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The schedule for this year's World Economic Forum (WEF)
in Davos left no room for doubt: Al is transforming the
way we live and work. One-quarter of the influential
global gathering's agenda was devoted to sessions
debating the economic, social, ethical, and cultural impacts
of artificial intelligence’.

The high profile of Al at the WEF is partly due to the 2023
launch of accessible Generative Al (GenAl) tools such as
ChatGPT, Dall-E, and Google Bard. These have catapulted Al
into the public consciousness, prompting a wave of citizen
experimentation. However, while GenAl is hitting the
headlines, there are several other Al technologies that are
already becoming embedded in workflows across almost every
industry. One of these is Computer Vision.

Computer Vision technology is the field of artificial intelligence
that enables computers and systems to derive meaningful
information from digital images. It is the "eyes of Al",

observing, identifying, classifying, tracking, and ultimately

interpreting images into usable "knowledge" that can be
further interrogated by humans or by complementary Al.

While large language model-based solutions such as ChatGPT
are right at the "peak of inflated expectations”

in Gartner's hype cycle, Computer Vision technology is more

advanced; it is expected to reach its “plateau of productivity”
within the next two years.

This is certainly the expectation of the 300 professionals
working in the field of digital transformation and Al/Computer
Vision implementation who took part in our study. On
average, they expect to see Computer Vision technology
drive productivity increases of 42% in the next three years.




As Computer Vision technology verges on the edge of
widespread implementation, we undertook this research to
learn more about the use cases, expectations, and barriers —
both practical and ethical — around its adoption. As we look
forward to a future where Al solutions complement and interact
with each other, we also explored how the same respondents
see generative Al technologies influencing their organisation.

Our research participants told us they are utilising Computer
Vision across a huge range of vertical sectors, business
functions, and use cases. There are some definite hot spots —
manufacturing organisations, for example, predict the highest
productivity increases, and several of the most popular use
cases link closely to the increasing automation of
manufacturing. Retail organisations also show higher adoption
of Al use cases across the board, compared to other sectors.
Every new technology meets barriers to implementation,

but the transformative nature of Al means that these are not
limited to practical concerns, such as a lack of technical skills
or budget; they also include ethical issues that are important
from a social and cultural perspective. Our study reveals that
respondents are well aware of the challenges around Al
implementation and understand the potential specific issues
relating to the use cases they are implementing. This is a
positive sign for future adoption; it points to organisations
managing and overcoming some of the objections that
commonly arise when adopting revolutionary technologies
such as these.

We hope you find this study informative and insightful.

If you'd like to learn more about how Panasonic is developing
ground-breaking Computer Vision solutions for applications
from entertainment and manufacturing to logistics and supply
chain management, please get in touch.

Margarita Lindahl,

Al Head at Panasonic Connect Europe
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At a glance findings

On average, respondents anticipate a productivity increase
of 42%, rising to 52% in manufacturing and dropping to
32% in location-based entertainment.

These variations are likely related to its use cases in each
sector — while manufacturing applications are likely to increase
the quantity of output organisations can deliver, in location-
based entertainment the focus is much more on the quality

of user experiences; providing better experiences rather than
more of them.

Practical activities such as repairs and maintenance,
production line monitoring, and quality control slightly
outweigh use in security and health and safety.

Applications in logistics and supply chain are popular, along
with real-time projection mapping and people tracking,
demonstrating the broad scope of use cases relevant to
Computer Vision technology.

Installing new technologies is only the first step. Organisations
report that they are struggling to find third-party support.

High demand for skills in new technology areas often results
in battles for talent, with companies struggling to retain
knowledge within the business as employees are tempted
by high salaries elsewhere. High costs are always a
consideration, too, especially for early adopters, and our
research bears this out.
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At a glance findings

Data security, privacy, a lack of corporate guidance, and fears

of job displacement are all key concerns for professionals already
deploying Al. They show awareness of the ethical issues relating
to different Al use cases, demonstrating that these form part of
decision-making around implementation.

