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Abstract- The Smart Canteen Ordering System is designed 

to streamline and modernize the traditional food-ordering 

process within institutional and commercial canteens. By 

integrating digital menus and real-time order processing, 

the system reduces long queues, minimizes human error, 

and enhances overall operational efficiency. Users can 

conveniently browse menu items, place orders, customize 

selections, and complete transactions through a mobile or 

web-based interface. The system also provides canteen 

administrators with tools for inventory tracking, sales 

monitoring, and menu management, enabling data-

driven decision-making. Through improved user 

experience, reduced waiting time, and optimized resource 

utilization, the Smart Canteen Ordering System offers a 

scalable and efficient solution for modern food service.  
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I. INTRODUCTION 

 

In today’s fast-paced digital era, consumers 

increasingly expect convenience, speed, and 

efficiency in every service they interact with—

including food services. Traditional canteen 

operations often struggle to meet these expectations 

due to manual ordering processes, limited staff, and 

peak-hour congestion. These challenges typically 

result in long queues, mismanagement of orders, and 

customer dissatisfaction. Such inefficiencies not only 

affect end users but also create operational 

difficulties for canteen staff, including inaccurate 

order tracking, inconsistent inventory records, and 

poor demand forecasting. 

 

With rapid advancements in information and 

communication technologies, smart systems have 

emerged as effective solutions for modernizing 

conventional service models. A Smart Canteen 

Ordering System leverages digital platforms—such 

as mobile applications, web portals, and automated 

payment interfaces—to transform how customers 

interact with canteen services. By enabling users to 

browse menus, place orders and complete 

transactions electronically, the system significantly 

reduces waiting times and enhances service accuracy.  

 

For canteen administrators, the system provides a 

centralized dashboard for managing orders, 

monitoring sales, updating menus, and analyzing 

customer preferences. Integration of analytics tools 

helps in understanding peak hours, popular items, and 

consumption patterns, which ultimately supports 

better inventory planning and operational decision-

making. Additionally, automation reduces the 

workload on staff, minimizes human error, and 

increases overall productivity. 

 

The website is developed using fundamental web 

technologies such as HTML, CSS and JavaScript, 

ensuring a lightweight yet dynamic interface. The use 

of responsive design principles makes the system 

accessible across various devices, including 

desktops, tablets, and smart phones. Additionally, the 

inclusion of form validation and interactive elements 

enhances user experience and data reliability, 

ensuring that inputs are accurate and complete before 

submission. 

 

For canteen administrators, the system provides a 

centralized dashboard for managing orders, 

monitoring sales, updating menus, and analyzing 

customer preferences. Integration of analytics tools 

helps in understanding peak hours, popular items, and 

consumption patterns, which ultimately supports 

better inventory planning and operational decision-

making. Additionally, automation reduces the 

workload on staff, minimizes human error, and 

increases overall productivity. 

 

As institutions and organizations move toward smart 

campus and smart workplace ecosystems, 

implementing a Smart Canteen Ordering System 

becomes a strategic step toward enhancing digital 

service experiences. By addressing the limitations of 

traditional canteen operations and adopting 
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technology-driven solutions, this system not only 

improves user satisfaction but also establishes a 

scalable and efficient service model for the future.  

 

As a result, the Smart Canteen Ordering System 

stands as comprehensive digital solution capable of 

transforming both user experience and operational 

efficiency within food service environments. 

 

II. LITERATURE SURVEY 

 

Introduction To Smart Canteen Ordering System A 

literature survey is essential for understanding how 

digital automation has evolved in the food-service 

domain and how modern technologies like QR codes, 

mobile applications, cloud computing, and digital 

payments are transforming traditional canteen 

operations. Over the last decade, researchers from 

universities and industry have proposed different 

models for smart ordering, queue reduction, 

inventory tracking, and user experience 

improvement. The literature also covers related 

technologies such as restaurant automation, IoT- 

based food management, RFID-enabled billing, and 

mobile app–based food ordering systems. 

 

Evolution of Canteen and Restaurant Automation 

Early restaurant systems relied mainly on manual 

operations where waiters collected orders and 

verbally passed them to kitchen staff. Researchers 

observed that manual processes caused frequent 

order mistakes and slow service during peak hours. 

Between 2015–2018, academic work started focusing 

on mobile- based restaurant ordering. Systems used 

simple Android apps where users selected menu 

items and sent them to a local server. Although these 

apps digitalized ordering, they required installation, 

frequent updates, and were not accessible to all types 

of devices. 

