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Abstract— Ration card plays a vital role for the household details such as to get gas connection, family member
details, it acts as address proof etc. In this paper, we have proposed a smart ration card system using Radio
Frequency Identification (RFID) Technique and IoT to prevent the malpractices and corruption in the current
ration distribution system. In this system conventional ration card will be replaced by a unique RFID tag. This RFID
tag will be verified at the fair price shop for the authentication of the user. The user’s identity will be verified by
microcontroller which is connected to an Amazon Web Services (AWS) database. For added security One Time
Password (OTP) is also sent to user’s registered mobile number which needs to be entered in the system. If user is
found to be authentic then monthly quota of the ration available for the user is displayed. After successful
transaction the database will be updated stating the ration content delivered to the user. This system will require
very less human efforts for operation and is also very secure. By implementing this system government can keep
track of all the delivered ration content very easily.
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L INTRODUCTION

The project, titled "Ration Dispenser: Modernizing Food Distribution with IoT and RFID Integration," aims
to revolutionize traditional food distribution systems by introducing an automated solution.Facing challenges in
manual intervention and efficiency, this project leverages IoT and RFID technologies to create a sophisticated
Ration Dispenser.By presenting the project's architecture, working principle, features, and benefits, this abstract
outlines a comprehensive approach to enhance the overall efficiency and accessibility of ration distribution. The
implementation details, results, and future enhancements discussed in the presentation contribute to a holistic
understanding of the project's significance in modernizing food distribution.

Ration cards are an official document entitling the holder to a ration of food, fuel, or other goods issued by
the Government of India. They are primarily used when purchasing subsidized foodstuffs (wheat, rice, sugar)
and kerosene. They are an important subsistence tool for the poor, providing proof of identity and a connection
with government databases. India's public distribution system (PDS) is based on the ration card, which it uses to
establish identity, eligibility, and entitlement. PDS also known as ration distribution system is an Indian food
security system. It is one of the government’s largest economic policies in India. The main purpose is to
provide subsidized food and non-food items to India’s poor people. This scheme was launched in India on June
1947. This system distributes commodities such as wheat, rice, sugar, and kerosene, through a network of Fair
Price Shops (FPSs), also known as ration shops, established in several states across the country. A Government-
owned corporation, Food Corporation of India procures and maintains the PDS.

1I. RELATED WORK

Integrating IoT and RFID in food distribution focus on enhancing supply chain visibility, ensuring product
traceability, and optimizing inventory management. These models typically incorporate IoT sensors for real-
time monitoring of storage conditions, RFID tags for product authentication and tracking, and cloud-based
platforms for data analytics and decision-making.

Reference [5] discusses a system in which RFID tag is used that carries family member details and the
customer needs to show this tag at the ration shop. The quantity available to consumer is displayed on display.
The user authentication is done using thumb impression on the biometric machine. The information about the
delivered ration is sent directly to government and consumer via SMS.

Another system uses RFID tag that carries the family member details and the customer needs to show this
tag to the RFID reader. The microcontroller connected to the reader checks for the user authentication. If the
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user is found authentic then the quantity of ration to be given to the customer according to the total number of
family members is displayed on display device. They claimed that this smart ration card is free from theft as the
information about the delivered ration is sent directly to the government without manual feeding using Global
system for Mobile Communication (GSM) technique [6].

In order to overcome problems present current PDS the consumers were provided with smart ration cards.
The consumer can buy whatever he wants by just flashing the ration card at the RFID reader at the ration store.
The user authentication is done by sending a random password text to the user’s mobile which has to be entered
in a keypad [7]. The purchase is validated by the employee only after the details are entered in a windows
application which is connected to the cloud which stores the user’s personal and purchase information. Also all
the users can always check their purchase details in a dedicated website.

For automatic distribution of ration content another system is discussed in [8]. In this system the smart
ration card is given to consumer in form of RFID tag. After scanning the card the user is needed to enter the
quantity of the items. Along with ARM7 processor they used Solenoid valve in kerosene dispenser and DC
motor in grain dispenser. They stated this project would create the transparency in Public Distribution System
(PDS) as the work becomes automatic.

II1. SYSTEM COMPONENTS

In recent years, technology has provided various sources of basic items that assist people in meeting their
requirements. As a result, the software’s and algorithms assist developers in using the package, which is either
an open-source platform or a commercial product, to build their own goods, which is helpful for various
industries. Such software’s and algorithms will be updated periodically to make a better component. The
following components are used in this project. They are ESP8266, RFID, RFID TAGS, Stepper Motor.

