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Abstract — In an increasingly digitalized world,
businesses must adopt innovative solutions to
enhance customer experience. This paper
explores the integration of QR codes, audio,
and video technologies into web applications
using Nextjs, a powerful React-based
framework. By leveraging these tools,
companies can create engaging, interactive,
and efficient user experiences that cater to the
needs of modern consumers. This research
highlights the potential applications, benefits,
and implementation strategies of these
technologies within the Next.js ecosystem.
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I. INTRODUCTION

In today's fast-paced digital era, customer
experience, or CX, has emerged as a critical
differentiator for businesses that are striving to
stay ahead in competitive markets. As consumers
become more tech-savvy, their expectations are
for seamless, personalized, and engaging
interactions through multiple channels. To cater
to these rising expectations, businesses are
turning

to innovative technologies, including QR codes,
audio, and video, in order to transform and enrich
customer experiences.

© 2025,IJSREM | www.ijsrem.com

Leverage technology as a means to enhance CX is
less about new tools and much more about how to
make use of them in strategic approaches to
connect with customers deeply, simplify
processes, and deliver value to them.
Technologies such as audio, video, and even QR
codes present opportunities to bring customers
into the mix in dynamic interactive ways. These
elements can, when used in customer contact
points, create immersive experience that can drive
satisfaction and loyalty, advocacy.

A. The Role of QR Codes in Enhancing
Customer Experience

QR codes have revolutionized the way businesses
bridge the gap between the physical and digital
worlds. These scannable codes offer a convenient
gateway for customers to access information,
services, or products with a simple smartphone
scan. Their versatility has made them a powerful
tool across various industries, from retail and
hospitality to healthcare and education.

For instance, in retail settings, QR codes can
instantly access product information, customer
reviews, or offers, enabling the consumer to make
informed decisions. In hospitality, QR codes have
transformed dining experiences by offering
contactless menu browsing, ordering, and
payment systems. All these help reduce friction
and enhance convenience, thereby creating a
seamless customer journey.

DOI: 10.55041/IJSREM40850 | Pagel


http://www.ijsrem.com/

&;’ \gg

: I3:’1‘%31nternational Journal of Scientific Research in Engineering and Management (IJSREM)

)
w Volume: 09 Issue: 01 | Jan - 2025

SJIF Rating: 8.448

ISSN: 2582-3930

B. Increasing
Experiences

Involvement by Audio

Audio technology is, by far, an underused way of
improving customer experience. From podcasts
and voice assistants to immersive soundscapes,
audio content helps businesses interact more
intimately with customers.

Voice assistants like Amazon Alexa, Google
Assistant, and Apple Siri have changed the way
customers interact with brands. These Al-driven
tools allow users to carry out tasks, find
information, and even make purchases simply by
using voice commands, making it one of the most
accessible and efficient experiences for users.
Optimization of offerings for voice search has the
potential to enhance the reach and relevance of
businesses in an increasingly voice-driven world.

C. Including  Video  for
understanding

improved

Video has become an indispensable medium for
engaging audiences and conveying information
effectively. Its visual and auditory appeal makes
it a powerful tool for storytelling, education, and
entertainment—all of which contribute to an
exceptional customer experience.

Businesses are using video in several ways to
enhance CX. Product demonstration videos, for
example, help customers understand features and
functionality, thereby reducing uncertainty and
boosting confidence in their purchases. Tutorials
and how-to videos empower users to get the most
out of their products, which leads to greater
satisfaction and reduced support requests.

Live video streaming has also gained traction as a
way to foster real-time interactions with
customers. From virtual events and webinars to
Q&A sessions and product launches, live video
offers a sense of immediacy and authenticity that
strengthens brand loyalty.

Il. LITERATURE REVIEW

Unified Theory of Acceptance and Use of
Technology (UTAUT):

A vast array of studies explores customer
experiences, web applications, apps, smart
devices, and wireless communication enable the
collection of physiological data such as number of
minutes spent on the product, number of times the
product is re-visited. This section reviews the
most influential works that discuss the use of QR,
Audio and Video in customer experience.[1].