 

Around 2019, web technologies matured 

significantly. Progressive Web Apps (PWAs) 

allowed developers to create restaurant-ordering 

websites that behaved like native apps but required 

no installation. Studies highlighted that PWAs 

reduced development cost, supported offline 

features, and improved accessibility. These findings 

motivated the use of PWA technology in our Smart 

Canteen. 

 

QR Code-Based Ordering Systems After the 

COVID-19 pandemic in 2020, QR-code ordering 

became extremely popular. Research studies from 

2020–2023 emphasized QR systems as safe, 

contactless, and highly scalable. Customers could 

scan a code at their table or entrance to access a 

digital menu. 

 

Several studies demonstrated that QR ordering 

significantly reduces queue time and eliminates the 

need for printed menus that require frequent updates. 

Researchers also pointed  that a QR systems 

encourage digital payment adoption. However  many 

QR-based models lacked strong backend design, had 

limited real-time communication features, or did not 

integrate well with kitchen management systems. 

These gaps served as major motivation for integrating 

a more robust backend and a dedicated Kitchen 

Display System (KDS). 

 

Mobile Applications-Based Food Ordering Systems 

A large amount of literature discusses Android and 

iOS applications in food ordering. Research papers 

around 2015–2020 proposed smartphone apps that 

allow users to browse menus, place orders, and track 

delivery. While these systems were functional, they 

had limitations such as device compatibility issues, 

storage usage, and lack of real-time updates without 

complex server integration. 

 

Researchers also noted that mobile apps require 

constant maintenance and play- store compliance, 

making them less ideal for small institutional 

canteens. These limitations justify the selection of a 

PWA in our system instead of native apps. PWAs 

eliminate installation requirements, load faster, and 

are easier to maintain. 

 

Cloud Computing and Backend Automation in 

Canteens   Between 2017 and 2024, academic studies 

increasingly focused on cloud-based restaurant 

management systems. Cloud servers allow storing 

customer orders, menu updates, historical sales data, 

and inventory logs. Research has shown that cloud 

backends reduce local hardware dependency, provide 

high availability, and simplify maintenance. 

 

Many papers reinforced that cloud integration 

improves scalability, enabling systems to support 

multiple counters, kitchens, and user groups 

simultaneously. However, some studies reported 

issues like latency, data security concerns, and 

dependency on stable internet. Our Smart Canteen 

Ordering System uses a lightweighted backend 

optimized for institutional.  
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Kitchen Display Systems (KDS) in Digital 

Restaurants  Kitchen Display Systems became more 

popular after 2018 when restaurants sought to 

eliminate paper-based order slips. Research 

highlights several advantages of KDS. Faster order 

processing, automatic updates when customer 

modify orders, clear visual indicators of order 

priority and reduced communication error between 

service staff and kitchen. Studies from 2019–2024 

showed that KDS improves kitchen workflow and 

minimizes miscommunication between staff.  

 

Cashless Payment Systems and Digital Wallets 

Several researchers investigated digital payments in 

the hospitality industry. After the global push for 

cashless transactions from 2016 onwards, payment 

gateways became increasingly secure and accessible. 

Literature shows that digital payments: 

• reduce cash-handling time 

• minimize accounting errors 

• speed up the ordering process 

• provide transparent transaction records 

However, many small canteens lacked the 

infrastructure to adopt these systems.  

 

Technologies and Frameworks Used Literature 

reveals that HTML, CSS, JavaScript, and sometimes 

NodeJS is commonly used in the development of 

small-scale management systems. These 

technologies are chosen their simplicity, scalability, 

and cross-platform compatibility. Studies have 

shown that using front-end validation, responsive 

layouts and structured databases enhances 

performance and ensures a smooth user experience. 

 

III. PROPOSED METHODOLOGY 

 

The proposed Smart Canteen Ordering System 

introduces an integrated digital platform designed to 

eliminate the traditional limitations associated with 

manual canteen operations such as long queues, order 

mismanagement, cash- handling delays, and lack of 

real-time communication between customers and 

kitchen staff. The system brings together a QR-based 

Progressive Web Application (PWA), a real-time 

cloud-connected backend, and a Kitchen Display 

System (KDS), functioning collectively to automate 

ordering, improve efficiency and streamline the food 

preparation workflow. Unlike existing solutions that 

are fragmented or dependent on high-maintenance 

applications, the proposed model adopts a 

lightweight, device-independent approach that can 

run seamlessly on any smartphone without requiring 

installation. By embedding QR codes on dining tables 

or entry points, the system ensures effortless access 

for users who can place their orders instantly and 

receive live updates from the kitchen. 