A. ESP8266

The ESP8266 is a versatile and cost-effective Wi-Fi microchip, widely recognized for its integration
capabilities and suitability for IoT (Internet of Things) applications. Initially developed by Espress if Systems,
the ESP8266 offers a robust platform for connecting devices to Wi-Fi networks, enabling seamless
communication and data exchange over the internet. With its built-in TCP/IP protocol stack, GPIO (General-
Purpose Input/Output) pins, and support for various communication protocols, the ESP8266 has become a
popular choice among hobbyists, developers, and manufacturers for developing IoT projects, home automation
systems, sensor networks, and more. Its compact form factor, low power consumption, and affordability make it
an ideal solution for embedding Wi-Fi connectivity into a wide range of devices and applications, bridging the
gap between physical devices and the digital world.
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Fig. 1. ESP8266
B. RFID TECHNOLOGY

Radio-frequency identification (RFID) technique uses electromagnetic fields for automatic identification
and tracking of tags attached to various objects. The information in tags is electronically stored. To track
products in a manner similar to using bar codes for product identification RFID technology can be used, but
RFID also carries some additional benefits. Unlike barcode readers RFID does not require line of sight to read
the tag, has a longer read range than bar code reader, and tags can store more data than bar codes. RFID readers
can be used to simultaneously communicate with multiple tags.

RFID tags are of two types, active tags, which contain an internal power source, and passive tags, which
obtain power from the signal of an external reader. Passive tags are more commonly used then active tags for
retail purposes, because of their lower price and smaller size. A passive tag consists of a microchip surrounded
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by a printed antenna and some form of encapsulation, plastic laminates with adhesive that can be attached to a
product or a small glass vial for implantation [4]. The tag reader powers and communicates with passive tags.
The tag’s antenna conducts the process of energy capture and ID transfer. A tag’s chip typically holds data to
identify an individual product, the product model and manufacturer.
C. RFID

Radio-Frequency Identification (RFID) is a technology that utilizes radio waves to wirelessly identify and
track tags attached to objects or individuals. Consisting of a tag (or transponder) and a reader (or interrogator),
RFID systems operate by transmitting data between the tag and the reader through electromagnetic fields. These
tags contain electronically stored information, such as unique identifiers, which can be read and processed by
RFID readers from varying distances without requiring direct line-of-sight. RFID technology finds applications
across various sectors, including inventory management, asset tracking, access control, supply chain logistics,
and contactless payment systems. With advancements in technology and decreasing costs, RFID continues to
evolve, offering enhanced functionalities, improved efficiency, and expanded capabilities for diverse
applications in both consumer and industrial domains.
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Fig. 2. RFID
D. RFID TAG

An RFID tag is a small electronic device that contains an antenna and a microchip, designed to store and
transmit data wirelessly using radio-frequency signals. Serving as a unique identifier, the RFID tag can be
attached to objects, products, or individuals, enabling them to be tracked, identified, and managed within an
RFID system. The tag's microchip stores specific information, such as product details, serial numbers, or access
credentials, which can be read by an RFID reader when the tag comes within its proximity. RFID tags are
available in various form factors, including passive (powered by the reader's signal), active (with an onboard
power source), and semi-passive configurations, each offering distinct capabilities and functionalities suited for
different applications. As a fundamental component of RFID technology, RFID tags play a crucial role in
enhancing efficiency, automation, and data visibility across a wide range of industries and use cases.

Fig. 3. RFID TAG

E. Stepper Motor
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A stepper motor is a type of electric motor that converts electrical pulses into precise mechanical
movements, typically in discrete increments or steps. Unlike conventional DC or AC motors, which
continuously rotate, stepper motors move in precise increments, allowing for accurate control over position,
speed, and rotation. Stepper motors consist of multiple coils or phases and rely on a sequence of electrical
pulses to energize the coils in a specific order, generating magnetic fields that interact with the motor's rotor to
produce movement. This inherent ability to control movement in discrete steps without the need for feedback

mechanisms makes stepper motors well-suited for applications requiring precise positioning and control, such
as CNC machines, 3D printers, robotics, and automation systems. The performance and characteristics of
stepper motors, including step angle, torque, and speed, can be tailored to specific application requirements by
selecting appropriate motor configurations and drive techniques.

