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Abstract: Small and Microbusinesses strugglefor their survival
as they are always short of resources, clients and data to make
informed decisions. Only if they knew what to sell, when to sell
and whom to sell, they would not only survive but also thrive. This
iswherethey need some help of technology likeloT and Al to take
their business to the next level. 10T and Al can be used as a
combination to improve various business processes for small and
micro businesses. This led to the invention of a new Framework
which uses 10T, Al and Data Analytics to improve business
processes for various types of businesses. Let us take a service
example like selling personal use stuff such as clothes, jewelry,
shoes, etc. Thesetypes of businesses could use printable near field
RFID tagsthat can be bought for aslow as $0.01 each (price may
go down for bulk purchases) to put on the products. This tag will
carry various information like purchase history, price history,
discounts, availability, etc. With the use of these tags, businesses
would be able to personalize the buying experience for the
customersand learning their shopping habits. This could open up
greater revenue opportunities by improving the existing customer
base [1][4]. In this paper, we will discuss this framework and an
implementation of it in aretail world.

Keywords : 10T, 10T Al in Business, Advanced Analytics,
Sensorsin Service, Open Framework.

. INTRODUCTION

Every time a customer visits a business or aretail store,

he/she would search for a desired product in the store and
without spending much time, he/she would walk away after
purchasing it. He/she wouldn’t spend much time browsing
products which are out of his’her interest. Even if the store
owners try to rearrange the placement of the products in the
store to attract people, the customers would often walk away
without noticing the irrelevant things in their way [7]. This
could be a serious problem for micro and small enterprises
with a small customer base as their primary aim is to grow
their businesses for survival. What if we could give relevant
suggestionsto the customers while they are buying something
from a store?
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What if we could learn their shopping habits personalize
the shopping experience even better by offering discounts and
interesting offers [9][8]? This is the much-needed help for
small and micro businesses where they can better manage
their inventory and resources for maximum profitability.

[I. FRAMEWORK

This is a framework of a Smart Store System which would
greatly help the micro and small business owners to improve
their business processes. This framework uses 0T, Al, and
Data Analyticsto change the shopping experience. Theideais
to use RFID tags on each product, so whenever a customer
buys a product, he/she will get an instant recommendation on
his/her mobile or nearby screens while paying to the cashier.
The smart Al and loT-based RFID system will work together
to personalize the shopping experience by suggesting the best
recommendations to the customer

[41[6].
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The businesses will be opening more revenue opportunities
with personalized recommendations. They will also learn
about the shopping habits of the customer. Thus, business
owners can organize their store according to customer
preference in the first place [8]. This framework can aso be
used for figuring out inventory, stocking, seasonality and
manufacturing load.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation


https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijitee.L3501.1081219&domain=www.ijitee.org

An Advanced Framework to Design A Smart Store System using | oT, Al, and Data Analyticsthat | mproves
Business Processes for Micro and Small Businesses

The businesses can track seasonal changes and demands in
order to stock products in their store. By this way, there won’t
be an ‘out of stock’ situation ever. The Al would be smart
enough to anadyze the demand and inform about the
remaining stocks before they end up.

The store managers would be able to make informed
decisions after learning about their remaining stocks. If we
implement this framework in the restaurant businesses, we
can expect some truly astonishing results. RFIDs could be
attached to the food boxes/packaging/plates. These
businesses will learn which items on their menu sell the best.
Hence, they will be better prepared to serve those dishes once
ordered. This will greatly reduce the waiting time at the
restaurants. The Al will display the most preferred dishes on
the nearby screens to attract more customers. In addition,
better complimentary items like drinks, fries, etc. can be
suggested. Altogether, thisframework will bring better human
resources management and financia management in
businesses [5][8][10].

I1l. MATERIALSAND METHODS
A. Internet of Things
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It means a world of interconnected objects that are uniquely
addressable. Components like RFID tags, sensors, actuators,
mobile devices, etc. are making it possible to have an
interconnected world.

Today, data consumed and produced keeps growing at arapid
rate. There are different 10T-based applications being used in
different domains and have succeeded in providing huge
benefits. In this framework, data analytics is being used to
anayze big and small data sets with different data properties
to bring actionable insights and meaningful conclusiong4].
By implementing 0T -based solutions, businesseswill be able
to make smarter and informed decisions in order to improve
revenue as a result. They can bring revolution to stores and
businesses which are thriving to attract customers. Analytics
by 10T devices can make better store design. By placing loT
devices at several places acrossthe store, businesses can learn
which area is the most visited area. By collecting and
analyzing data from the store, a store can produce predictive
analysis. This means that store managers are likely to learn
where the customer islikely to go. Or what products they are
likely to buy on a specific time of the day?

This prediction with the use of 10T devices can greatly
increase the customer’s perception of the store and products.
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By this way, the stores or businesses have more chances to
have impulse buyers and repeat customerg 8][10].

