Dr.A.Jameer Basha et.al Journal of Science Technology and Research (JSTAR)

Enhancing loT Security Automation for
Traceability and Transparency in Dairy Products
Supply Chain Using Proof of Work Consensus

Protocol from Regional Milk Societies
IDr.A.Jameer Basha, > Margreat Pavithra P, 3Nithya Dharshini, *Nithya Shree

Professor and Head, Department of Computer Science and Engineering,
Hindusthan Institute of Technology, Coimbatore
234 UG Students, Department of Computer Science and Engineering,
Hindusthan Institute of Technology, Coimbatore

liameer@hit.edu.in, 2720821103065 @hit.edu.in, 3720821103077 @hit.edu.in,
4720821103078 @hit.edu.in

ABSTRACT: The food business has typically trailed behind other industries in embracing new technology,
and plant automation is no exception. However, fast improvements in computer technology, as well as
increased customer and regulatory agency demands for enhanced food quality and safety, have
prompted the food sector to contemplate automation of most industrial operations. Though the food
business presents numerous specific hurdles to complete automation, the industry has been successful
in implementing several automatic operations Electronic sensors, Arduino, computer vision, expert
systems, computer integrated manufacturing, flexible manufacturing systems, systems engineering, and
other new technological tools have made it possible to integrate many batch operations into an overall
manufacturing system design, allowing for on-line and continuous control capability. In this study, we
conducted a literature survey and analysed data from automation in food processing for a variety of
applications utilizing Arduino, electronic sensors, and other modules. Then we discovered an Arduino
based system that works as a Fruit Sorter machine, an Automatic Bottle Filling Machine, a Bean Cooker,
a Food Waste Management System, and A Food Cooking Machine, sorting and grading agricultural
products, controlling and monitoring atmospheric conditions or the quality of fruits and vegetables
during storage, and so on. This work has improved quality control throughout the manufacturing
process. Keep your employees safe, and boost your end- to-end traceability to unrivalled heights.
Increase productivity and output rates, safeguard your brand from potentially negative product recalls,
increase adaptability and flexibility, and improve supply and demand management to reduce waste
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INTRODUCTION:

Looking at history of food, the world we know today has progressed through hunter-gatherer,
agricultural, and industrial stages to become a supplier of goods and services. It is somehow astonishing
how far the food manufactures and supply chains have come throughout the years. The discipline
devoted to the subject of food is food science and it consists of analytical chemistry, biotechnology,
engineering, nutrition, quality control, and food safety management. The food safety system includes
food production, processing, packing, distribution/transportation, storage and preparation. Every stage
of the food chain should be carried out and monitored scrupulously to enhance food safety. Therefore,
Food Safety Management System (FSMS) can be defined as a network of interrelated elements
(programs, plans, policies, procedures, practices, processes, goals, objectives, methods, controls, roles,
responsibilities, relationships, documents, records, and resources) that combine to avoid potentially
dangerous health hazards

Every industry has its own list of unique logistics challenges and issues can arrive from a multitude of
sources product type, mode, receiver, market conditions, etc. Working exclusively within the food,
beverage, and consumer product sectors, the transportation professionals at Zip line Logistics know the
ins-and-outs of these unique challenges. But what are some common food transportation issues most
face. Here are we saw the food transportation issues and try to help by using our project.

Our project aims to solve the problem in transportation of food and beverages due to environmental
changes in location while transporting the raw material. Many consumer goods are subject to
perishability or freeze ability and require temperature controlled transportation. Demand for this
equipment has increased dramatically with the consumer preference for fresh and less processed
products while the supply has seen little improvement due to the higher cost of ownership and a more
challenging regulatory environment. This means significantly tighter capacity and often higher prices
when compared to traditional truckload or dry van.
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LITERATURE SURVEY