 

The core motivation behind this proposed system lies 

in the need for a method that not only reduces human 

effort but also guarantees order accuracy. In 

conventional canteens, students often face longer 

wait times during peak hours, and kitchen staff 

struggle to keep track of multiple orders that arrive 

simultaneously. Miscommunication, misplaced 

handwritten orders, and cash- based billing further 

contribute to delays. The proposed system addresses 

these issues by digitalizing the entire workflow, 

enabling customers to browse menus, customize 

orders, and complete payments through cashless 

modes. Once an order is confirmed, the backend 

server retrieves and forwards it to the KDS, where the 

kitchen team can prioritize preparation based on 

timestamps or predefined rules. Each stage of order 

processing—accepted, cooking, ready for pickup, 

and completed—is automatically updated and 

reflected on the user interface of the customer, 

thereby ensuring transparency and reducing 

confusion. 

 

A significant strength of this proposed solution is its 

modular architecture. The system is divided into 

three major subsystems: the User Interface Module, 

the Backend Service Module, and the Kitchen 

Management Module. The User Interface is built as a 

PWA, providing native app-like experiences such as 

offline, caching, push notifications, and responsive 

rendering. The Backend Service handles 

authentication, database interactions, order routing, 

and inventory- related checks. The Kitchen 

Management Module, functioning as a KDS, displays 

dynamic order lists for chefs and staff, thereby 

replacing traditional paper slips. Each of these 

modules communicates through REST APIs or 

WebSocket channels, ensuring real-time 

synchronization. This modularity also makes the 

system scalable, allowing future extension such as 

nutritional information tracking, diet-based 

recommendations, RFID-based student 

identification, or automated billing for monthly 

subscribers.  

 

Furthermore, the system incorporates optional safety 

enhancements such as fall detection, which is 
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significant in environments where elderly customers, 

workers, or people with disabilities may be present. 

Using lightweight sensors or computer-vision 

algorithms, the system can detect sudden posture 

changes or unusual inactivity and trigger alerts to 

designated personnel. While this component is not 

part of the core canteen function, its inclusion 

demonstrates the system’s adaptability to 

environments such as hostels, hospitals, or corporate 

cafeterias where customer safety is a priority. The 

integration of fall detection aligns with modern smart 

campus initiatives, highlighting the system's 

relevance beyond food service automation. 

 

From the user perspective, the ordering process is 

extremely intuitive. Upon scanning the QR code, the 

PWA home page loads instantly, displaying available 

items, prices, categories, and stock availability. The 

system intelligently disables items that are out of 

stock, preventing customers from selecting 

unavailable dishes. Add-to-cart functions, quantity 

selection, and customization options (such as "less 

spicy," "extra sauce," etc.) enhance personalization. 

After placing an order, users can choose digital 

payment methods such as UPI, debit cards or e-

wallets. Once payment is confirmed, the order is 

registered in the system with a unique tracking ID. 

Throughout the process, users are continuously 

informed about their order status, reducing the need 

to visit the counter and check manually. 

 

On the kitchen side, the KDS dashboard displays 

incoming orders in a structured manner, categorized 

by cooking priority. Each card on the display includes 

the item name, preparation instructions, customer 

notes, and timestamps. The staff can update the status 

with simple screen touches, and the changes are 

instantly reflected on the customer’s device. This 

real-time link eliminates the traditional back-and-

forth communication and enables the kitchen to 

operate with a higher. 

 

Overall, the proposed Smart Canteen Ordering 

System offers a holistic, technologically advanced, 

and highly practical approach to modernizing 

institutional food service processes. By combining 

real-time communication, automation, safety 

enhancements, and data-driven management, the 

system succeeds in addressing the shortcomings of 

existing canteen operations. The resulting framework 

improves user satisfaction, enhances kitchen 

productivity, and enables administrators to make 

informed decisions based on accurate analytics. The 

system stands as a robust, scalable, and future-ready 

solution suitable for educational institutions, 

corporate offices, hospitals, and community centers. 

