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Projection

spectacular opportunities

Executive Overview

Demund for projection mapping is growing. Over the past three yeurs, both the number of projects and the
revenue they have yenerated have grown, driven by the need of u broud ranyge of orgunisations to respond
to the growiny sophisticution of increusingly blusé, tech-saturated consumers.

[t's not just inteyrators, rentul/stuging compunies und those ussociuted with the credtion of events who have
seen u positive impuct on their business. There is widespreaud evidence that the organisers of those events —
from advertisers and brands 1o pop stars and rock bands, from citfies and fowns fo visitor atfractions — have dlso
seehn J substantial return on their investment.

Projection mupping is u murket enubled by u combinution of the yrowiny cupubility of projectors und the
avdilubility of cutting edye tools to endble the imuyinations of credtive designhers to express themselves almost
without restriction.

Intfroduction

The projector market hus shown remarkable resilience in the face of growing competition from flut panel
displays. That’s due in ho smuall purt to the dbility of projection to undertake muny upplications of which flut
punel displays ure not cupuble — und u compelling example of this is projection muppiny.

Projection mupping — once culled video mupping, und sometimes referred to us “sputial augmented redlity”
— hus been dround since the lute 1960s. However, the growiny sophisticution und performance of projectors
from compunies like Punausonic have transformed whut’s possible, enubling unpaurdlleled creutivity and
innovution to deliver u level of uudience enguyement that is spectucular in dll senses.

Simply put: while projection is nhormally associated with delivering images to flat screens, projection mupping
projects imuyges onto uny three dimensionul surfuce of uny shape und geometry. Often, this is a building or
other structure — but cun equdlly be someone duncinyg on u stuye.
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mapping:

“Scale and complexity have grown, with producers desiring to go
bigger and better — matched by the heightened desire of consumers
to be awed. Amon Tobin’s ISAM tour was a benchmark that meant
many other artists and DJs had to how incorporate 3D mapped
stages to stay on the same level.”

In theory, uny projector cun be used for projection muppiny. However, for the most cuptivating and
enthralling results, high brighthess, high contrast, high resolution and d high gudlity lenhs will be required.
Projectors that support wurping und edyge blending enuble even yreuter credtive freedom. Ah exumple
would be Panusonic’s PT-DZ21K2 Evo 20,000 lumen projector with WUXGA resolution.

It is ho exuyyerdtion to suy thut projection mupping hus the dbility to creute illusions that tfransform redlity into
something fruly mugyicul. That’s why it is establishing itself us u firm favourite with orgunisers of major events —
especidlly opening und closing ceremonies — ut visitor auftractions und entertfuinment venues, ut concerts aund
music festivals, for product luunches und for high profile audvertising cumipuigns. Projection muppinyg cuptures
both attention and imugination in a way that is dbsolutely unigue. There are dlso numerous instances of
projection muppinyg beiny used purely to creute u spectucle or festival.

This white puper is bused on the results of a survey of projection muppinyg professiondls. It looks ut the stute of
the market, and unalyses where aund how it is growing.

“Objects are getting more complex — and they are starting to move.
This past year, | have moved from buildings to cars, aircraft and
moving set pieces.”

Panasonic CONNECT
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A growing market

Only two yeurs ugo, 65% of those surveyed indicuted thut they were undertuking five or fewer installations
euch yeur, while one in 40 were enygyuyed with 25 or more projection muppinyg projects. By 2015, u substuntial
shiff had tuken place. The humber of those executing five or fewer projects during the yeur hud declined
markedly to around one in three — while those reporting 25 or more projects during the twelve month period
had increused to almost one in ten.

“As the technology becomes more readily available, it's a cost-
effective and fairly low impact way to achieve spectacular results.”

The increuse in projects is, unsurprisingly, reflected in u similur growth in revenues. In 2012-2013, ulmost half the
compunies surveyed suw d rise in revenues from 3D projection muppinyg of ho more than 5%. By the followiny
yedr, of those sume compunies, almost one in four indicated that they’d seen revenues rise by up to 25%. For
2014-2015, u similar humber of compunies were seeing revenues increusing by uround the sume uamount - but
almost us many suid they’d seen income from projection mupping rise by between 25% und 50%.