Research on smart temperature control systems in poultry farming has gained significant

attention due to the impact of climate conditions on poultry health and productivity. Poultry
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birds are highly sensitive to temperature fluctuations, and excessive heat stress can lead to
decreased growth rates, reduced egg production, and increased mortality rates. Several studies
highlight that maintaining an optimal thermal environment in poultry farms enhances
productivity and welfare while reducing economic losses. One of the earliest approaches to
temperature control in poultry farms involved manual monitoring and intervention.
Farmworkers would use rudimentary tools such as fans, wet curtains, and manual water spraying
to control the temperature. However, these methods are labor-intensive, inefficient, and often
fail to provide consistent cooling. With advancements in technology; automated climate control
systems have been developed. Traditional automated systems rely on thermostats to regulate
heating and cooling. However, these systems often lack real-time adaptability and require
constant human monitoring. More recent studies have explored the integration of Internet of
Things (loT) and Atrtificial Intelligence (Al) in poultry farming to develop smart, autonomous
temperature control systems.

PROPOSED SYSTEM
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WORKING PRINCIPAL

Our system uses IR sensor, temperature as well as humidity sensing of trucks trailer to keep track of
vegetables and fruits in their appropriate quality. The sensors are connected to a microcontroller to
track the status which is in turn interfaced to an LCD display as well as it share the data through 10T with
the help of internet in order to transmit alerts. And also If system detects any abrupt changes in trucks
humidity or external temperature, the system automatically alerts the user about the trailers’ and also it
will turn on the ESP 32 cam for monitoring LIVE video streaming status over 10T and also shows details
of humidity and temperature level of environment inside the truck live over the internet. Thus IOT based
food quality tracking system effectively uses internet to monitor the environment and start the heater
or fogger to increase or decrease the temperature or humidity inside the trucks, to maintain the quality

of food to be transport.

HARDWARE DESCRIPTION

POWER SUPPLY

The ac voltage, typically 220V rms, is connected to a transformer, which steps that ac voltage down to
the level of the desired dc output. A diode rectifier then provides a full-wave rectified voltage that is
initially filtered by a simple capacitor filter to produce a dc voltage. This resulting dc voltage usually has

some ripple or ac voltage variation.

A regulator circuit removes the ripples and also remains the same dc value even if the input dc voltage
varies, or the load connected to the output dc voltage changes. This voltage regulation is usually

obtained using one of the popular voltage regulator IC units.
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Fig. Block Diagram of Power supply
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Working principle

Transformer

The potential transformer will step down the power supply voltage (0-230V) to (0-6V) level.
Then the secondary of the potential transformer will be connected to the precision rectifier,
which is constructed with the help of op—amp. The advantages of using precision rectifier are it

will give peak voltage output as DC, rest of the circuits will give only RMS output.

Bridge rectifier

When four diodes are connected as shown in figure, the circuit is called as bridge rectifier. The
input to the circuit is applied to the diagonally opposite corners of the network, and the output
is taken from the remaining two corners. Let us assume that the transformer is working
properly and there is a positive potential, at point A and a negative potential at point B. the
positive potential at point A will forward bias D3 and reverse bias D4. The negative potential at
point B will forward bias D1 and reverse D2. At this time D3 and D1 are forward biased and will
allow current flow to pass through them; D4 and D2 are reverse biased and will block current
flow. The path for current flow is from point B through D1, up through RL, through D3, through
the secondary of the transformer back to point B. this path is indicated by the solid arrows.

Waveforms (1) and (2) can be observed across D1 and D3.

One-half cycle later the polarity across the secondary of the transformer reverse, forward
biasing D2 and D4 and reverse biasing D1 and D3. Current flow will now be from point A
through D4, up through RL, through D2, through the secondary of T1, and back to point A. This
path is indicated by the broken arrows. Waveforms (3) and (4) can be observed across D2 and
D4. The current flow through RL is always in the same direction. In flowing through RL this
current develops a voltage corresponding to that shown waveform (5). Since current flows
through the load (RL) during both half cycles of the applied voltage, this bridge rectifier is a full-

wave rectifier.
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One advantage of a bridge rectifier over a conventional full-wave rectifier is that with a given
transformer the bridge rectifier produces a voltage output that is nearly twice that of the

conventional full-wave circuit.