As companies attempt to find a balance between the business

advantages of Al and its impact on their workforce and wider
society, this awareness should evolve into practical strategies
to support effective but sensitive Al deployments.

68% of respondents say generative Al is important
to their organisation and more than a third have
already implemented solutions and are seeing benefits.

Experts who have already overseen the implementation
of computer vision in their organisation should be in

a strong position to introduce generative Al and
identify where Als can co-operate to enhance

and automate processes.

The research was conducted by independent research
company, Opinion Matters, among 300 senior decision
makers responsible for digital transformation and Al/
computer vision implementation working in companies
with an annual turnover of 50 million+ Euros across
Germany and the UK.
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In which business operations, if any, does your
organisation mainly utilise computer vision technology?

Practical applications driving adoption

Repairs and maintenance

Production line monitoring or inspections inc. wellding

Practical operations such as
repairs, monitoring, and quality
control are more likely overall

Quality control testing or inspections

Sales & Marketing

to be employing Computer
Vision technology at this stage
than those relating to health
and safety, and security.

Warehousing and distribution

Administration of back office operations

Security

Health and Safety
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In which business operations, if any, does your
organisation mainly utilise computer vision technology?

Strong adoption across industry sectors

Although the main focus of computer vision in
Retail is still security and loss prevention, by

Manufacturing companies, retail businesses, and those in the Security is just one aspect, but tracking people through stores

logistics and supply chain sector show greater adoption of can identify buying behavior, analyse customer flow, and identifying pattemsiandisUspiciotiR S et
computer vision for quality control testing or inspection. reveal age and gender composition. This is borne out when we we are seeingiairendiialEREIIEEEEREE
The research shows that retail companies are more likely to examine the types of Computer Vision applications in use by to improve the efficiency of goods replacement
be using Computer Vision in security operations. In fact, retail retail — respondents in this sector are more likely to be using on the shelves in the store. Using computer
respondents show higher adoption of Computer Vision across people-tracking and facial recognition software than those vision for product recognition enables retailers

to compare planograms (plan on the shelf) with
realograms (reality on the shelf). It can inform
them, for example, if a product is in the wrong
place or if there is not enough stock, so
replenishment can be prioritised.

most business operations. A Computer Vision solution installed ~ from other sectors.
in the retail environment can accomplish a multitude of tasks.

Retail applications specialist
at Panasonic Connect Europe.
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Which Computer Vision applications are mainly
used in these operations?

Versatility of Computer Vision

Computer Vision technology is used across a wide variety of
applications, demonstrating its exceptional versatility. The most
common application is volume measurement, including pallet
volume for efficient loading and transportation. Here, Computer
Vision can instantly assess the orientation and available space in
pallets, or other containers such as roller cages, and calculate the
available capacity before loading. This ensures the optimum use
of available space and improves efficiency.

Real-time projection mapping, the second-most commonly
cited application, has a number of has a number of applications
in both Location Based Entertainment and Logistics.

In entertainment, it can be used to create incredibly dynamic
special effects and immersive experiences for performers,
audiences, and game players by enabling seamless tracking

of physical objects within projected environments. Think logos
or special effects projected in real-time onto fast moving objects
or performers creating special effects live on stage as they move.

In Logistics, the technology can also be applied to assist in
the automated tracking and sorting of objects in warehouse
environments, for example.

Visual Sort Assistant uses object recognition and map

projection technology to facilitate the sorting of parcels
according to their destination. It reduces the assessment time
for sorting parcels by eliminating the need to train workers to
read label information on parcels - improving the efficiency

and accuracy of the sorting operation. ’ ’

Carlos Osuna
Retail applications specialist at
Panasonic Connect Europe.

