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ABSTRACT

Inherently, the project is meant to address climate change in food consumption and management
by providing innovative, sustainable, and efficient solutions. Among these are real-time monitoring
of food inventories, proper temperature control, intelligent waste management, and renewable
energy integration. The project also involves user engagement or the creation of eco-friendly dining
experiences that raise awareness on sustainable practices, thereby influencing responsible choices
from patrons. By using data-driven insights and encouraging the utilization of seasonal, locally
sourced ingredients, the Smart Cafeteria initiative contributes to lowering the ecological footprint
of food production and consumption, providing a scalable template for green food services and
drawing consumers into action.
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INTRODUCTION

The Optimization of cafeteria operations is a prime necessity in today’s fast-paced world
for smooth service and customer satisfaction. Intelligent Dine is a revolutionary cafeteria
management system that uses cutting-edge technology. This innovative system integrates

an SMS sensor, keypad, LCD display, and
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phones using either SMS, keypad, or a future mobile application with live updates about
their orders’ status, wait time, and menus. In addition, this system promotes efficient
communication with little error, therefore, effective fulfillment of the order. It would reduce
waiting times drastically, ensure order accuracy improves, and raise staff productivity while
increasing customer satisfaction and loyalty. It equips cafeterias to evolve into efficient
customer-focused dining halls. Data-driven insights enable cafeterias to foresee changes
in demand and therefore take proactive steps for customer satisfaction, which may help in
loyalty building in the long run. With Intelligent Dine, cafeterias can be made efficient and
customer-centric dining centers that can match the expectations of today’s technologically
savvy consumer.

Literature Review

RFID technology improves dining by letting customers scan and pay for meals at their
tables, reducing the need for cashiers and manual work (Harpanahalli et al. 2020; Jaiswal et
al., 2023). The Smart Food Ordering System lets customers order via Wi-Fi, RFID, or QR
codes using digital menus, improving service by reducing wait times and errors (Kiran et al.,
2021). Automation and robotics, including line follower robots and sensors, improve food
delivery, hygiene, and safety in restaurants. Online menus and safety features further boost
efficiency and reduce human error. Raspberry Pi, ZigBee, and touchscreen technologies
allow for more efficiency and fewer mistakes and are removing human interface with a
devised automation (Kumar et al., 2015). They allow food service to be efficiently managed
through digitized menus and automated communications between the kitchen and billing.
Al enhances food services through personalized recommendations and efficient operations
using machine learning, improving customer satisfaction and enabling businesses to meet
diverse dietary needs (Abel et al., 2015). It includes key applications such as predictive
analytics, automated production, and personalized nutrition. These technologies transform
the food sector by enhancing efficiency, quality, and safety. However, some challenges like
data privacy and security need to be addressed for them to be fully realized (Yaiprasert
et al., 2024). IoT, big data, and Al are revolutionizing agriculture and the food industry
through precision farming, supply chain optimization, and improved food safety (Ding
et al., 2023). They boost efficiency and sustainability, though challenges like high costs
and data interoperability remain. The Smart Restaurant Food Menu System replaces
traditional menus with a digital, wireless setup using Arduino Uno, ESP-01, and LCDs
(Paul et al., 2020). It streamlines ordering and reduces wait times. Future upgrades may
include graphical LCDs, automated billing, and interactive features to enhance operations
and customer experience. Food waste, especially in the hospitality sector, threatens food
security for millions (Rathore et al., 2018). Though many organizations lack awareness,
partnerships with startups and new technologies offer effective ways to measure and reduce
waste, highlighting the need for greater adoption. COVID-19 drove digital transformation

152 Pertanika Proceedings 1 (5): 151 - 157 (2025)



Smart Dining: Sustainable, Data-Driven Cafeteria Automation

in the restaurant industry (Singh & Karthik, 2025). Chains that embraced digital tools and
strategies showed more resilience, focusing on consumer demand, strategic planning, and
long-term sustainability. An Arduino-based food adulteration detection system identifies
harmful substances like Metanil Yellow and Sudan dyes, ensuring food safety (Perumal
et al., 2021). It is user-friendly for both consumers and inspectors. A facial recognition
system using Raspberry Pi to help visually challenged people identify faces and avoid
obstacles (Deny et al., 2021). The system includes a camera and ultrasonic sensors with
real-time audio feedback to make navigation easier and more independent for the users.
This design aims to improve accessibility and user experience for the visually impaired in
social interactions and mobility.