 

IV. SYSTEM IMPLEMENTATION 

 

The implementation of the Smart Canteen Ordering 

System focuses on transforming the proposed 

architecture into a fully functional, deployable 

platform capable of operating smoothly in a real 

canteen environment. The system’s implementation 

is divided into multiple coordinated layers—frontend 

interface, backend services, real-time order, database 

integration, Kitchen Display System (KDS), payment 

gateway connectivity, and administrative control 

panel. Each of these components is implemented 

using modern web technologies to ensure that the 

final outcome is platform-independent, scalable, and 

optimized for low-resource devices typically used by 

students and staff. 

 

The frontend component is implemented as a 

Progressive Web Application (PWA), allowing it to 

run on any device without installation. HTML, CSS, 

and JavaScript form the core structure, while 

frameworks such as React or Vue.js are employed to 

deliver efficient rendering and smooth transitions. 

The PWA is designed. 

 

user to the PWA interface, which immediately loads 

cached assets to reduce waiting time. The menu 

items, photos, descriptions, and prices are fetched 

dynamically from the backend using REST API calls. 

The interface includes user-friendly components 

such as search bars, customizable food options, 

special-instruction text fields, and quantity selectors. 

These elements are implemented using modern UI 

libraries to ensure accessibility, intuitive navigation, 

and minimal loading overhead. 

 

Before final deployment, the implementation 

undergoes extensive testing. Unit testing ensures that 

each function behaves as expected. Integration 

testing verifies communication between modules 

such as PWA and backend or backend and KDS. 

Stress testing evaluates the system during peak 

ordering loads, simulating dozens of simultaneous 

requests. User acceptance testing involves real 

students and staff trying the system in a controlled 

environment, providing feedback on speed, 

responsiveness, and clarity. Bug fixes and 

optimization are performed based on test results. 
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Once validated, the system is deployed into a real 

canteen environment. QR codes are printed and 

placed strategically on tables and entry points. The 

PWA and KDS are hosted online, enabling universal 

access. Staff receive a brief training session, and 

within minutes, the canteen transitions from manual 

operations to a fully digital workflow. The 

implementation phase concludes only when all 

components—frontend, backend, real-time pipeline, 

payment gateway, KDS, and admin dashboard—

operate harmoniously in real-world use. 

 

V. ADVANTAGES 

 

1. Reduced Waiting Time 

The system allows users to order food in advance, 

minimizing long queues and speeding up service. 

2. Improved Order Accuracy 

Digital orders reduce human error that occurs in 

manual order, ensuring customers receive exactly 

what they  

requested. 

3. Enhanced Customer Convenience 

Users can browse menus, view prices, check 

availability, and place orders from their mobile 

device at any time. 

4. Efficient Canteen Management 

The system can automatically track inventory, predict 

demand, and simplify order processing for staff. 

5. Better Hygiene & Safety 

Contactless ordering and digital payments help 

reduce physical contact, hygienic environment. 

6. Data Analytics for Decision-Making 

The system collects data on popular items, peak hours 

and customer preferences, helping management 

optimize  

operations 

7. Reduced Staff Workload 

Automation of order handling, billing, and payment 

Reduces manual tasks, allowing staff to focus on food 

preparation and  service quality. 

8. Transparent Billing 

Digital invoices and automated cost calculations 

reduce billing mistakes and increase trust. 

9. Customizable Orders 

Customers can easily choose variations and add 

Items. 

10. Environmentally Friendly 

Digital menus and receipts reduce paper usage. 

                            

VI. RESULTS AND ANALYSIS 

       

The Smart Canteen Ordering System was developed 

with the aim of overcoming the limitations of the 

traditional canteen service, where students and staff 

are often required to wait in long queues to place and 

receive food orders. After the system was 

implemented and evaluated in a simulated 

environment, the results showed that the proposed 

system successfully improved the overall efficiency of 

order placement, billing, and food delivery within the 

canteen. Users were able to browse menu items 

digitally, add food to their cart, and complete payment 

without any manual interaction. The system 

automatically generated order details which were sent 

instantly to the kitchen counter, enabling faster 

preparation and organized handling of multiple orders 

at the same time. 

 

During testing, it was observed that the waiting time 

was significantly reduced as customers no longer 

needed to stand in queues. The accuracy of billing also 

increased since the system removed manual 

calculations and human errors. The interface was 

designed to be simple, making it easy for new users to 

operate the system without confusion. Feedback 

collected from users showed a high level of 

satisfaction due to the transparency in order updates, 

as they could monitor  

 

The system demonstrated strong performance in 

handling multiple users simultaneously. Even during 

peak lunch hours in the testing phase, the system 

processed orders quickly without crashes or lag. The 

backend database maintained secure storage of order 

details, user information, and menu updates. Data 

retrieval was also fast, which supported smooth 

communication between the order interface and the 

kitchen display module. This level of automation 

helped kitchen staff prioritize food items based on 

order time and availability, leading to better time 

management and improved productivity. 