Real-time projection mapping in the
entertainment industry has been used for
everything from enhancing stunning
performances at the opening of the Olympics,
right through to creating immersive
entertainment and interactive games. The
integration of Al-driven computer vision into
this technology will take visual projection
capabilities to another level. At the projector
level, Al applications can be integrated using
the Intel® SDM slot. Al capabilities will also
enhance predictive capabilities in remote
maintenance services. ’ ’

Thomas Vertommen
Location Based Entertainment
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Which Computer Vision applications are mainly
used in these operations?

Image retrieval use cases are widespread

In law enforcement, the automatic detection
and reading of vehicle number plates can be

Content-based image retrieval, third on the list, also has many Many of these applications can work in tandem, such as people

applications across a range of verticals. In healthcare, for example, tracking solutions in conjunction with content-based image used to instanty aceessiinie iz SIS
it can be used to assist diagnosis by allowing comparisons retrieval for security purposes. Others will interact at different 30 national and international databases.
between diagnostic images and similar archived pictures of stages to undertake a process, such as out-of-stock detection in This vital information can be displayed in
patients where outcomes are known. In law enforcement, it can  retail linking to automated ordering solutions that trigger vehicle via a TOUGHBOOK tablet to provide
be used to identify persons of interest appearing in different Computer Vision transport and logistics solutions. police officers with critical insights about the
locations or for analysing and retrieving Automatic Number vehicle and owner/driver prior to approaching

Plate Recognition (ANPR) information. the vehicle. This has important safety and
intelligence advantages.

Rugged Device specialist at

Panasonic Connect Europe
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How much, if at all, do you see Computer Vision technologies
increasing productivity in your company in the next three years?

Delivering productivity promises

Computer Vision technology is relatively mature compared to many other Al solutions.

As a result, it is on the verge of delivering on its productivity promises. The timing is
perfect for businesses and governments — the UK and Germany included - that have
been grappling with how to increase sluggish productivity levels since the 2008
financial crisis.

Our study corroborates wider evidence
On average respondents expect to see a productivity increase of 42% in
the next three years from implementing Computer Vision technology.

It seems that productivity is a bigger driver for business leaders than replacing the
human workforce. This fear is often cited as a barrier to Al adoption, but studies by
Microsoft? have indicated that leaders are almost twice as likely to value Al's ability
to increase employee productivity than they are its potential to reduce headcount.

Foreword At a glance findings
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https://www.cityam.com/something-needs-to-change-firms-to-tackle-productivity-problem-with-ai-investment/ 
https://www.cityam.com/something-needs-to-change-firms-to-tackle-productivity-problem-with-ai-investment/ 
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How much, if at all, do you see Computer Vision technologies
increasing productivity in your company in the next three years?

VA

Tobias Hater

The manufacturing sector has the highest expectations of
productivity increases generated by Computer Vision
technology, indicating the wide range of applications it has in
this sector. From operational use in automated precision
pattern cutting and welding, to adjacent processes such as
quality control, inspection, monitoring, and packaging,
Computer Vision can accelerate production without
compromising quality.

Al is already in use in some of our manufacturing
solutions, such as solder paste printer and SMT
Component Mounting Machines (SMT Mounter).
Rapid improvements in computer vision is likely to
assist in two additional areas:

1. Electronics Final assembly

When products leave the automated production line,
often additional components need to be inserted or
sub-assemblies connected to main boards. This fiddly
task is performed by people. The latest computer
vision with increased accuracy and sensitivity may
overcome these challenges.

2. Analyzing and optimising operator movements

Computer vision, backed by Al, will enable
manufacturers to automatically analyse and optimise
the movements of operators inside a factory and in
manufacturing cells to rapidly improve efficiency.

SMT specialist at Panasonic
Connect Europe
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Al-driven applications are taking the
strain out of video production in a

Expectations vary by sector number of ways.

Our Built-in Auto-Tracking with Al enables
single and multi-camera shoots to be

How much, if at all, do you see Computer Vision technologies
increasing productivity in your company in the next three years?