This may be shown by assigning values to some of the components shown in views A and B.
assume that the same transformer is used in both circuits. The peak voltage developed
between points X and y is 1000 volts in both circuits. In the conventional full-wave circuit
shown—in view A, the peak voltage from the center tap to either X or Y is 500 volts. Since only
one diode can conduct at any instant, the maximum voltage that can be rectified at any instant

is 500 volts.

The maximum voltage that appears across the load resistor is nearly-but never exceeds-500
vOlts, as result of the small voltage drop across the diode. In the bridge rectifier shown in view
B, the maximum voltage that can be rectified is the full secondary voltage, which is 1000 volts.
Therefore, the peak output voltage across the load resistor is nearly 1000 volts. With both
circuits using the same transformer, the bridge rectifier circuit produces a higher output voltage

than the conventional full-wave rectifier circuit.

IC voltage regulators

Voltage regulators comprise a class of widely used ICs. Regulator IC units contain the circuitry
for reference source, comparator amplifier, control device, and overload protection all in a
single IC. IC units provide regulation of either a fixed positive voltage, a fixed negative voltage,
or an adjustably set voltage. The regulators can be selected for operation with load currents
from hundreds of milli amperes to tens of amperes, corresponding to power ratings from milli

watts to tens of watts.
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Fig.Circuit Diagram of Power Supply

A fixed three-terminal voltage regulator has an unregulated dc input voltage, Vi, applied to one
input terminal, a regulated dc output voltage, Vo, from a second terminal, with the third
terminal connected to ground. The series 78 regulators provide fixed positive regulated
voltages from 5 to 24 volts. Similarly, the series 79 regulators provide fixed negative regulated

voltages from 5 to 24 volts.

For ICs, microcontroller, LCD --------- 12 volts
For alarm circuit, op-amp, relay circuits ---------- 5 volts
IR Sensor:

An infrared sensor is an electronic device that emits in order to sense some aspects of the
surroundings. An IR sensor can measure the heat of an object as well as detects the motion.
These types of sensors measures only infrared radiation, rather than emitting it that is called as
a passive IR sensor. Usually in the infrared spectrum, all the objects radiate some form of

thermal radiations. These types of radiations are invisible to our eyes that can be detected by

Volume No.6, Issue No.1 (2025) 7


https://www.elprocus.com/ir-remote-control-basics-operation-application/
https://www.elprocus.com/passive-infrared-pir-sensor-with-applications/

Dr.A.Jameer Basha et.al Journal of Science Technology and Research (JSTAR)

an infrared sensor. The emitter is simply an IR LED (Light Emitting Diode) and the detector is
simply an IR photodiode which is sensitive to IR light of the same wavelength as that emitted by
the IR LED. When IR light falls on the photodiode, the resistances and these output voltages,

change in proportion to the magnitude of the IR light received.

IR SENSOR

IR Sensor Circuit Diagram and Working Principle

An infrared sensor circuit is one of the basic and popular sensor module in an electronic device.
This sensor is analogous to human’s visionary senses, which can be used to detect obstacles
and it is one of the common applications in real time. This circuit comprises of the following
components

LM358 IC 2 IR transmitter and receiver pair

Resistors of the range of kilo ohms.

