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COURSE:
UBIQUITOUS/PERVASIVE AND
CONTEXT-AWARE COMPUTING

Ubiquitous
computing
in retail

By Alessandro Elisa, Padilla Micaela
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The evolution of retail

Today retailers are interested in
using such pervasive technology in
the stores.

The user experience must benefit
the customer and bring them back
Into the shops ideally combining:
offline experience

product reviews

rating

recommendations



NFC DEVICES
It refers to

communication. It

proximity

Integrate
information about the user profile
and his physical activities, to return
relevant information

IOT TECHNOLOGIES

The set of digitized physical objects
that communicate and interact with
each other or with the external
environment.



Those data show that

o In the world of retall,
o particularly in stores,

the physical and social

realities change very
OF )
CONSUMERS WOULD LIKE TO ACCESS quickly.
TO PRODUCT INFORMATION
BY SCANNING A BARCODE WITH THEIR

SMARTPHONE.

14% WOULD LIKE TO USE THE
SMARTPHONE FOR PAYMENT.

Source: Deloitte Research, State of
Media Democracy (UK) 5th Edition, 2011
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Ubicomp and retail: what and how?

loT approach transforms the
physical objects and surfaces in a
store into an

- interactive
- activity-aware environment

This pervasive approach exploit
leveraging sensors and actuators
and their meta-information, which
are exposed on the Internet as
“virtual entities” through interfaces.



1. Fitting room
HOW IS IT CHANGING?

Integrated systems.technologies that

'tit" in the traditional concept



If what we already have in the online stores

was combined in one physic place, than we
should have a fitting-area mirror, which
would be a specitic point of interaction
between customer and the product, with its

supplemental information.
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WHERE?
- Mango flagship store (Lisbon,

Plaza dos Restauradores)

- Rebecca Minkoff flagship store
(New York City, SoHo, 96 Greene
Street)

- Ralph Lauren flagship store (New
York City, Fifth Avenue)

- Tommy Hilfiger flagship store
(London, 138 Regent St.)

FEATURES

it allows a person trying on clothes to
send video of himself to friends who
can send back comments and vote.

It can also project a static image of an
alternate garment onto the mirror
allowing the person to see roughly how
it might look on him.

|




Augmented Reality fitting rooms in Shanghai




2. Customer service
WHAT'S HAPPENING?

Some extension of actual standards



loT technologies are pervasives:

- Real time, direct interaction: customers can interact with the
installation to get product details, customize the model they are
holding in their hands, or linking to the product using NFC tags,

and much more.

- Indirect interaction: customers effect a change in the
environment. Such changes are detected by sensor and raise
events as well as changes in the related virtual entities. As a result
targeted advertisement based on customer’s preferences and

previous behaviors can be shown.

BEST PRICE
GUARANTEE



WHAT IS IT?

It is an extension of the Bluetooth standard in
version 4.0. It enables low-power, low-cost and
short-range wireless communication. It is a

proximity sensing device.

FEATURES

Customer enters into store and get notification
about nearer products. In form of notification
they get discounts, offers, price, description,

colors and reviews of previous customer.

Customer can buy any product using
application and get many benefits like they
don't spend the time to understand the product

features or stay in line for the payment.

Beacon
technology




Beacons: What they'll do for retail




Al and machine
learning

WHAT IS IT?

Machine Learning is a branch of Artificial
Intelligence (Al) and computer science which
focuses on the use of data and algorithms to
imitate the way that humans learn, gradually

improving its accuracy.

FEATURES

Google Contact Center Al is an example to
understand how machine learning could be
integrated in retail system, to meet customer
needs.

Google Center Al is one of the few technologies
based on Dialogflow, an avantgarde system

which provides a natural lifelike conversation.




3. Supply chain

WHICH NEWS?

ldentification methods for retail



WHAT IS IT?

The Radio Frequency Identification (RFID)
technology is a wireless identification
method, which contributes to improve

communication capabilities of electronic

informations associated to physical items.

FEATURES

* inventory losses reduction
* increase of efficiency
e speed of processes

e improvement of information accuracy

RFID and
nanotechnologies




4. Cash desks

THE IMPROVEMENT

An efticient way to change the

traditional cash desk concept



WHAT IS IT?

Multimodal sensing is a way to revolutionizing
the traditional concept of retail. Self-checkout
can reach high accuracy, but they could be very
unprecisely beacuse they only control the
product weights. Those systems require a
training images and than, a detection phase.