Location-based entertainment respondents have lower In the Education sector, Computer Vision technology is : ;
- . ] o . ] filmed more easily. The automation and
productivity expectations, although they still anticipate a healthy  already being used for auto-tracking teachers as part of :
} . ) ] ) the tracking reduces the burden on AV
32% increase. This may be explained by the role of Computer the camera systems recording and streaming for lecture

staff or operators, allowing them to focus
on content creation and maintaining
high-quality, professional content output.

Vision in this sector. Rather than increasing the quantity of what capture solutions. This technology is equally adept in
is produced, Computer Vision technology is all about raising the use at corporate meetings and conferences, as well as

quality of entertainment experiences. entertainment video production

In our Media Production Suite, Al is used
By using solutions such as real-time projection mapping, in the Video Mixer Plugin for
companies can deliver fully immersive, seamlessly interactive, Chromakeyless output.
merged virtual-physical experiences that offer a genuine “wow"
factor and take entertainment to the next level. This adds huge The Al Keying function eliminates the need
value for customers and raises their expectations of live for a green background, even when

entertainment, helping companies compete in a crowded market. shooting outdoors — providing automation,
easy-set-up and high-quality output.

Anna Arkatova
Broadcast & ProAv,
Panasonic Connect Europe
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What main technological and business barriers are there currently,

if any, to deploying Computer Vision in your business?

Barriers still remain

Any new technology encounters barriers on the way to
delivering benefits. The speed at which Al technologies are now
developing has foreseeable effects when it comes to real-world
implementation. Accordingly, while our study shows a
groundswell of support for Computer Vision technology,
respondents note barriers around costs and skills deficits.

These two most common issues are related; there is always a
delay between the introduction of a new technology and the
development of sufficient people with the engineering skills
needed to use and maintain it. In both customer organisations
and third-party support providers, employees with experience in
Computer Vision technology quickly find themselves in demand,
and the salaries they can command rise accordingly. This makes
it hard to retain talent and creates a deficit of internal expertise
and external support.

Costs are a common challenge in any new
implementation. Decisions such as whether to use
cloud or edge-based image processing rely on a
variety of application-specific factors, but they can
have a considerable impact on the total cost of
ownership depending on the complexity and volume
of frames involved.

Ultimately, organisations need to ensure that they
have built a comprehensive business case around
the productivity benefits of Computer Vision and
the associated costs.

26%

37%

What main technological
and business barriers are

there currently, if any, to

deploying Computer Vision
in your business?

31%

Lack of third-party/outsourced
support to maintain

High cost
of implementation

Not a board/C-level priority
for the business

Too difficult to implement
with legacy hardware

Maintaining Computer Vision
knowledge in the business

High cost of ongoing
services support

Lack of third-party/outsourced
support to implement

33%
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What are the main ethical barriers, if any, to deploying Computer
Vision in your business?

Data security is the
biggest concern

Data security concerns 35%

Personal privacy 32(y

. . 3 . . ) and surveillance concerns 0

Al applications have incredible transformative potential but
alongside major change often comes major adjustment for

society. Organisations have a duty to manage this impact, Lack of corporate guidance 32%

meaning ethical considerations should be part of deployment for Computer Vision use

decisions. Al also introduces privacy and security concerns to

add to those already inherent in a world where much of our )
. . . . . . The fear that it 32(y

personal information is digitised. As a result, regulation is will replace human jobs S

another important consideration for organisations adopting

Computer Vision technology.
Future national and EU-wide
Computer Vision regulations 30%

Our research finds that data security is the most common
concern. This is likely the result of both the dangerous cyber
threat environment, where bad actors seek to steal valuable Lack °”""i':f§f'ti':)j§ 30%
data for profit or ideological reasons, and the evolving

regulatory landscape, where the punishment for data security

breaches is severe. Existing regulation 0
of Al tools 27 /0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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What are the main ethical barriers, if any, to deploying Computer
Vision in your business?