Variable resistors. LED

R1__ R2
100Q= 10KO<=C
IR < 3
i -
Transmitter Z S ZS =, LM
> R 9 VR1
Receiver| 10KQ

Ground

= | LRV E-T

IR Sensor Circuit
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In this project, the transmitter section includes an IR sensor, which transmits continuous IR rays
to be received by an IR receiver module. An IR output terminal of the receiver varies depending
upon its receiving of IR rays. Since this variation cannot be analyzed as such, therefore this
output can be fed to a comparator circuit. Here an operational amplifier (op-amp) of LM 339 is
used as comparator circuit. When the IR receiver does not receive a signal, the potential at the
inverting input goes higher than that non-inverting input of the comparator IC (LM339). Thus
the output of the comparator goes low, but the LED does not glow. When the IR receiver
module receives signal to the potential at the inverting input goes low. Thus the output of the
comparator (LM 339) goes high and the LED starts glowing. Resistor R1 (100 ), R2 (10k ) and R3
(330) are used to ensure that minimum 10 mA current passes through the IR LED Devices like
Photodiode and normal LEDs respectively. Resistor VR2 (preset=5k ) is used to adjust the output
terminals. Resistor VR1 (preset=10k) is used to set the sensitivity of the circuit Diagram.

TEMPERATURE SENSOR (DHT11)

The DHT11 humidity and temperature sensor makes it really easy to add humidity and
temperature data to your DIY electronics projects. It's perfect for remote weather stations,
home environmental control systems, and farm or garden monitoring systems.

I'll first go into a little background about humidity, then I'll explain how the DHT11 measures
humidity. After that, I'll show you how to connect the DHT11 to an Arduino and give you some
example code so you can use the DHT11 in your own projects.

The DHT11 measures relative humidity. Relative humidity is the amount of water vapor in air
vs. the saturation point of water vapor in air. At the saturation point, water vapor starts to
condense and accumulate on surfaces forming dew. The saturation point changes with air
temperature. Cold air can hold less water vapor before it becomes saturated, and hot air can
hold more water vapor before it becomes saturated. Relative humidity is expressed as a
percentage. At 100% RH, condensation occurs, and at 0% RH, the air is completely dry. The
DHT11 detects water vapor by measuring the electrical resistance between two electrodes. The
humidity sensing component is a moisture holding substrate with electrodes applied to the
surface. When water vapor is absorbed by the substrate, ions are released by the substrate
which increases the conductivity between the electrodes. The change in resistance between the
two electrodes is proportional to the relative humidity. Higher relative humidity decreases the

resistance between the electrodes, while lower relative humidity increases the resistance
Volume No.6, Issue No.1 (2025) 9


https://www.elprocus.com/op-amp-ics-pin-configuration-features-working/

Dr.A.Jameer Basha et.al Journal of Science Technology and Research (JSTAR)

between the electrodes. The DHT11 measures temperature with a surface mounted NTC

temperature sensor (thermistor) built into the unit.

Front view with Rear view with
cover removed cover removed

An IC mounted on the back of the unit converts the resistance measurement to relative
humidity. It also stores the calibration coefficients, and controls the data signal transmission
between the DHT11 and the Arduino: The DHT11 uses just one signal wire to transmit data to
the Arduino. Power comes from separate 5V and ground wires. A 10K Ohm pull-up resistor is
needed between the signal line and 5V line to make sure the signal level stays high by default
(see the datasheet for more info). There are two different versions of the DHT11 you might
come across. One type has four pins, and the other type has three pins and is mounted to a
small PCB. The PCB mounted version is nice because it includes a surface mounted 10K Ohm
pull up resistor for the signal line. Here are the pin outs for both versions:
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10k Ohm Pull Up Resistor
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ARDUINO UNO CONTROLLER