The sensing is both visual and weight.

FEATURES

It works through:
e visual recognition
e weight recognition

® emotion recognition

This mapping, can make self-checkout an even

faster and easier experience.

Multimodal
Sensing

Raid: 0.55

purpoese: 0.57




5. Online shopping experience
THE IMPROVEMENT

An efficient way to change the traditional cash

desk concept



WHAT IS IT?
The Augmented Reality (AR) is the

enrichment of human sensory perceptions
through informations. It could be used for
retail as well, to get customers chances to
enrich their shopping experience, in

particular when they cannot try garments.

ADVANTAGES

e |t reduces returns for clothing stores
e Makes Online Products “Tangible”
e Brings customers inside a store

e Reduce hygiene issues

Augmented reality




Ethical " PRIVACY IN UBICOMP

implicqiians and m PHYSICAL BARRIERS
FOR PEOPLE WITH

accessibilify DISABILITIES (PWDS)



https://pdf.sciencedirectassets.com/277811/1-s2.0-S1877042816X00109/1-s2.0-S1877042816302749/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEHEaCXVzLWVhc3QtMSJHMEUCIFM6f%2FCMrF8QtLz30OrDMaf%2Bx3N6u0Dts8eSgKqF3LWdAiEA22dpU2IsKCKxGB%2BwB48qAqGT4Sw0rAfrVf%2FwQD7A%2FqoqgwQI6v%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FARAEGgwwNTkwMDM1NDY4NjUiDI6NSoxXQUbiqF%2BoCirXA7IuCWwfr9IpgB7%2Fd9F4zumO%2BmXur11nokgSG9eQYXIEvLhkkxlvODk7X5D72r%2F6WcWOqtAT%2F6Tavdld7AKvsnWGC2%2FDsjS8P5drIRRpkGD2jY7CXpewOjW8lRJky1W6PtoJNfJKPkfMMtkASrhqrU%2BErLd%2BEPSiOM%2FIqd0%2Bu2jesoxhhdNWrmgy0s3lTlYGXS6J22H7xZbnkWj%2BS3S0T3cWJl5hrcGQqEvFrWmXki%2FNlqBzQwb0RJU38d8jsn3RRsxk9zUBku%2FqiGaoxsLw5Dr3aopl42%2FeIw21isslXMZoPgEeSItlg6TthKj1OxDGcRw0tTDPTWmBGGbeD3IiYbJesQALQizWE8xF1i8i9swSpJt9ARM%2Fzqx35ob%2BJ2FrOVZUFS0NWKvmhpAIsgJRfKilt7dnM%2F453fuFjk1zC9wwnQSMobtjuBsJQNulno749lfPj9VBr65aibV2AlFzsEx0bEXQ%2F1Cgx04om7UG%2BMtYju2Yo3XIFISu57mW8vLtfoRLr8GuZ7EOwxsiUy%2FCzGt%2BB4dC0Pol0Q8YtLf2htIESFCdMCFIrnrVis87RlYmXBv2%2Bw6AUoWu2rpuXelH%2BQnBemWWOdSE7JY9u3HJq32G7bO4hoX9PzCX94%2BLBjqlAYvytex9AUjepAjD3D3pWqOSKoG9SCzI6JpWO0z0MpnNiA9VcQM6DWFYGYpATIINKl4Sv0L6rKbMRY7zqR7y7Uxv50II78lI2JhPsHYS5jdYN98lKCQfuXULcCDTrs%2FRMQoOBmbyfoLU2dEc0Z3tiiNXMbXok9tgUjRTLjffANkW%2B929D6AeAJ%2Fowx8J2Ky9eDG2hGx3XjJB5EeGYMcrLMmMKMzNgw%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20211011T093440Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYU5MP7Z4N%2F20211011%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=7a40eea00afce85baf8de8c73cfaac1698dc5955e3ba5b4821e7f1f982c1f544&hash=db2f0fa6041394c22ec0ca180c3518456dd0deb771eef46175bd1d7a18551dac&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S1877042816302749&tid=spdf-f9d9d059-b8eb-4462-b747-284e8a01ec7d&sid=cd4195ea311e354b0c58a954714b15eb8367gxrqb&type=client

Privacy in ubicomp

With the advent of modern telecommunication
and computers, society’'s focus changed from
bodily and territorial privacy to communication
and information privacy. Ubicomp’s embedded
and ubiquitous sensors now reassert the

importance of bodily and territorial privacy.