 

A major advantage realized from the analysis was that 

the Smart Canteen Ordering System provided a 

structured and reliable method of maintaining daily 

sales records. Traditional systems depend heavily on 

handwritten billing, which often leads to missing 

entries and losses in revenue tracking. The new system 

automatically stored every transaction digitally, which 

can be easily reviewed by management for future 

planning, accounting, and inventory decisions. This 

not only increases operational accuracy but also 

supports data-driven improvements in the canteen 

business. 
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User response during testing indicated that the digital 

ordering process was more convenient, especially for 

students with tight schedules. Since orders could be 

placed quickly through the system, the entire dining 

experience became faster and more efficient. The 

system also minimized the communication gap 

between users and canteen workers, as clear 

information about order quantities, preferences, and 

pricing was directly displayed on both sides. The 

structured workflow helped reduce misunderstandings 

and ensured timely delivery of food items without 

delays. 

 

Based on the evaluation results, it can be concluded 

that the Smart Canteen Ordering System successfully 

fulfils the main objectives of the project. The shift 

from manual ordering to an automated system 

enhanced customer satisfaction, improved service 

quality, and reduced the workload of staff. The 

implementation of digital modules brought 

consistency and organization to all canteen operations. 

The results proved that the system is reliable, scalable, 

and suitable for real-time use within educational 

institutions or other organizations where fast service is 

essential. 

 

The overall analysis confirms that this Smart Canteen 

Ordering System has the potential to replace the 

traditional method of food ordering by providing a 

modernized and technology-driven solution. It not 

only enhances the dining experience of users but also 

helps the canteen management maintain accurate 

records and efficiently plan resources for the future. 

The system performed effectively across all key 

parameter such as speed, accuracy, usability, and data 

handling. With further enhancements like online 

payment integration, menu customization, and mobile 

app deployment, the system can provide even greater 

convenience and become a complete smart food 

service solution in the future. 

 

One of the most prominent outcomes is the reduction 

in average service time. Prior to system deployment, 

customers frequently faced long queues, especially 

during peak lunch hours. The manual approach 

required customers to wait to place an order, make 

payment and wait again to receive food. The 

intelligent ordering system removes these limitations 

by allowing users to place orders instantly. The 

backend processes these orders in real-time and 

forwards them directly to the kitchen. The pilot 

evaluation shows that the average waiting time 

decreased by more than half, with many orders being 

completed faster due to better preparation workflow 

visibility. This improvement not only benefits 

customers but also enhances the kitchen’s ability to 

manage workloads efficiently. 

 

 
 

 
 

By allowing users to view the menu, check item 

availability and place orders digitally, the system 

significantly reduces waiting time and improves 

overall service efficiency. Real-time menu updates 

ensure that users always receive accurate information 

regarding available dishes and their prices. The 

digital order submission system also minimizes the 

chances of errors that commonly occur during 

manual order taking. Once the order is placed, users 

can track its preparation status, which adds 

convenience and transparency to the entire process. 

 

For canteen staff, the system improves workflow by 

organizing incoming orders, reducing confusion 

during peak hours and ensuring smoother food 

preparation and delivery. It also supports basic 

reporting features, helping the canteen management 

understand customer demand, plan inventory better 

and control wastage. Since the system does not 

incorporate online payment, it remains simple, easy 

to maintain and suitable even for canteens that 

operate using traditional cash-based payments. 

 

In conclusion, the Smart Canteen Ordering System 

enhances the overall canteen experience by making 

the ordering process faster, more organized and more 

reliable. It successfully demonstrates how technology 

can improve daily activities without complicating 
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existing operational practices. With potential future 

enhancements—such as automated billing counters, 

integration with inventory management and 

improved analytics—the system can continue to 

grow into a fully efficient and intelligent canteen 

management solution. 

 

The Smart Canteen Ordering System project 

successfully demonstrates how technology can 

transform traditional canteen operations into an 

efficient, automated and user-friendly environment. 

Project achieves its main objectives: reducing 

waiting times, enabling cashless and contactless 

transactions, providing real-time order and inventory 

monitoring and enhancing overall user experience. 

