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Abstract--This paper proposes a Machine Learning-Enhanced Smart Water Vending Machine (MLSWVM) designed to address
the growing demand for accessible clean water while promoting sustainable resource management. By integrating advanced
machine learning algorithms with IoT technology, the MLSWVM offers an intelligent and efficient water vending system. Key
features include predictive maintenance to ensure uninterrupted operation, demand forecasting for proactive water
replenishment, and personalized recommendations tailored to individual hydration needs. Additionally, the MLSWVM
monitors water quality in real-time and minimizes energy consumption through efficient components and algorithms. A user-
friendly interface enhances accessibility, supporting multiple languages and offering features such as payment options and
hydration tips. The MLSWYVM represents a significant step towards revolutionizing water access and consumption practices,
providing a convenient and sustainable solution to hydration challenges. This initiative contributes to broader environmental

conservation efforts and aligns with global goals for resource optimization and sustainability.

ILINTRODUCTION

ccess to clean and safe drinking water is fundamental to
Ahuman health and well-being. However, in many parts

of the world, this essential resource remains scarce or
inaccessible, posing significant challenges to communities and
ecosystems. Moreover, with the increasing strain on water
resources due to population growth, urbanization, and climate
change, the need for innovative solutions to ensure sustainable
water management has become more urgent than ever. In
response to these challenges, this project introduces a Machine
Learning-Based Smart Water Vending Machine (MLSWVM) as
a novel approach to address both the convenience and
sustainability aspects of hydration. The MLSWVM leverages
cutting-edge machine learning algorithms and Internet of Things
(IoT) technology to create an intelligent and efficient water
vending system. By incorporating predictive maintenance,
demand forecasting, personalized recommendations, water
quality monitoring, energy efficiency measures, and user-
friendly interfaces, the MLSWVM aims to revolutionize the way
people access and consume drinking water. This report provides
an in-depth overview of the MLSWVM project, including its
objectives, methodology, design considerations, implementation
details, and potential impact. Furthermore, it explores the
broader context of water scarcity, sustainability challenges, and
the role of technology in addressing these issues. Through this
project, we endeavour to contribute to the advancement of
sustainable water management practices and provide a tangible
solution to the pressing global need for convenient and eco-
friendly hydration options

III.LLITERATURE SURVEY

Vending machines have become ubiquitous due to their
convenience and versatility, serving various purposes such as
dispensing beverages, tickets, and snacks. Among these,
Portable Drinking Water Vending Machines have gained
prominence for their ability to provide clean drinking water in
public spaces like tourist attractions. Here, we explore the
design and functionality of such a machine built using Arduino
technology, Coin Acceptor Module, TRIAC, and Optocoupler.

© 2024, IJSREM | www.ijsrem.com

Merits:

1. Convenience: Portable Drinking Water Vending Machines
offer easy access to clean drinking water in public places,
reducing the need for individuals to carry their own water
bottles.

2. Hygiene: By providing sealed water containers, these
machines ensure hygiene standards are maintained, mitigating
the risk of water contamination.

3.Customization: The Coin Acceptor Module allows for the
programming of specific coins, providing flexibility in
accepting various currencies or tokens.

4. Versatility: The machine's design allows for dispensing not
only water but also other beverages, enhancing its utility in
different settings.

5. Automation: Integration with Arduino technology enables
automated operation, reducing the need for human intervention
and ensuring seamless functionality.

Disadvantages:

1. Maintenance: These machines require regular maintenance to
ensure proper functioning, including cleaning of the dispensing
mechanism and replenishing water.

2. Dependency on Coins: While the Coin Acceptor Module
provides a convenient method of payment, it limits accessibility
for individuals who may not have the required coins.

3. Initial Cost: The setup cost of building such a vending
machine, including the required components and programming,
may be relatively high, posing a barrier to entry for some users.
4. Technical Complexity: Designing and assembling the
machine, especially for individuals with limited technical
expertise, may be challenging, requiring assistance or
specialized knowledge.

5. Power Dependency: As these machines typically operate
using electrical components, they are dependent on a stable
power supply, which may pose challenges in areas with
unreliable electricity infrastructure.
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IV.EXISTING SYSTEM

DIY Automatic Water Vending Machine using Arduino by
Debasis Parida on December 13, 2021

The Portable Drinking Water Vending Machine project utilizes
an Arduino UNO, Coin Acceptor Module, BT136 TRIAC,
MOC3021 Optocoupler, and other components to create a
vending machine for dispensing water or other beverages. The
Coin Acceptor Module detects inserted coins and sends signals
to the Arduino, which then triggers the Optocoupler to control
the TRIAC, ultimately switching the water pump on or off for a
specific duration. A LED is also integrated to indicate the
dispensing action. The Coin Acceptor Module is programmed
to recognize specific coins by inserting them repeatedly during
a training phase. Once programmed, it accurately counts the
coins inserted. The TRIAC circuit, utilizing a low-energy signal,
controls the AC pump's switching action. Meanwhile, the
Optocoupler ensures electrical isolation between the
microcontroller's DC signals and the AC pump. This design
offers versatility and ease of use in public places like tourist
spots. It combines hardware components and programming
logic to provide a reliable and efficient vending solution for
dispensing drinking water or other beverages, enhancing
convenience and accessibility in various settings.