Privacy and surveillance
are also issues

Personal privacy and surveillance concerns are closely related
to data security and are the second-most common ethical
concern. Any personal information collected must be
protected from both an ethical and regulatory perspective.
There is also the wider moral issue associated with applications
such as facial recognition and people-tracking; a balance must
be struck between the importance of the application and basic
human rights to privacy.

Fears that Al will replace human jobs are commonly raised as a
leading concern. Our respondents are all professionals working
in the field of Computer Vision and digital transformation, so
may be less concerned about the effect on them personally, -
but they clearly recognise that job displacement is an

important consideration.
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There were some interesting insights when we analysed the
concerns of highest importance to respondents using different
Computer Vision applications. Overall, it seems that
respondents have a good understanding of the ethical
concerns relating to each use case. Those using Computer
Vision applications for people tracking were most concerned
about the lack of corporate guidance for its use (53% - far
higher than the 32% average), followed by its personal privacy
and surveillance concerns (40%). Unsurprisingly, those using it
for facial recognition were most concerned about personal
privacy and surveillance concerns (46%).

For respondents using Computer Vision for image or document
classification, data security is the top concern (45%), which
again aligns with the use case, as documents will be digitally
stored and retrieved once they have been classified, so they
must be protected.

Key ethical concerns relate to the applications in use

Interestingly, respondents using Computer Vision for health
and safety purposes are considerably less worried about
personal surveillance and privacy concerns than the general
cohort. Only 15% of respondents in this sector see this as a
problem, compared to the 32% average. This may be because
they believe health and safety considerations outweigh privacy
in the applications where it is used, such as monitoring care
environments for the elderly, for example.

In contrast, respondents using Computer Vision for repairs and
maintenance are far more concerned about personal privacy
and surveillance concerns than the average (44%). This may
be due to the human task aspect of the use case, with
engineers unwilling to be monitored so closely when carrying
out their work.

In advancing computer vision technologies,
we must embed ethical considerations at
the core, ensuring that every application
respects privacy, promotes equity, and
serves the greater good without exception.

@ Margarita Lindahl
»
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There are undoubtedly a variety of ethical barriers to overcome
during the rollout of Computer Vision — and other — Al
applications. As with any transformative change, there are
phases of response ranging from shock and denial through
anger and acceptance, before a willingness to try the new
approach. The fact that our respondents are aware of the
issues likely to affect Al implementation is a positive first step
in managing this process.

Denial, defence,
denial of being affected

Shock Insight, anger,

frustration

Sadness,
acceptance

Open to
something new

Trial and error,
recognition

Integration
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At what stage are you in the implementation of more general
Generative Al technologies, such as ChatGPT, in your business,
if you use it at all?

A green light for Al

Looking at the wider adoption of Generative Al, the momentum
is clear. More than one-third of respondents (37%) have already
implemented a solution and are seeing benefits; 18% are starting
to see medium- to long-term benefits. A further third (34%)

are in the planning stage or the process of implementing the
technology. 17% are still thinking about it, but only 13%

say they will not deploy Generative Al at all.

Computer Vision has already walked the path that generative

Al will need to take before it becomes a genuine benefit to
productivity. Professionals who have helped to implement
Computer Vision in their organisations should find they can
transfer their expertise to generative Al to accelerate its adoption.

19%

Already implemented and starting
to see short-term benefits

17%

Considering whether
to go ahead

18%

Going ahead and in
the planning process

16%

In the process of implementing

18%

Already implemented and starting
to see medium to long-term benefits

13%

We're not considering
implementing Generative Al
technologies into our business
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How important, if at all, is the use of Generative Al technologies
in your overall business transformation journey?

10% 2%

Overall, more than
two-thirds (67%) say

20%

that using generative
Al is important to their
business. 18% say it's
very important.

50%

. Somewhat unimportant

. Somewhat important

. Very important

. Not important at all Not sure at this stage

/it's too early to tell

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

. Important . Not important
90%
74% 74%
58% 60%
0,
50% 48%
42%
38%
24% 24%

< & LD = i !