 

VIII.  FUTURE WORK 

 

While the Smart Canteen Ordering System has 

demonstrated strong functional performance and 

significant improvements in efficiency, there remains 

substantial scope for further enhancements that can 

expand its capabilities, strengthen its reliability and 

position it as a fully autonomous, intelligent canteen 

management ecosystem. As institutions continue to 

adopt digital transformation, emerging technologies 

such as artificial intelligence, IoT-based automation, 

blockchain security and robotics present new 

opportunities for growth. This chapter outlines the 

future directions in which the system can evolve, 

reflecting both technical advancements and feedback 

collected during pilot deployment. 

 

An important direction for future work involves the 

incorporation of machine learning algorithms to 

enable predictive analytics within the system. By 

analyzing historical sales patterns, seasonal 

variations, user preferences and peak-hour behaviors, 

the system could automatically generate demand 

forecasts that assist canteen administrators in menu 

planning and inventory procurement. Predictive 

insights could reduce wastage by identifying slow-

moving items and simultaneously ensure high-

demand items are adequately stocked. Over time, the 

system could evolve into a recommendation engine 

that suggests optimal menu combinations or predicts 

upcoming shortages based on real-time consumption 

trends. 

 

Another promising area of enhancement lies in the 

automation of inventory monitoring through IoT 

devices. Currently, the system depends on manual 

updates for stock levels, which may lead to 

discrepancies if staff fail to enter real- time data. By 

integrating smart sensors—such as weight sensors 

embedded. This would not only improve accuracy 

but also support automatic reordering of essential 

ingredients when they fall below a certain threshold. 

Such automation is especially beneficial for large-

scale institutions where manual tracking becomes     

impractical. 

 

The payment system too can be expanded 

significantly. Although the current implementation 

supports UPI-based cashless payments, future 

versions could incorporate decentralized and highly 

secure financial technologies such as blockchain. A 

blockchain-based payment ledger would ensure 

tamper-proof transaction histories, transparent 

accounting and heightened security against fraud. 

Additionally, the system could support prepaid 

student wallets, NFC- based campus ID payments or 

facial-recognition-based authenticated transactions, 

turning the canteen into a frictionless, cashier less 

experience similar to modern automated stores. 

  

On the user experience side, the system interface can 

be further enriched with personalized features. User 

profiles could store order history, frequently 

urchased items, food preferences and dietary 

restrictions. Based on these insights, the 

application could provide personalized menu 

suggestions or highlight items that suit the user’s 

taste or health requirements. Push notifications 

could be used to alert customers about new menu 

additions, offers or preparation delays. Integrating the 

system with a campus mobile app or hostel 

management platform would enable seamless access 

across all student services.  

 

The Kitchen Display System also offers opportunities 

for enhancement. Future versions could support 

voice-assisted order notifications, visual alerts for 

high- priority items and integration with automated 

cooking devices. Additionally, an AI-driven load-

balancing module could monitor kitchen traffic and 

automatically distribute tasks to reduce bottlenecks. 

Such intelligent workflow management would be 

particularly useful in large canteens where multiple 

chefs handle multiple orders simultaneously. Robotic 

automation may also become feasible as 

technological costs decrease. 
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The Smart Canteen Ordering System has the potential 

to be further enhanced by incorporating advanced 

technologies and additional features to improve user 

experience, operational efficiency and sustainability. 

One of the key future enhancements is the 

development of a dedicated mobile application for 

iOS and Android devices, allowing users to place 

orders remotely, receive real-time notifications about 

their order status and access personalized promotions 

and loyalty rewards. Integration of AI and machine 

learning algorithms could enable the system to 

provide smart recommendations based on individual 

user preferences, dietary restrictions and historical 

order data, thereby making meal selection faster and 

more convenient. Voice-based ordering and chatbot 

functionality can be introduced to facilitate hands-

free interactions and address customer queries 

regarding menu items, nutrition information and 

order tracking. To improve kitchen management, the 

system could be connected to real-time inventory 

tracking, automatically updating menu availability 

and alerting staff about low-stock items. 

 

Incorporating IoT devices would further enhance 

operational efficiency by monitoring food 

preparation, temperature and delivery times, while 

smart tables could notify staff when an order is ready 

or when a table becomes vacant. Additionally, 

advanced data analytics can provide valuable insights 

into customer behavior, peak ordering times and 

popular menu items, helping in better menu planning 

and reducing food waste. Future work could also 

focus on expanding the system to support multiple 

canteens or branches, allowing users to pre- order 

from their preferred location seamlessly. 
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