Study 1(Tiesong Zhao, Member, IEEE, Qian
Liu, Member, IEEE, and Chang Wen Chen,
Fellow, IEEE): The paper "QOE in Video
Transmission: A User Experience-Driven
Strategy" focuses on Quality of Experience (QoE)
as a user-centric approach to evaluating video
transmission performance, contrary to the
traditional metrics like Quality of Service (QoS).
QoE combines technical system factors with
human and contextual influences, offering a
comprehensive framework for assessing end-user
satisfaction. The study addresses three main
aspects: QOE modeling, assessment, and
management in video transmission.[2]

Study 2(Mohannad A. M. Abu Dagarl *,
Ahmad K. A. Smoudy2, 2019): The paper
examines the role of Al in enhancing customer
interactions, especially within the Palestinian
context. By using a combination of qualitative
interviews with industry leaders and quantitative
surveys from internet users, the study identifies
how Al can enhance personalized customer
service and after-sale support.[3]

Study 3(, Harrison Oke Ekpobimil 1 Foschini
Group, Stanley Lewis Centre, Cape Town,
South Africa): The paper, discusses strategies for
optimizing web applications with NextJS, which
is a React-based framework. It particularly
explains the key features of NextJS, such as SSR,
SSG, and ISR, which meet performance and
scalability requirements. The paper discusses
techniques like code splitting, lazy loading, and
image optimization as well as the more advanced
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approach towards custom configurations of
Webpack, integration with CDN, and Progressive
Web App (PWA) capabilities.[4]

Study 4(Bahman Huseynli June 2022,
Azerbaijan State University of Economics,
Azerbaijan.): The paper explores how profound
digitalization is as a force in enhancing customer
interactions and overall satisfaction. It shows how
companies use emerging technologies to create
seamless, engaging, and personalized experiences
across multiple touchpoints. The study considers
the theoretical foundations of customer
experience, focusing on mapping customer
journeys and integrating digital tools to enhance
value delivery.[5]

Study 5(Randy Hackbarth, Audris Mockus,
John Palframan, and Ravi Sethi, Avaya Labs
Research.): The paper introduces a methodology
based on improving the quality of software
through customer experience. In this, it puts
emphasis on addressing CFDs, or customer-found
defects, in order to evaluate the quality from the
user's point of view. The proposed framework
includes the Customer Quality Metric (CQM), the
fraction of installations affected by defects, and
the Implementation Quality Index (IQIl) to
evaluate how effective error-removal practices
such as static analysis, code reviews, and
automated regression testing are.[6]

Study 6(Kah Phooi Seng , Member, IEEE, and
Li-Minn Ang, Senior Member, IEEE.): The
paper is a novel approach to analyzing customer
emotions and satisfaction using video analytics in
contact centers. The system introduced is the
Intelligent Audio-Visual Emotion Recognition,
which combines audio and visual data to
recognize six universal emotions: happy, angry,
sad, disgust, surprise, and fear.[7]

Study 7(Chris Norval and Jatinder
Singh,IEEE): The paper, explores how
transparency can be made effective in consumer
IoT systems, especially in smart homes. It
addresses the problem of the often opaque nature
of operations in 10T devices and underlines the

need for transparency to ensure accountability,
privacy, and user control.[8]

I11. BACKGROUND AND
TERMINOLOGY

A. Leveraging Customer Experience
B. Next.js
C. User Interface Graphics

A. Leveraging Customer Experience: The
emphasis of the project is to provide customers
with an interactive, personalized language and
experience. This involves the use of technologies
that contribute to the nature of connection users
have with product features, interaction that is
exciting and meaningful.

How it is Achieved?

Personalization, Efficiency and Accessibility,
Engagement Enhancement, Seamless
Multiplatform Experience: Personal QR codes
deliver customized product information or
content based on their particular user preferences
or their browsing history. Recommendations for
multimedia content-for example, instructional
videos or promotional material-that are tailored
for the needs or interests of that particular user.
Integration of QR codes for speedy access to
current and relevant product detail: There are no
long manual searches anymore. Availability of
interactive audio and video content that gives
immediate insight and understanding on product
attributes and functionality. Allowing users to
engage in new experiences with product features,
i.e. augmented instructions via QR code.
Multimedia-driven storytelling that will ensure
that users will keep on interacting as long as
possible. The project is to provide compatibility
with respect to platforms to ensure users have one
consistent experience across mobile devices,
tablets, or desktops.