Fig. 4. Stepper Motor

V. METHODOLOGY

In exploring the integration of IoT and RFID technologies to modernize food distribution via a ration
dispenser system, a systematic research methodology was adopted to ensure a comprehensive and in-depth
analysis. Initially, a thorough literature review was conducted, encompassing studies, research papers, and
industry reports related to IoT applications in food distribution, RFID technology, and automated rationing
systems. This literature review provided a foundational understanding of the current landscape, challenges, and
potential opportunities for leveraging these technologies in enhancing food distribution efficiency and
effectiveness. Subsequently, primary data collection was carried out through semi-structured interviews with
key stakeholders, including food distribution professionals, technology experts, and policymakers, to gather
qualitative insights, perspectives, and real-world experiences related to the integration of IoT and RFID in
ration dispensing systems By employing a multi-dimensional research approach, this methodology facilitated a
comprehensive exploration and evaluation of the ration dispenser system's potential to modernize and optimize
food distribution through innovative technology integration.

V. SYSTEM AND MODELLING

The block diagram of smart ration card system is shown in fig. 3. In this design, we are using an, RFID
reader, RFID tags, ESP8266 Wi-Fi module, 20x4 LCD display, 4x4 alphanumeric keypad and power supplies.
In this system the transmitting pin of the RFID reader is connected to one of the receiving pins (RX0) of the
Arduino. One transmitting pin (TX1) and one receiving pin (RX0) of the Arduino is connected to the receiving
pin and transmitting pin of the Wi-Fi shield respectively. Wi-Fi shield is used for connecting the system to the
AWS via internet. Even if you are running applications that share photos to millions of mobile users or you are
supporting the projects of your business, a cloud services platform enables access to low-cost IT resources.
Cloud computing provides a simple way to access servers, storage, databases and a broad set of application
services over the Internet. A cloud services platform owns and maintains the network-connected hardware
required for application services, you provision and use what you need via a web application.
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VL EXPERIMENTAL RESULTS

Fig.5.Smart Ration card system in development

The Smart Ration Card system we are working on is shown in fig. 5. Till date we have successfully interfaced
20x4 LCD, RFID reader, Keypad and Wi-Fi module.

Fig. 6. A Passive RFID tag being swiped over reader

The fig. 6 shows a RFID tag being swiped over RFID reader module. We are using passive RFID tags here, if
required active RFID tags can also be used.

VIL APPLICATIONS
The topic "Ration Dispenser: Modernizing Food Distribution with IoT and RFID Integration" presents various
potential applications across different sectors and contexts. Here are some applications for this innovative
integration are Emergency relief operations, Military deployment, Retail and Grocery chains, Agricultural
supply chains, Healthcare facilities, Educational Facilities, Corporate cafeterias and workplace facilities.

VIIL CONCLUSION

In conclusion, the integration of IoT and RFID technologies in the "Ration Dispenser: Modernizing Food
Distribution" presents a transformative approach to revolutionizing food distribution systems across diverse
sectors. By leveraging these innovative technologies, there is significant potential to enhance operational
efficiency, ensure transparent and accountable resource management, and foster equitable access to essential
food supplies. The applications spanning emergency relief, military operations, retail, agriculture, healthcare,
education, and corporate sectors underscore the versatility and transformative impact of this integration. While
the concept holds promise, successful implementation will require collaborative efforts, technological
advancements, and stakeholder engagement to address challenges, ensure scalability, and realize the full
benefits of modernizing food distribution through IoT and RFID-enabled ration dispensing systems. Embracing
this innovative approach signifies a pivotal step towards advancing sustainable, efficient, and inclusive food
distribution practices, shaping a future where technology plays a central role in addressing global food security
challenges and enhancing quality of life.

REFERENCES

[1] Y.A. Badamasi, “The working principle of an Arduino”, in Electronics, Computer and Computation (ICECCO), 11th International
Conference on Information Communication Embedded Systems, pages 1-4, 2014.

Volume 24 Issue 1 March 2024 513 ISSN: 2319-6319



[15]
[16]
[17]
(18]

[19]

[20]

(21]

International Journal of New Innovations in Engineering and Technology

Yerlan Berdaliyev, Alex Pappachen James, “ RFID-Cloud Smart Cart System”, IEEE Intl. Conference on Advances in
ComputingA Communications and Informatics (ICACCI), Sept. 21-24, 2016.

Vinayak T. Shelar, Mahadev S. Patil , “RFID and GSM based Automatic Rationing System using LPC2148”, International Journal

of Advanced Research in Computer Engineering & Technology (IJARCET) Volume 4 Issue 6, June 2015.

Bichlien Hoang, Ashley Caudill, “RFID”, IEEE Emerging Technology Portal, 2006 — 2012.