PROPOSED METHODOLOGY

The Intelligent Dine system makes order-taking easy to execute through SMS or a friendly
keypad interface that displays real-time updates on LCD displays to communicate clearly.
Orders are processed and prioritized based on queue length and complexity for optimizing
cafeteria efficiency and offering an enhanced overall dining experience. It minimizes
paper waste, investigates mobile payment integration, and is focused on sustainability
and ease of transactions. Feedback mechanisms and loyalty programs improve customer
satisfaction and engagement, which leads to a better dining experience. Continuous research
and development are aimed at improving the efficiency and reliability of the system, and
proper documentation is done for future reference and replication.

To improve cafeteria operations, the suggested system architecture incorporates a
microcontroller with necessary parts like a power supply, LCD display, keypad, and GSM
module. Intelligent dining is made possible by the way these modules work together, as
shown in Figure 1, which advances efficiency through automation, sustainability, and
data-driven innovations.

| LCD DISPLAY |

t

POWER SUPPLY #  MICRO CONTROLLER |yl SMS SENSOR / GSM

KEYPAD

Figure 1. Block diagram for intelligent dining: Advancing cafeteria efficiency with automation,
sustainability, and data-driven innovations
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Through automated methods, the Intelligent Dine system promises to maximize
cafeteria efficiency. The system’s hardware implementation, depicted in Figure 2, allows
users to access the platform by sending SMS commands through their cell phones, which
are then processed by an SMS sensor. An LCD display provides feedback and instructions,
and a keypad provides a backup entry option. It efficiently completes a variety of tasks,
including ordering and status updates.

Figure 2. Hardware of intelligent dining

WORKING PRINCIPLE

The Intelligent Dine system promises to optimize cafeteria efficiency using automated
means. People can access the system using SMS commands that users send via cell phones,
with an SMS sensor processing them. A keypad offers a fallback entry option. Feedback and
instructions for users are issued through an LCD display. It performs numerous different
tasks such as ordering food, making reservations, and checking for menus. The system
recognizes the request for an order and forwards it to the kitchen personnel in real time,
therefore reducing errors and delays. The customers get SMS notifications about their
orders and the waiting times. The system has a database of menu items, prices, and stock
to assist in the accurate processing of orders. The LCD screen gives visual feedback to the
user. Wires for connection provide reliable communication among system components.
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Intelligent Dine revolutionizes cafeteria management using SMS technology, keypad entry,
and intelligent algorithms. The cafeteria becomes a haven of convenience and efficiency.

RESULTS AND DISCUSSION

To properly test the Intelligent Dine system, a thorough set of experiments and simulations
was conducted in an actual cafeteria environment. Tests conducted were an extensive
analysis of a number of key performance indicators, including order accuracy, waiting
times for customers, and total customer satisfaction. Order accuracy was significantly
enhanced according to the results, thus effectively reducing the errors usually attached
to manual order taking. At the same time, there was a significant reduction in customers’
waiting time, resulting in an enormous improvement in the overall quality of the dining
experience. It illustrates a convenient digital ordering system based on SMS technology.
As shown above, the customers may order straightforward foods with intricate blends,
with each item numbered and priced. The system maintains a neat and systematic style.

The entire order details associated with item prices, and the final total are all included
in the SMS notification that the system generates. This guarantees that the user will receive
an accurate and transparent purchase summary. Each ordered item is listed with its quantity,
unit price, and calculated subtotal, followed by the total bill amount, as seen in Figure 3.
A digital record of the transaction is provided, billing errors are decreased, and customer
confidence is increased with this method.

Figure 3. SMS sent of order including prices

CONCLUSION

The project is a classic illustration of how technology integration can enhance operational
effectiveness and customer satisfaction in many service industries. Employing elements
like an SMS sensor, keypad, LCD display, and connecting wires, the system offers an all-
inclusive solution for process streamlining and overall experience enhancement. Whether
it iss facilitating remote ordering via SMS sensors or offering real-time feedback via on-
site keypad and LCD display, the project illustrates the effectiveness and versatility of
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contemporary technology in resolving real-world problems. Future developments could
consider additional improvements, like integrating payment systems, to further streamline
the user experience. Overall, the “Intelligent Dining: Enhancing Cafeteria Efficiency
through Automation, Sustainability, and Data-Driven Innovations” initiative is one of
the beacons of innovative promise that technology has to offer in maximizing the service
operations across industries.
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