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Abstract - This paper presents Scan & Dine, a QR code-
based contactless food ordering system designed to streamline
the dining experience. The system eliminates manual order-
taking by allowing customers to scan table QR code, browse
the digital menu, and place orders directly from their
smartphones. This study examines the system's design,
development, and impact on restaurant operational efficiency
and customer satisfaction. Results indicate significant
reduction in order processing time and improved table turnover
rates...

1.INTRODUCTION

Walk into almost any restaurant today, and the experience
follows a familiar pattern — you sit, you wait, a staff member
arrives, you fumble through a laminated menu, and you hope
your order gets passed to the kitchen correctly. It is a process
that has barely changed in decades, and yet the world around it
has transformed completely.

Customers today carry powerful smartphones. They book
cabs, transfer money, and order groceries within seconds. Yet
when they sit at a restaurant table, they are suddenly dependent
on the availability and attentiveness of a waiter to get a meal
started. This disconnect between everyday digital convenience,
and the in-dining experience is the core problem this research
addresses.

The COVID-19 pandemic accelerated a shift that was
already quietly building. Contactless interactions moved from
being a preference to a necessity. Restaurants that survived the
pandemic did so partly by reimagining how customers interact
with their service. QR code menus, once considered a novelty,
became mainstream almost overnight. However, most
implementations stopped at simply replacing the physical menu
with a digital one. The deeper opportunity — using the QR scan
as an entry point for a fully integrated ordering, kitchen
management, and payment ecosystem — remained largely
unexplored in small and mid-scale restaurant settings.

2. LITERATURE REVIEW
2.1 The Evolution of Restaurant Technology

The adoption of technology in food service has followed a
gradual but accelerating curve. Early point-of-sale systems in
the 1980s digitized billing. The 2000s brought computerized
kitchen order tickets and inventory management software. The
smartphone era introduced online food delivery platforms,
loyalty apps, and self-service kiosks. Each wave addressed a
specific pain point, yet the in-dining ordering experience
remained relatively unchanged.

Researchers have noted this gap. Studies from the hospitality
management field consistently highlight that while back-end

restaurant operations have benefited from technology, the front-
of-house customer interaction model has seen comparatively
little innovation, particularly in independent and mid-scale
restaurants where large POS investments are not viable.

2.2 QR Codes as a Service Interface

QR codes were invented in 1994 for industrial tracking but
found an unexpected second life as a consumer-facing
technology. Their resurgence in hospitality contexts gained
significant academic attention following the 2020 pandemic
period. Research found that customers showed a strong
willingness to interact with QR-based systems when the
interface was clean, fast, and required no app download. This
browser-based accessibility turned out to be a critical design
insight — systems that required application installation saw
dramatically lower adoption rates than those that opened
directly in a mobile browser.

Beyond menus, QR codes have been studied as tools for
customer engagement, loyalty program entry points, and even
allergy disclosure mechanisms. The common thread across
successful implementations is simplicity — the technology
works best when it disappears into the background and lets the
experience speak for itself.

2.3 Contactless Dining and Customer Behaviours

Consumer behaviour research conducted post-2020 reveals
a lasting shift in dining preferences. A significant portion of
diners across age groups express a preference for reduced
physical contact during the ordering process, not solely for
health reasons but for the sense of control and convenience it
provides. Being able to browse a menu at one's own pace,
without feeling pressured by a waiting staff member, has been
identified as a meaningful satisfaction driver.

Studies also highlight an interesting operational benefit —
digital ordering tends to increase average order value. When
customers browse at their leisure, they are more likely to explore
the full menu, notice add-ons, and make more considered
choices. This upselling effect happens organically without any
sales pressure from staff.

2.4 Research Gap

While existing literature validates the individual
components of digital dining systems — QR menus, mobile
payments, kitchen display systems — very few studies examine
what happens when these components are integrated into a
single, cohesive platform deployed in a real restaurant
environment. Most research either evaluates enterprise-level
POS systems in large chain restaurants or focuses on customer
perception of digital menus in isolation. The practical,
integrated experience of a full Scan & Dine workflow in an
independent restaurant setting remains underexplored.