Anshu Prasad, Aparna Ghenge, Sonali Zende, Sashikala Mishra, Prashant Godakh, “Smart Ration Card Using RFID, Biometrics

and SMS Gateway”, IEEE International Conference on Inventive Communication and Computational Technologies(ICICCT),

2017.

Mohit Agarwal, Manish Sharma, Bhupendra Singh, Shantanu, “ Smart Ration Card Using RFID and GSM”, IEEE 5th
International ConferenceConfluence The Next Generation Information Technology Summit, 2014.

K. Bala Karthik, “Cloud-Based Ration Card System Using RFID And GSM Technology”, International Journal of Engineering
Research & Technology (IJERT), Vol. 2 Issue 4, April — 2013

Abdul H. Ansari, KetanG. Badgujar, Monali R. Rathi, Shital R. Tambe, “Automation in Rationing System Using GSM and RFID
Technology”, International Journal Of Engineering, Education And Technology, Volume 3, Issue 2, 2015.

Kumbhar Aakanksha , Kumavat Sukanya , Lonkar Madhuri, Mrs. A.S. Pawar,“Smart Ration Card System Using Raspberry-pi”,
International Journal of Advanced Research in Computer and Communication Engineering, Vol. 5, Issue 4, April — 2016

Neha Sharma, Ayushi Gupta,Vinod Ghadge, Mayank Harwani, “IoT Based Ration Card System Using Bluetooth Technology”,
International Journal of Engineering Science and Computing, Volume 7 Issue No.3 , March-2017

C.Nagarajan and M.Madheswaran - ‘Experimental verification and stability state space analysis of CLL-T Series Parallel Resonant
Converter’ - Journal of ELECTRICAL ENGINEERING, Vol.63 (6), pp.365-372, Dec.2012.

C.Nagarajan and M.Madheswaran - ‘Performance Analysis of LCL-T Resonant Converter with Fuzzy/PID Using State Space Analysis’-
Springer, Electrical Engineering, Vol.93 (3), pp.167-178, September 2011.

C.Nagarajan and M.Madheswaran - ‘Stability Analysis of Series Parallel Resonant Converter with Fuzzy Logic Controller Using State
Space Techniques’- Taylor & Francis, Electric Power Components and Systems, Vol.39 (8), pp.780-793, May 2011.

C.Nagarajan and M.Madheswaran - ‘Experimental Study and steady state stability analysis of CLL-T Series Parallel Resonant Converter
with Fuzzy controller using State Space Analysis’- Iranian Journal of Electrical & Electronic Engineering, Vol.8 (3), pp.259-267,
September 2012.

Nagarajan C., Neelakrishnan G., Akila P., Fathima U., Sneha S. “Performance Analysis and Implementation of 89C51 Controller Based
Solar Tracking System with Boost Converter” Journal of VLSI Design Tools & Technology. 2022; 12(2): 344 1p.

C. Nagarajan, G.Neelakrishnan, R. Janani, S.Maithili, G. Ramya “Investigation on Fault Analysis for Power Transformers Using Adaptive
Differential Relay” Asian Journal of Electrical Science, Vol.11 No.1, pp: 1-8, 2022.

G.Neelakrishnan, K.Anandhakumar, A.Prathap, S.Prakash “Performance Estimation of cascaded h-bridge MLI for HEV using SVPWM”
Suraj Punj Journal for Multidisciplinary Research, 2021, Volume 11, Issue 4, pp:750-756

G.Neelakrishnan, S.N.Pruthika, P.T.Shalini, S.Soniya, “Perfromance Investigation of T-Source Inverter fed with Solar Cell” Suraj Punj
Journal for Multidisciplinary Research, 2021, Volume 11, Issue 4, pp:744-749

C.Nagarajan and M.Madheswaran, “Analysis and Simulation of LCL Series Resonant Full Bridge Converter Using PWM Technique with
Load Independent Operation” has been presented in ICTES’08, a IEEE / IET International Conference organized by M.G.R.University,
Chennai.Vol.no.1, pp.190-195, Dec.2007

M Suganthi, N Ramesh, “Treatment of water using natural zeolite as membrane filter”, Journal of Environmental Protection and Ecology,
Volume 23, Issue 2, pp: 520-530,2022

M Suganthi, N Ramesh, CT Sivakumar, K Vidhya, “Physiochemical Analysis of Ground Water used for Domestic needs in the Area of
Perundurai in Erode District”, International Research Journal of Multidisciplinary Technovation, pp: 630-635, 2019

Volume 24 Issue 1 March 2024 514 ISSN: 2319-6319