Education Location-based Logistics Manufacturing Public sector & Retail

entertainment & supply chain emergency services

These variations indicate that vertical sectors are at different stages of consideration

when it comes to Generative Al and its relevance to their business.




d’gﬁﬁ?&?r Foreword At a glance findings Sec

Our study shows the growing importance and continued potential ~ While acknowledging the challenges—both practical, like skill
of Computer Vision technology, a field that stands at the forefront  gaps and implementation costs, and ethical, like data security and

of Al's practical application across industries. This technology, job displacement—our study also underscores the proactive
often regarded as the ‘eyes of Al', is not just a concept of the stance of businesses in navigating these complexities. The keen
future but a present reality, that can steer businesses towards awareness and thoughtful approach to these issues are indicative
significant productivity and operational enhancements. of a mature, responsible journey towards Al integration.

With an anticipated average productivity increase of 42% over The trajectory is clear: Computer Vision, in concert with other
the next three years—reaching as high as 52% in manufacturing Al technologies, is not just shaping the future of business—
sectors—Computer Vision is setting the stage for a revolution in it's defining it. We invite you to contact us to exploring further
how businesses operate. Its applications, ranging from quality how we can help you to harness the potential of Al to redefine
control and logistics to user experience enhancement, signal your business.

its versatility. In addition, the wide adoption rates and the
enthusiastic reception of GenAl can only accelerate innovation
in this area.

(~EI\ R
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Panasonic Connect Co., Ltd. was established on April 1, 2022, as part
of the Panasonic Group's switch to an operating company system.

With roughly 28,500 employees worldwide and annual sales of JPY924.9
billion (= 6.486 billion €) the company plays a central role in the growth of
the Panasonic Group's B2B solutions business and provides new value to its
customers by combining advanced hardware, intelligent software solutions,
and a wealth of knowledge in industrial engineering accumulated in its over
100-year history.

The company's purpose is to “Change Work, Advance Society, Connect
to Tomorrow." By driving innovation in the supply chain, public services,
infrastructure, and entertainment sectors, Panasonic Connect aims to
contribute to the realisation of a sustainable society and to ensure
well-being for all.

©-© R
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About Panasonic

Foreword At a glance findings Section 1 2

Connect Europe GmbH

Panasonic Connect Europe began operations on
October 1st, 2021, creating a new Business-to-Business
focused and agile organisation.

With more than 400 employees and led by CEO Hiroyuki
Nishiuma, the business aims to contribute to the success of its
customers with innovative products and integrated systems and
services — all designed to deliver its vision to Change Work,
Advance Society and Connect to Tomorrow.

3 4 5 6 7 Conclusion About Panasonic Connect

Panasonic Connect Europe is headquartered in Wiesbaden

and consists of the following business divisions:

The Mobile Solutions Business Division helps mobile
workers improve productivity with its range of Toughbook
rugged notebooks, business tablets and handhelds.

The Media Entertainment Business Division incorporating
Visual System Solutions offers a range of high brightness
and reliable projectors as well as high quality displays; and
Broadcast & ProAV offers Smart Live Production solutions
from an end-to-end portfolio consisting of PTZ and system
cameras, camcorders, the Kairos IT/IP platform, switchers
and robotic solutions that are widely used for live event
capture, sports production, television, and xR studios.

Business and Industry Solutions delivers tailored
technology solutions focused on Retail, Logistics and
Manufacturing, using its unique Gemba Process
Innovation approach. Its purpose is to increase
operational efficiency and enhance customer experience,
helping businesses to perform at their best, every day.

Panasonic Factory Solutions Europe is helping to

make smart factories a reality with its wide range of
automated solutions including electronics manufacturing
solutions, robot and welding systems and software
solutions engineering.

For more information please visit: business.panasonic.co.uk

" https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/programme

2 https://www.microsoft.com/en-us/worklab/work-trend-index/will-ai-fix-work
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