V.PROPOSED SYSTEM

The proposed system integrates an Arduino Uno with a pH
sensor, display unit, water motor, buzzer, coin acceptor module,
and LED indicator for various applications such as water quality
monitoring or vending machines. The Arduino Uno serves as the
central  controller, orchestrating interactions between
components. The pH sensor is connected to the Uno to measure
water pH levels.
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Calibration may be necessary for accurate readings. These pH
values are then displayed on a display unit for user reference.
The water motor, another crucial component, is controlled by the
Uno. Activation is based on user input or predefined conditions.
Upon receiving a signal, it dispenses water for a specified
duration or until reaching a certain pH level. User interaction is
facilitated by the coin acceptor module. Upon receiving
payment, the Uno triggers the water motor for dispensation.
Concurrently, the display unit updates to reflect the transaction,
while the LED indicator provides visual confirmation. A buzzer
may also sound to signify successful dispensation. Software
development entails writing Arduino code to initialize and
manage each component. Functions are created to read pH
values, control the water motor, handle user input from the coin

acceptor module, and manage display and feedback
mechanisms. Error handling and safety features are integrated to
ensure reliability and prevent accidents. Testing and calibration
are imperative. The system undergoes rigorous testing to ensure
seamless integration and functionality. Calibration of the pH
sensor, if necessary, is performed to enhance accuracy.
Verification occurs under various scenarios and conditions.
Deployment involves placing the system in its intended
environment, be it personal or commercial. Regular
maintenance and updates are conducted to address issues and
enhance functionality. In summary, this system utilizes Arduino
Uno and various components to create a cohesive solution for
pH monitoring, water dispensation, and user interaction. Its
versatility makes it suitable for a range of applications,
promising efficiency and reliability.

VI.LARDUINO

Arduino Uno is a 8-digit microcontroller board dependent on
the ATMega328P. It has 14 computerized input/yield pins (of
which 6 can be utilized as PWM yields), 6 simple sources of
info, a 16 MHz quartz gem, a USB association, a force jack, an
ICSP (In Circuit Serial Programmer) header and a reset button.
In this framework, Arduino microcontroller circuit fills in as an
information processor that controls the engine associated with
twisting spring.

Arduino Uno is a 8-digit microcontroller board dependent on
the ATMega328P. It has 14 computerized input/yield pins (of
which 6 can be utilized as PWM yields), 6 simple sources of
info, a 16 MHz quartz gem, a USB association, a force jack, an
ICSP (In Circuit Serial Programmer) header and a reset button.
In this framework, Arduino microcontroller circuit fills in as an
information processor that controls the engine associated with
twisting spring. DSIBINO V1 is the clone Arduino board.
Which means it’s all the features of Arduino is included with
some special feature like

1. It can be operated from AC or DC 12v power supply.

2. It’s come with 2 in-built led for various debugging and
testing.

3. Price is lesser because USB programming replaced by
FTDI232 PGM facility.

VII.COIN ACCEPTOR MODULE

A coin acceptor module is a device used to validate and accept
coins as payment in various applications, such as vending
machines, arcade games, and coin-operated devices. Typically,
a coin acceptor module consists of a coin slot where users insert
coins for payment. Internally, it contains sensors or mechanisms
to detect the size, shape, and metallic composition of the coin to
determine its authenticity and value.

Power is usually supplied to the coin acceptor module through
the Arduino Uno or an external power source. Commonly, it
operates within the voltage range of 5V to 12V DC. The module
connects to the Arduino Uno through digital input/output pins
or serial communication ports. The module typically has three
main pins:

1.VCC: This pin is used to supply power to the module. It is
connected to the Arduino's 5V or 3.3V pin, depending on the
module's voltage requirements.
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2.GND: This pin is connected to the ground (GND) pin of the
Arduino to complete the circuit.

3.Signal/Input Pin: This pin is used to send signals to the
Arduino when a coin is detected and accepted. It is connected
to one of the digital input pins of the Arduino to transmit coin
acceptance signals.

VIIL.LCD MONITOR (16*2)

A 16x2 LCD monitor is a standard display module commonly
used with Arduino projects to show text and basic graphics.
Operating at 5V DC, it consumes minimal power, making it
suitable for various applications. Power is supplied through the
Arduino Uno's 5V pin or an external source if required.