This paper directly addresses that gap.
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3. RESEARCH OBJECTIVES

The study was guided by the following objectives:

e To design a QR code-based ordering system that
covers the complete dining workflow from menu
browsing to payment

e To develop the system using accessible, open-source
technologies suitable for small restaurant deployment

e To evaluate the system's impact on order processing
time, accuracy, and customer satisfaction

e To identify challenges and opportunities for future
enhancement of digital in-dining platforms

4. METHODOLOGY
4.1 Development Approach

The Scan & Dine system was built using an Agile
development methodology, divided into four two-week sprints.
This approach was chosen deliberately because restaurant
workflows vary significantly across establishments, and an
iterative build allowed the team to incorporate feedback from
actual restaurant staff and customers at each stage rather than
delivering a finished product that might miss real-world
nuances.

Sprint 1 focused on core architecture — database design,
user role definition, and QR code generation logic.

Sprint 2 developed the customer-facing interface — the
digital menu, item customization options, and cart management.

Sprint 3 built the kitchen-facing dashboard — the real-time
order display system that replaces paper KOTs (Kitchen Order
Tickets).

Sprint 4 integrated the payment gateway, feedback module,
and conducted end-to-end testing.

4.2 Technology Stack

Component Technology Used

Frontend Interface React.js, Tailwind CSS

Backend Server Node.js with Express
Database MySQL

QR Code Engine QR Code Generator API
Real-time Updates Socket.io

Payment Integration Razor pays

Hosting AWS EC2 (Free Tier)

4.3 Data Collection and Evaluation

The system was piloted in two independent restaurants over
a period of four weeks. A mixed-method evaluation approach
was used. Quantitative data was gathered through system logs
— tracking order placement time, kitchen response time, and
error rates. Qualitative data was collected through structured

surveys administered to 60 customers and interviews with 6
restaurant managers and 12 kitchen staff members.

A pre-deployment baseline was established by observing the
same restaurants' manual ordering workflows for two weeks
prior to the system launch, giving the study a genuine before-
and-after comparison rather than relying solely on subjective
impressions.

5. SYSTEM DESIGN AND

ARCHITECTURE
5.1 Core Philosophy

The design of Scan & Dine was governed by one
principle above all others: the system should require
zero learning curve for the customer. A first-time user
with no prior exposure to the platform should be able to
complete an order within two minutes of scanning the
QR code. Everything — the visual hierarchy, the menu
layout, the cart interaction, the payment flow — was
designed with that benchmark in mind.

5.2 How the System Works

When a customer sits at a table, they find a small card or
sticker displaying a QR code unique to that table.
Scanning it with any smartphone camera opens a
mobile-optimized web page instantly — no app
download required.

The page loads the restaurant's live menu, organized by
category. Each item displays a photograph, brief
description, price, and available customization options
such as spice level, portion size, or dietary preferences.
Items can be added to a cart, reviewed, and submitted as
an order with a single tap.

The moment an order is submitted, it appears on the
kitchen dashboard — a separate screen visible to kitchen
staff — categorized by table number and time of receipt.
Kitchen staff can mark items as in-progress or
completed, and the customer's screen updates in real
time, showing them that their order has been received
and is being prepared.

When the meal is complete, the customer can request the
bill through the same interface and pay via UPI, card, or
wallet without waiting for a staff member to bring a
physical bill.
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5.3 System Modules

Module Description
QR Code Management Each table gets a unique QR
linked to a table ID; admin can
generate and manage codes
Digital Menu Real-time menu management

via admin panel; changes
reflect instantly on customer
screen

Order Management Routes orders to kitchen
accurately with full

modification tracking

Kitchen Display Color-coded live order screen

(KOT) — green (fresh), yellow (5
min), red (10 min)

Payment Module Multi-method payment via
Razor pay with automatic
digital receipts

Feedback Module 3-question post-payment
survey with manager
dashboard analytics

6. RESULTS AND FINDINGS

6.1 Operational Efficiency

The most immediate and measurable impact of the Scan
& Dine system was on order processing time. Under the
traditional manual system, the average time between a
customer being seated and their order reaching the
kitchen was recorded at 7.4 minutes. This included
waiting for a staff member to approach, communicating
the order verbally, and the staff member manually
entering or writing and relaying it.

With Scan & Dine in operation, this time dropped to an
average of 2.8 minutes — a reduction of approximately
62%. This change was consistent across both restaurant
locations and across different times of day, including

peak hours when staff availability was most constrained.

Table turnover rate — the number of customer groups a
single table could serve in an evening — improved by
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an average of 18% across the pilot locations. This
translated directly into increased revenue potential
without any expansion of seating capacity.