The Arduino Uno is a microcontroller board based on the ATmega328. It has 14 digital
input/output pins (of which six can be used as PWM outputs), six analog inputs, a 16 MHz
crystal oscillator, a USB connection, a power jack, an ICSP header, and a reset button. It
contains everything needed to support the microcontroller; simply connect it to a computer
with a USB cable or power it with an AC-to-DC adapter or battery to get started. The Arduino
Uno differs from all preceding boards because it does not use the FTDI USB-to-serial driver chip.
Instead, it features the ATmega8U2 programmed as a USB-to-serial converter. Revision 2 of the
Arduino Uno board has a resistor pulling the 8U2 HWB line to ground, making it easier to put
into DFU mode."Uno" means one in Italian and was chosen to mark the release of Arduino
Software (IDE) 1.0. The Uno board and version 1.0 of Arduino Software (IDE) were the reference
versions of Arduino, now evolved to newer releases. The Uno board is the first in a series of
USB Arduino boards, and the reference model for the Arduino platform; for an extensive list of
current, past or outdated boards see the Arduino index of boards. This is the Arduino Uno R3. In
addition to all the features of the previous board, the Uno now uses an ATmegal6U2 instead of
the 8U2 found on the Uno (or the FTDI found on previous generations). This allows for faster
transfer rates and more memory. No drivers needed for Linux or Mac (inf file for Windows is
needed and included in the Arduino IDE), and the ability to have the Uno show up as a
keyboard, mouse, joystick, etc. The Uno R3 also adds SDA and SCL pins next to the AREF. In
addition, there are two new pins placed near the RESET pin. One is the IOREF that allow the
shields to adapt to the voltage provided from the board. The other is a not connected and is
reserved for future purposes. The Uno R3 works with all existing shields but can adapt to new
shields which use these additional pins. The Arduino Uno is a microcontroller board based on
the ATmega328. Arduino is an open-source, prototyping platform and its simplicity makes it
ideal for hobbyists to use as well as professionals. The Arduino Uno has 14 digital input/output
pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz crystal oscillator, a
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USB connection, a power jack, an ICSP header, and a reset button. It contains everything
needed to support the microcontroller; simply connect it to a computer with a USB cable or
power it with a AC-to-DC adapter or battery to get started.
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The Arduino Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial
driver chip. Instead, it features the Atmega8U2 microcontroller chip programmed as a USB-to-
serial converter. "Uno" means one in Italian and is named to mark the upcoming release of
Arduino 1.0. The Arduino Uno and version 1.0 will be the reference versions of Arduno, moving
forward. The Uno is the latest in a series of USB Arduino boards, and the reference model for

the Arduino platform.

BUZZER MODULE
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A buzzer or beeper is an audio signalling device, which may be mechanical, electromechanical,
or piezoelectric. Typical uses of buzzers and beepers include alarm devices, timers and
confirmation of user input such as a mouse click or keystroke. Buzzer is an integrated structure
of electronic transducers, DC power supply, widely used in computers, printers, copiers, alarms,
electronic toys, automotive electronic equipment, telephones, timers and other electronic
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products for sound devices. Active buzzer 5V Rated power can be directly connected to a
continuous sound, this section dedicated sensor expansion module and the board in
combination, can complete a simple circuit design, to "plug and play."

SCHEMATIC DIAGRAM:
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ESP32 Pins Types Descriptions

Step 1 - Describe the Power Pins of ESP32.
Step 2 - Describe the GPIO Pins of ESP32.
Step 3 - Describe the Analog Pins of ESP32.
Step 4 - Describe the 12C Pins of ESP32.
Step 5 - Describe the DAC Pins of ESP32.
Step 6 — Describe the Touch Pins of ESP32.
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Step 7 - Describe the Transmitter and Receiver Pins of ESP32.
Pin Layout of ESP32

This is how an ESP32 wroom 30 pin microcontroller looks like. ESP32 Wroom 30 pin
microcontroller has 30 pins with 15 pins on one side and 15 pins on the other side.

The Power Pins of ESP32

ESP32 has 2 GND output pins. It has two pins for positive voltages, Vin and 3V3. Vin can be
connected to an external voltage source of 5V to 14V. 3V3 is the pin that can output 3.3 volts
and powers the ESP32.

CONCLUSION

The proposed food monitoring system using loT has a wide range of applications in food
processing industry. This addresses the critical issues like food waste, food contamination etc.
The threshold value of the device is maintained according to the food sample as each food has
its own different threshold value. The array of gas sensors helps in reducing the chances of
inaccurate readings. The device can be customized and can be used for different other
applications. This project uses many low-cost sensors which will reduce the cost and improves
the efficiency.
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