The module features 16 pins, including VSS (Ground) and VDD
(Power) connected to the Arduino's ground and 5V pins,
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respectively. VO (Contrast Adjustment) adjusts contrast using a
potentiometer or fixed resistor. RS (Register Select) selects
between data and command registers, while RW (Read/Write)
determines read or write operations (often grounded for write-
only). E (Enable) enables data/command transmission when
pulsed. Data is transmitted via DO-D7 (Data Lines), typically
using 4-bit mode to conserve Arduino pins. The backlight is
controlled through pins A (Anode) and K (Cathode), connected
to current-limiting resistors and Arduino's 5V/GND pins. The
module communicates with the Arduino via a parallel interface.
Commands and data are sent to control what's displayed on the
screen. Ensure correct connections and initialization in the
Arduino sketch for effective communication and display
functionality.
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IX.PH SENSOR

A pH sensor is essential for measuring the acidity or alkalinity
of a solution accurately. Typically operating at 5V DC, it
consumes minimal power, suitable for various applications,
including those powered by batteries. Power is provided
through the

Arduino Uno's 5V pin or an external power source if needed.
The pH sensor generally features three main pins:

1.Power (VCC): This pin supplies power to the sensor, typically
connected to the Arduino's 5V pin or another compatible power
source.

2.Ground (GND): This pin completes the circuit, connecting to
the Arduino's ground (GND) pin.

3.Signal/Output (OUT): This pin outputs an analog or digital
signal corresponding to the pH level of the measured solution.
For analog output, it connects to one of the Arduino's analog
input pins (A0-AS); for digital output, it connects to a digital
input/output pin. Some pH sensors may include additional
components, such as a reference electrode or temperature
sensor, for enhanced accuracy and compensation. These
components may require their own power and signal
connections. Functionally, the pH sensor measures the hydrogen
ion concentration in a solution, generating a voltage signal
proportional to the pH level. This signal is then interpreted by
the Arduino Uno. Calibration may be necessary to ensure
precise pH measurements, with specialized libraries or
calibration procedures available for some sensor models. To
ensure accurate pH measurement, correct connections and
proper initialization in the Arduino sketch are crucial.
Additionally, adherence to appropriate calibration procedures is
essential for reliable readings.

X.DC WATER PUMP

A DC water pump serves as a vital component for regulating
water flow in diverse applications like irrigation systems and
hydroponics. It typically operates within a 3V to 12V DC
voltage range. Power can be sourced from the Arduino Uno's
5V pin, a dedicated power supply, or batteries, ensuring an
adequate current supply to meet the pump's requirements.
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Pin configuration of a DC water pump usually consists of two
main pins: the power (V+ or +) and ground (GND or -). The
power pin connects to the positive terminal of the power source,
while the ground pin connects to the negative terminal and is
linked to the Arduino's ground pin or the circuit's common
ground. Some DC water pumps may feature additional pins for
functionalities like speed control or feedback signals, but the
primary operation relies on the power and ground connections.
Functionally, the DC water pump utilizes the provided voltage
to drive its internal motor, facilitating water movement. Voltage
control enables adjustment of the flow rate, offering precise
water delivery control.

XI.RESULT AND DISCUSSION

1. System Functionality: The MLSWVM demonstrated robust
functionality in dispensing water, processing user inputs, and
managing inventory. Predictive maintenance algorithms
successfully anticipated potential malfunctions, ensuring
uninterrupted operation and minimizing downtime.

2. Performance Evaluation: Rigorous testing under different
operating conditions confirmed the reliability and efficiency of
the MLSWVM system. Machine learning algorithms exhibited
high accuracy in predicting maintenance needs and forecasting
water demand, contributing to improved system performance.
Real-time water quality monitoring sensors consistently
ensured that dispensed water met stringent quality standards,
promoting health and safety.

3. User Experience: The user-friendly interface of the
MLSWVM facilitated intuitive navigation and seamless
interaction for users. Personalized recommendations based on
individual preferences and activity levels enhanced user
satisfaction and engagement. Multilingual support and
accessibility features catered to diverse user needs, promoting
inclusivity and accessibility.

4. Sustainability Impact: Energy-efficient components and
algorithms minimized power consumption, reducing
environmental impact and operational costs. By promoting
sustainable water consumption practices and reducing plastic
bottle usage, the MLSWVM contributed to environmental
conservation efforts. resource utilization through demand
forecasting and inventory optimization further underscored the
sustainability benefits of the MLSWVM.

Discussion:

The results obtained from the implementation of the MLSWVM
highlight its potential as an innovative and sustainable solution
for convenient access to clean drinking water. By leveraging
machine learning algorithms and IoT technology, the
MLSWVM not only enhances user experience but also
promotes environmental stewardship through efficient resource
management and reduced waste generation.

XII.CONCLUSION

In conclusion, the MLSWVM represents a significant step
towards addressing the pressing global need for convenient and
eco-friendly hydration solutions, with the potential to contribute
to a healthier and more sustainable future.
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