microcontroller-based control is a viable
approach for developing touchless water dispensing systems. The study contributes to existing research by
presenting a low-cost, efficient, and hygienic solution that can be adapted for household and public use. Future
improvements may include more precise flow measurement, integration of additional sensors, or enhanced
power management to further optimize system performance. However, despite the inclusion of quantitative
performance indicators, the system does not employ a dedicated flow sensor; therefore, the initial 100 mL
dispensing relies on time-based pump calibration, which may introduce minor volume variations. Future work
may integrate a flow sensor, additional sensing mechanisms, or improved calibration techniques to further
enhance dispensing accuracy, system reliability, and overall performance.

CONCLUSION

The development of the Touchless Water Dispensing System was carried out with a focus on enhancing hygiene,
minimizing water waste, and improving user interaction by eliminating the need for direct contact. Utilizing
ultrasonic sensing technology in combination with a microcontroller-based control system, the project
successfully met its primary design and functionality goals.

The system integrates components such as an Arduino Uno, ultrasonic sensor, L298N motor driver, a 5V water
pump, and an LCD module. This configuration enabled consistent detection and water dispensing performance.
The system was designed to identify the presence of a container, triggering the pump to release an initial dose
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of 100 milliliters of water. If the container remained within range, the system seamLessly transitioned into
continuous flow mode until the object was removed.

To avoid wastage, the pump deactivates automatically once the container is no longer detected. This responsive
mechanism ensures efficient water use and reduces the risk of spillage. The inclusion of an LCD screen provided
real-time system status updates, improving user awareness and maintaining a fully contactless interface.

During testing, the prototype operated reliably, aligning with the predefined functional criteria. User interaction
was intuitive, and the automation responded quickly to changes in sensor input.

In summary, this project illustrates how sensor-driven automation can be effectively applied to modernize water
dispensing solutions. With minor refinements, this system could be tailored for everyday use in domestic and
public environments where hygiene and water conservation are priorities.
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