B. Artificial Intelligence
Al or Artificia intelligence devices are meant to simulate
human thinking capabilities in order to fulfill repetitive or
complex tasks. Al-based programs and systems have the
ability to gather information, utilize logical policiesto process
data, recognize and correct mistakes. In the business world,
rather than having a role as a replacement for human
intelligence and ingenuity, Al is seen as a supporting hand.
However, it can process and analyze the bulks of data more
quickly and efficiently than a human mind. Today, in some
industries Al is powerful enough to automate the business
intelligence and analytics process by providing a holistic
end-to-end solution. Many banks are using Al-enabled
applications to detect any kind of fraudulent activities under
their jurisdiction. Many online shopping websites are using
Al-based chatbots which are providing customer support as
they are able to understand human conversations. These bots
can help the customers to find out what they want to know,
extract information from the website, and direct them to a
particular relevant page [1][2][3].
Al won’t necessarily replace humans any time soon, however,
it will certainly gear up organizations to do much more. The
impact of Al will only be magnified in the coming decade, as
most of the industries will transform their business model in
order to take its full advantage. Al will create its greatest
impact on three components of businesses; marketing,
finance, and organization structure [3].

& #
C.Sensors and Devices
Multiple RFID tags, NFC tags, readers and computers will be
used to build the Smart Store System. These RFIDs are very
cost-effective and time-saving solutions for micro and small
businesses to grow customers. Each RFID costs around $0.01
(lessif you buy in bulk) and the best thing about them is that
they arerecyclable. Thus, storekeepers need to make sure that
the customer doesn’t checkout with the tags while leaving the
store. Gathering and organizing the correct information is
important to ensure the overall success of a business. RFIDs
do thisby producing accurate data for their finances and sales
projections. By using these tags, a store/business will learn
what products their customers are buying, how much
inventory is left, and recommend relevant products based on
their customer’s current purchase [10]. These types of sensors
make it possible to collect high amounts of data remotely.
This means that a store/business owner can collect data on
his’her daily operations without being dependent upon their
employees or without manually
entering the data.
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The first thing a business should do to switch to RFID tagsis
to tagging the tags to its products. Then, they need to have
strong software which could manage the RFIDs. Most
Airlines have started to use RFIDs to track baggage as it
moves from place to another and eliminate the problem of lost

baggage [4].

V. RESEARCH AND DESIGN

The research behind this invention was quite intensive. This
research was done with the main objective to improve the
business process of Micro and Small businesses. Figuring out
the right combination of 10T and Al was important to make
the system work seamlessly. This needed tons of trial and
error to take the best advantage of machine learning. Earlier,
only loT was considered in the development of the Smart
Store System. However, it was not possible to process such a
huge amount of data and recommendation for the customers
by just using 0T -based technologies. For this reason, Al aso
came into the development of this system. The main work of
collecting the data from the products is done by the IoT
devices. However, smart Al is required to process and
generate recommendations for customers. There’s a smart
algorithm that works efficiently to understand the buying
habits of the customers. It instantly searches rel evant products
from the store and suggests them to according to the product
purchased by the customer. This Al runs works with filters
like size/color/weight/price/material/natural/manmade  to
improve the recommendations [4].

The framework is suitable for many verticals and applicable
to improve various other business processes other than selling
process.Next section describes the detailed flow chart to show
the flow of the system.

V. FRAMEWORK FLOWCHART

Following flowchart shows the entire step by step process
to make products visible to customers by using |oT, Al and
Data Analytics. Small and Micro businesses could also use
this framework to improve other business processes than
selling process.
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1. In the beginning, RFID tags get printed from the
manufacturers. Then, the business owner purchases
the tags.

2. Next step is to tag (stick) these RFID tags to the
products in the inventory of the store.

3. The customer needs to scan the product either on
hig’her phone or reader present at the store.

4. The information gathered from the RFID of the
product gets stored for Data analysis.

5. The Artificial intelligence engine will analyze the
product info to recommend relevant products to the
customer

6. The recommendations list either gets presented to a
display present in the store or customer’s phone (this
depends whether the product was scanned by a
phone or an RFID reader present in the phone). This
increasesthe chances of getting more impulse buyers
for the business.

7. The stored info is used for inventory management,
store design, personalizing, prioritizing products,
etc.

V1. ADVANCED USES

Thissmart store system can be adopted into multiple places
to improve efficiency and productivity. If afast-food business
implements this in their operation, they could predict the
orders of their customers can reduce their waiting time at the
restaurant. This system can be implemented in schools to
conduct automatic attendance (RFID tags can be attached to
school bags). All the airports/shipment companies could use
this system to have the pinpoint location of the
package/baggage. GY Ms can keep atrack on their equipment
and ensure maintenance on time. Theatres can also adopt the
same system to give exciting offers and discounts to the
moviegoers.

The possibilities are endless by using 10T and Al together.
The algorithm-based recommendation system is the most
notable feature of the entire system. It is very similar to the
algorithms used by Y outube or Netflix in the digital world to
recommend users most rel evant videos and movies. However,
this system works in the real physical world where products
are recommended to the customers. By adopting 10T and
Al-based technology, the business will have enhanced
products and services with increased operational efficiency

[oel(8]-

VIlI. CONCLUSION

This Smart Store System has the capacity to improve
business processes by attracting more customers, improving
human resource management, improving financial
management, and enhanced inventory management. The
businesses will not go out of stock without their knowledge as
the system keeps them updated about the inventory. By
learning the shopping habits, the stores can organize store
design to create an impactful imagein front of the customers.
Microbusinesses and small businesses will be benefiting the
most out of thisinexpensive RFID based framework [4].
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