B. Next.js: Why Next.js ?

Next.js is a perfect framework for building fast,
scalable, and SEO-friendly web applications
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based on React. The project uses it thanks to its
unique advantages:

Performance optimization: Server-Side
Rendering ensures proper display of dynamic
content to ensure that page rendering is quick,
especially for a user connected through analog
connections. Static Site Generation for ready-to-
go rendered pages that minimize workload on
servers and hence improves on scaling.

Scalability: Next.js is set up for future growth,
allowing you to accommodate traffic spikes or
develop new features without compromising
performance [7]. The modularity allows for
extension or modification to suit developer needs.

SEO-Friendly: It allows crawlers and search
engine bots to easily crawl the site and index
dynamic content thus allowing the site to rank
higher in search results. Allows pre-rendering
pages with meta tags personalized for each unique
product or feature increasing their chances of
being noticed [7]. Dynamic and Responsive Ul:
Next.js facilitates the creation of flexible user
interfaces that adapt to any device and various
screen sizes. Because of the inclusion of lazy
loading, the required resources are loaded only
when needed, thereby enhancing user experience.
Developer-friendly features: Provides instant
integration with APIs and Content Management
Systems (CMS) to provide dynamic content that
can be updated easily. It has a wide community of
support and plugins, making it a great choice for
large-scale applications.

C. Ul Graphics:

Aesthetic Design: Modern design principles, if
you will, include minimalism, clean layouts, and
a coherent color palette, all contributing to an
elegant look. These would be high-quality
graphics and animations supporting the
functionality, not overloading the user.

Intuitive: This will be to logically group features
giving a clear path to users who need to find
things easily. Getting rid of confusion and

generally getting users satisfied by proper
labeling and placement of buttons.

Responsive: Graphics are optimized for sizes
across all devices, ensuring a mobile phone,
tablet, or desktop-running environment. Scalable
vector graphics (SVGs) and responsive layouts
make sure visuals are crisp with varying
resolutions.

Accessibility: Ensure users with disabilities can
use the interface by meeting web accessibility
standards (e.g., WCAG). The interactive and real-
world features include high contrast mode, screen
reader compatibility, and keyboard navigation.

User-Responsive Design: Correlating feedback
from wusers in improving design features.
Providing customizable Ul elements, such as
themes and layouts, that cater to the variety of
preferences.

Aspect

QR Code

Generation

Multimedia
Hosting

Content

Management

Custom Ul
Design

User Experience

Flow

Technical Focus

The differences from the earlier model and our

First Description

QR codes can be created manually
(QRCode.js) or dynamically via Next js
APl routes.

General mention of audio and video

embedding using HTMLS tags.

Dynamic content managed using CMS

platforms like Strapi or Sanity.

Focuses on a "seamless, interactive, and
user-centric experience” without

detailing the Ul tools.

Emphasizes a general seamless and

interactive user experience.

Broad overview of technologies like
Nextjs, CMS, and QR code tools for a

fast and scalable app.

Fig. 1.1

Second Description

QR codes are dynamically generated using
QRCode.react in Next,s for each product

feature.

Specifies hosting multimedia content on
platforms like Amazon $3, Vimeo, or
YouTube.

No mention of CMS platforms. Focuses on

content embedding and delivery.

Highlights custom Ul design using tools like
Tailwind 55 or Styled-Components for

responsive Uls,

Describes a seamless flow where users scan
QR codes, access multimedia, and interact

with a custom Ul

More technical specifics about QR code
tools (QRCode.react), multimedia hosting,

and Ul libraries.

proposed model is seen in the fig 1.1

IV. PROPOSED METHODOLOGY

The proposed system combines QRCode, audio
and video components to improve the customers
perspective while using web applications. This
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section details the methodology, encompassing
the problem identification/defined goals, the
technology framework, implementation
strategies, tools and technologies being used and
the benefits. This methodology can be adapted
across industries like retail, hospitality,
healthcare, and education to elevate customer
experiences through an efficient blend of QR
codes, audio, and video content.

A. Problem Definition and Objectives

Goal  Statement: Improving  Customer
Experience through Speed, Convenience, and
Interest by utilizing QR codes, audio, and video
for information

Major Objectives:
. Information delivery time will be
shortened.
. Accessibility of product or service
information will be enhanced.
. Customer engagement and satisfaction

will be improved.
B. Technological Integration Model
Introduction to QR Code Technology
QR codes bridge the physical and digital world:

. Design and Display: Create QR codes
with links to content, such as audio or
video, and place them in a visible
location, such as on products,
marketing materials, or Kiosks.