6.2 Order Accuracy

Order errors — defined as any instance where a
customer received something different from what they
ordered — occurred at a rate of 11 per 100 orders under
the manual system. Under Scan & Dine, this dropped to
2 per 100 orders. The primary driver of this
improvement was the elimination of verbal
miscommunication. Customers select their own items
and customizations, and that selection is transmitted
directly to the kitchen without any human transcription
step in between.

Restaurant managers noted that the kitchen staff
experienced noticeably less confusion during peak
service hours, reporting fewer return trips to confirm
order details.

6.3 Customer Satisfaction

Survey results from 60 customers revealed that 87%
preferred the Scan & Dine experience over traditional
ordering. The most frequently cited reasons were the
ability to browse without feeling rushed, the
transparency of seeing order status in real time, and the
convenience of paying directly from the table.

Interestingly, customers also reported ordering more
items on average. The mean spends per table increased
by approximately 14% compared to pre-deployment
records, consistent with research on the organic
upselling effect of digital menus.

Metric Before After Improvement
Avg. Order 7.4 2.8 -62%
Processing ~ minutes  minutes
Time
Order Error 11 per 2 per -82%

Rate 100 100
Table Baseline +18% +18%
Turnover
Rate
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Customer Baseline 87% Significant
Satisfaction preferred

digital
Avg. Spend Baseline +14% +14%

per Table

. 6.4 Staff Experience

Kitchen and floor staff feedback was largely positive,
though the adjustment period during the first week was
notable. Kitchen staff initially found the digital display
unfamiliar but within three to four days reported that the
color-coded urgency system and elimination of
handwritten tickets made their work meaningfully less
stressful.

Front-of-house staff, freed from order-taking duties,
redirected their attention to service quality — checking
in on customers, managing ambiance, and handling
special requests. Several staff members noted that this
shift made their role feel more hospitality-oriented and
less transactional.

7. DISCUSSION

The results of this study make a reasonably clear case
that a well-designed, integrated QR ordering system
delivers real, measurable benefits across the key
dimensions of restaurant performance — speed,
accuracy, revenue, and satisfaction. What makes the
Scan & Dine model particularly relevant is that these
results were achieved in independent, mid-scale
restaurant environments using modest hardware and
widely available technology.

This matters because the conversation around restaurant
digitization has often been dominated by large-chain
solutions that are neither financially accessible nor
operationally appropriate for smaller establishments. A
system that requires a dedicated tablet per table,
proprietary hardware, or a monthly enterprise
subscription is not a realistic option for a family-owned
restaurant with twelve tables. Scan & Dine demonstrates
that meaningful digital transformation does not have to
be expensive to be effective.

The 14% increase in average spend per table deserves
particular attention from a business case perspective. It

suggests that the value of the system is not limited to
cost savings through staff efficiency — it also directly
contributes to revenue growth through better menu
discovery. This dual impact strengthens the argument
for adoption considerably.

The resistance observed among older customers is a
finding that responsible deployment must take seriously.
Technology should expand access and convenience, not
create new exclusions. Future deployments should
ensure that a staff-assisted ordering option remains
available alongside the digital system, not as a fallback
for failure but as a legitimate and equally respected
choice.

8. CONCLUSION

Scan & Dine began as a response to a straightforward
problem — the gap between how easily people manage
complex tasks on their phones and how unnecessarily
cumbersome the simple act of ordering food at a
restaurant remains. What emerged from the development
and evaluation process is a system that addresses this
gap not through technological complexity but through
thoughtful simplicity.

The findings of this study confirm that a QR-based
integrated ordering system can meaningfully improve
restaurant efficiency, reduce errors, enhance customer
experience, and increase revenue — all without
requiring significant capital investment or technical
expertise from the restaurant operator.

The broader implication is significant. As restaurants
navigate rising labour costs, evolving customer
expectations, and increasing competition, digital tools
that are genuinely accessible and genuinely useful
represent a critical strategic asset. Scan & Dine offers a
model for what that looks like in practice.

Future work will explore the integration of Al-driven
menu personalization — where the digital menu adapts
based on a customer's order history or time of visit — as
well as multilingual menu support for restaurants
serving diverse customer bases, and deeper analytics
dashboards to give restaurant owners actionable insights
from their order data.

The restaurant industry is not going to be transformed
overnight. But one table, one scan, one seamless
experience at a time — it is already changing.
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