Privacy violations can be seen as involuntary
border crossings, i.e., whenever information

permeates barriers without our consent.




Physical Barriers for PWDS

Examples of barriers in shopping malls

Reception Pedestrian No guiding blocks


https://pdf.sciencedirectassets.com/277811/1-s2.0-S1877042816X00109/1-s2.0-S1877042816302749/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEHEaCXVzLWVhc3QtMSJHMEUCIFM6f%2FCMrF8QtLz30OrDMaf%2Bx3N6u0Dts8eSgKqF3LWdAiEA22dpU2IsKCKxGB%2BwB48qAqGT4Sw0rAfrVf%2FwQD7A%2FqoqgwQI6v%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FARAEGgwwNTkwMDM1NDY4NjUiDI6NSoxXQUbiqF%2BoCirXA7IuCWwfr9IpgB7%2Fd9F4zumO%2BmXur11nokgSG9eQYXIEvLhkkxlvODk7X5D72r%2F6WcWOqtAT%2F6Tavdld7AKvsnWGC2%2FDsjS8P5drIRRpkGD2jY7CXpewOjW8lRJky1W6PtoJNfJKPkfMMtkASrhqrU%2BErLd%2BEPSiOM%2FIqd0%2Bu2jesoxhhdNWrmgy0s3lTlYGXS6J22H7xZbnkWj%2BS3S0T3cWJl5hrcGQqEvFrWmXki%2FNlqBzQwb0RJU38d8jsn3RRsxk9zUBku%2FqiGaoxsLw5Dr3aopl42%2FeIw21isslXMZoPgEeSItlg6TthKj1OxDGcRw0tTDPTWmBGGbeD3IiYbJesQALQizWE8xF1i8i9swSpJt9ARM%2Fzqx35ob%2BJ2FrOVZUFS0NWKvmhpAIsgJRfKilt7dnM%2F453fuFjk1zC9wwnQSMobtjuBsJQNulno749lfPj9VBr65aibV2AlFzsEx0bEXQ%2F1Cgx04om7UG%2BMtYju2Yo3XIFISu57mW8vLtfoRLr8GuZ7EOwxsiUy%2FCzGt%2BB4dC0Pol0Q8YtLf2htIESFCdMCFIrnrVis87RlYmXBv2%2Bw6AUoWu2rpuXelH%2BQnBemWWOdSE7JY9u3HJq32G7bO4hoX9PzCX94%2BLBjqlAYvytex9AUjepAjD3D3pWqOSKoG9SCzI6JpWO0z0MpnNiA9VcQM6DWFYGYpATIINKl4Sv0L6rKbMRY7zqR7y7Uxv50II78lI2JhPsHYS5jdYN98lKCQfuXULcCDTrs%2FRMQoOBmbyfoLU2dEc0Z3tiiNXMbXok9tgUjRTLjffANkW%2B929D6AeAJ%2Fowx8J2Ky9eDG2hGx3XjJB5EeGYMcrLMmMKMzNgw%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20211011T093440Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYU5MP7Z4N%2F20211011%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=7a40eea00afce85baf8de8c73cfaac1698dc5955e3ba5b4821e7f1f982c1f544&hash=db2f0fa6041394c22ec0ca180c3518456dd0deb771eef46175bd1d7a18551dac&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S1877042816302749&tid=spdf-f9d9d059-b8eb-4462-b747-284e8a01ec7d&sid=cd4195ea311e354b0c58a954714b15eb8367gxrqb&type=client

e Omnichannel: it provides
seamless customer experience
whether the client is shopping
online from a mobile device, a
laptop or in a brick-and-mortar
store.

Future challenges
Holistic approach: involves the

age-old and proven fundamentals

of retail. This strategy does

demand investment, but its future
will secure the retailers from being
disrupted and has long-term

payouts.




«In the age of mobile internet, the
merging of online and offline retail is

a trend, consumers don’t distinguish

between online and offline as long as
it fulfills their needs.»

Jianzhen Peng, Secretary General of the China

Chain Store Franchise Association
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https://fotoshoemagazine.com/it/le-nuove-sfide-del-retail-dalla-digitalizzazione-ai-nuovi-format/
https://www.youtube.com/watch?v=Kw4j-7Xj1jI
https://www.entrepreneur.com/article/365678

Thank you for your
attention!

Alessandro Elisa,
Padilla Micaela