. Content Accessibility: Scanning the
QR code takes the customer to:

. Video product demos

. Audio/video tutorials or FAQs

. Customer support options, such as

direct call or chatbot
Use Cases:

1. Retail: Scan a QR code on a product to view a
video review/demo

2. Restaurants: Access audio descriptions or video
visuals of menu items for accessibility.

3. Tourism: Scan codes at landmarks to listen to
historical video guides or multilingual audio
descriptions.

Audio Integration
Making audio more accessible and engaging:

1.Audio Content Development

. Record product descriptions, guides,
or step-by-step instructions.

. Make them multilingual for broader
access.

2. Use Case Examples:

1. Public Spaces: Customers scan a QR code
to listen to directions or descriptions in
their preferred language.

2. Retail: Audio product features for the
visually impaired.

3. Customer Support: Easy access to pre-
recorded answers to FAQs.

Video Integration

Videos offer a richer, more interactive customer
experience:

1.Video Content Development

. Create  short, engaging, and
informative videos

. Focus on tutorials, product demos,
customer testimonials, or explainer
videos.

2.Use Case Examples

1. Retail/Services: Video tutorials for
product setup or feature functions

2. Healthcare: Explanation of procedures,
aftercare, or medical product usage

3. Hospitality: Virtual room or facility tours
enhance the decision-making process by
the customer
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Implementation Phases

Customer enters the
store

Sees a product with QR code

l

Scans QR code -
Goes to product page

Choose Audio or Video option

Audio or
Video?

Audio Video

4 !

Narrates product

Shows product video
features P

Phase-1: Content Planning and Development

. Identify the customer pain points and
prepare relevant content
(audio/video).

. Content Alignment with customer.

Phase-2: QR Code Launch

. Create dynamic QR codes to link to
the audio/video content.

. Place QR codes in touchpoints:
product packaging, in-store

promotions, advertising, website, or
public locations.

Phase-3: Pilot Testing and Feedback

. Conduct pilot testing with a focus
group for the QR codes.
. Obtain  feedback on usability,

accessibility, and engagement.
Phase 4: Monitoring and Optimization

Utilize analytics to track:

Scans of the QR code

Audio/Video content engagement in terms of
views and retention time.

EHE
= e e
Content Optimization according to User

Behaviour and Feedback.
Your Wishlist [ < oo |

Tools and Technologies

1. QR Code Generators: Dynamically generate
QR codes linked to specific product features using
Next.js

2. Audio/Video Platforms:

. Audio: For Podcasting purposes on
Spotify, or Simple recordings.

© 2025,IJSREM | www.ijsrem.com

DOI: 10.55041/IJSREM40850 |  Page6


http://www.ijsrem.com/

&;’ \gg

: I3:’1‘%31nternational Journal of Scientific Research in Engineering and Management (IJSREM)

)
w Volume: 09 Issue: 01 | Jan - 2025

SJIF Rating: 8.448

ISSN: 2582-3930

. Video: YouTube, Vimeo, or players
within the website.

Benefits
. Quicker Access: Relevant information
is instantly available to customers
. Higher Engagement: Users will be

held onto due to the presence of Visual
and Audio Content.

. Improved Accessibility: Addresses
multiple needs (multilingual, visually
impaired, etc.).

. Greater Satisfaction: Reduces
frustration, boosts trust, and enhances
the customer experience.

V. KEY CHALLENGES AND
LIMITATIONS

The adoption of QR codes, audio, and video
technologies presents several underexplored areas
that merit further investigation. One such area is
the limited study of demographic differences in
QR code adoption across regions and age groups,
which could reveal crucial insights into tailoring
solutions for diverse societal segments.
Additionally, integrating these technologies with
emerging innovations like blockchain remains an
underutilized avenue for enhancing security and
trust. While much focus has been placed on initial
user engagement, long-term customer retention
post-adoption lacks sufficient research, especially
regarding its sustainability and impact. Similarly,
the influence of personalization on the Quality of
Experience (QoE) for diverse user communities
has not been adequately explored, despite its
potential to drive deeper engagement and
satisfaction. The comparative effectiveness of
traditional versus Al-driven strategies for video
enhancement remains insufficiently analyzed, as
does the cross-cultural adaptability of Al-
enhanced solutions in addressing global user
needs. Questions around the long-term cost-

effectiveness of Al-based systems in multimedia
applications also persist, highlighting a need for
economic evaluation. On the organizational side,
employee adaptation challenges during digital
transformation are often overlooked, even though
they significantly impact the success of
technology adoption. Moreover, there has been
limited focus on developing solutions for multi-
platform software environments, user-friendly
interfaces, and real-time frameworks that
prioritize  transparency and  interaction.
Addressing these gaps could provide a more
comprehensive understanding of how to leverage
modern technologies for diverse, inclusive, and
effective customer experiences.

V1. OPEN RESEARCH
AREAS/ISSUES AND FUTURE
DIRECTIONS.

This project has potential for further development
and innovation as there are many avenues for
future expansion. For example, adding augmented
reality to provide customers with rich product
experiences is one potential direction. Linking
QR codes with AR content could allow customers
to interact virtually with products by exploring
features in a much more engaging and intuitive
way. Other growth areas include the utilization of
Al for personalized content delivery. Al can
analyze customer preferences, purchase history,
and behavior to recommend tailored audio and
video content, enhancing user satisfaction.
Additionally, multilingual support could be
expanded, allowing the system to cater to a global
audience by dynamically delivering audio
narrations and subtitles in the user’s preferred
language.

E-commerce functionalities can be integrated to
allow customers to place orders directly after
viewing the product demonstrations. The
analytics capabilities of the system can be
improved by including machine learning to
provide a deeper understanding of user behavior,
helping businesses optimize their marketing
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strategies. In addition, as sustainability becomes a
concern, the linking of QR codes to digital
product manuals and eco-friendly guidelines will
help reduce the need for printed materials.
Finally, accessibility compliance, for example,
with standards such as WCAG, could make the
system more inclusive, meet the needs of users
with disabilities. These directions not only
enhance the customer experience but also position
the project as a versatile, future-ready platform for
diverse industries.

blockchain technology could be integrated to
enhance transparency and trust. By linking QR
codes to immutable blockchain records,
customers could verify product authenticity, track
supply chain origins, or access warranty
information, particularly for high-value items.
Gamification elements could also be incorporated
to boost engagement—QR codes could unlock
exclusive content, rewards, or discounts,
encouraging customer interaction and brand
loyalty.

Another innovative path involves real-time
customer support through QR code-triggered
chatbots or live video assistance. This would
provide immediate help or guidance, particularly
for complex products or troubleshooting
scenarios. The system could also explore
integration with 10T devices, allowing QR codes
to trigger smart device actions—for example,
pairing with home automation systems or
initiating device-specific configurations.

Sustainability-focused features can also drive
future development. For instance, QR codes could
link to end-of-life instructions, recycling
programs, or carbon footprint data, helping
environmentally conscious consumers make
informed decisions. Additionally, data privacy
and security measures could be further enhanced,
incorporating user-consent-driven
personalization to build trust and align with
evolving privacy regulations.

Lastly, industry-specific adaptations could be a
major growth area. In healthcare, QR codes could

guide patients to medical device tutorials or
provide detailed medication instructions. In
tourism, audio and video content could serve as
multilingual guides to cultural landmarks. By
adapting the system for various industries and
emerging technologies, this project has the
potential to evolve into a comprehensive platform
for delivering rich, interactive, and personalized
user experiences across domains.

VIl. CONCLUSION

This project concludes a step towards enhancing
customer interaction and trying to deliver a
seamless user-experience. This creates an
interactive and personalised journey for the users
by incorporating QR codes which also makes
detailed information more accessible and the
product, its multimedia elements, such also video
and audio making it easier for the customer to
understand it in simple content, allowing
customers to explore all the features in hassle-
free, time free manner. By incorporating a
visually appealing, responsive user interface built
with Next.js, the adoption can ensure smooth and
easy navigation that greatly enhances satisfaction
levels. Further, utilising the CMS providing
greater flexibility, making it easy to manage
dynamic content, hence ensuring that the team can
readily update product information and content
while being updated without requiring an
exhaustive amount of technical interference.

The benefits of our project, which stands out is
scalability and forward-looking designs of the
web application. Using Next.js, its already
optimised for further enhancement, which makes
the project more robust and capable for
accommodating the changes of the customer.
Keeping the project relevant, innovative and
always ready to evolve hence the new benchmark
in delivering modern and customer centric
solution.
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