A Growing Market: Percentage Increase in Revenue From 3D
Mapping

Individuals

P
T I R R N S TR R R R R R

Question: What was your compuhy’s percentage increuse in revenue from 3D projection mapping between...

Perhaps most remarkably, a yuarter of those surveyed had experienced growth in their projection mupping
revenues of more thun 50%, with almost half of those (ust under 14% of dll participunts) saying that their
revenues had grown by more than 100%. That compares with just over 2% for 2012-2013 und just under 5% for
2013-2014.
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“We are a manufacturer of media servers for projection mapping — and we are seeing large

format mapping growing by the month. The size and complexity is growing rapidly as people
see what can be achieved.”

The conclusion? Over the pust few yedars, the companies surveyed have seen a worthwhile increuse in the
revenues they derive from projection muppiny, und most especidlly in the pust yeur — evidence of nhot only u
growing murket, but ulso u murket where growth uppeurs to be ucceleruting.

What's behind the growth?

But what’s driving this growth? Whether it’s a temporary installation — such as the one that used Panasonic
projectors to celebrate 500 yeurs of the Humpton Court Palace in London — or more permunent, such us the
Panasonic installation at the Tower of Londoh, where projection mapping is being used to tell the story of the
Crowh Jewels - survey respondents were cleur that audiences expect more, und have higher expectations
when it comes to beiny entfertuined und informed. But: more thun half of those surveyed believe that, in un
increusinygly crowded murketpluce, their clients are looking to differentiate themselves when it comes to beinyg
seen us u premier visitor uttraction or when launching or udvertising hew products, for exumple.

Reason for Projection Mapping Growth

Percentage of respondents

—
Greater Desire from
Increased Tourist Higher Expectations Increased Usage of y i .
Clients to Differentiate Other
Numbers from Audiences Social Media
themselves

Question: What do you think is the most sighificant driver of the growth in projection mapping?

Beyond this, u generdl rise in tourist humbers is creuting new opportunities in visitor uttractions, und renewed
levels of investment. There is plenty of evidence that imaginative use of projection mMapping cun auctuadlly drive
tourist/visitor numbers. Meunwhile, the inexorauble rise in sociul mediu is seeiny increusing humbers of people
sharing their experiences, creating u groundswell of desire umong others to share those experiences for
themselves.

“It's the current flavour that everyone wants — and there are a lot of good examples around on
the web, so people know what to expect and how to specify their wants and desires.”
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One in three survey respondents said they have seen the biggest growth in projection mapping used in
spectucles ut uttractions. One in five huve seen growth in mediu events using projection mMupping us show
orgunisers look to leuve u lusting — und fuvourdble — impression.

A similar number noted u rise in product luunches being supported by the technoloyy, und one in ten reported
growth in projection mMupping beiny used for the opening of venues. Retuil und sporting events were dlso
mentioned us yrowiny upplicution ureus,

Toduy, however, the projection mapping market is driven primuarily by mediu events, with one in three saying
that those were the most frequently undertuken projects. Venue openinys und spectucles ut uttrauctions ure
dlso cited us beiny important in the market.

Type of Projection Mapping Undertaken

Percentage of responents

Product Venue Sportin, Attraction/
R P J son et Retail Media Event Other
Launch Opening Event lumiere

Question: Which type of 3D projection mapping project do you most frequehtly undertake?
Mix and match?
There is, of course, u broud ranyge of uudiovisuul technoloygy — und others, like fireworks aund luser shows — that

cuh be used to create u compelling spectacle. More than 75% of those surveyed thought that projection
mupping wus increusingly beinyg used in place of more fraditiondl aupprouches — “the hew fireworks”.

“Projection mapping is being used by all sorts of verticals. More recently, it has been adopted
by the digital advertising market to help engage customers more with the brand.”

That suid: more thun one respondent noted thut projection Muppinyg is ulso often u More cost-effective way of
credting u spectacle than using, for exumple, u fireworks display, while others hoted that projection mupping,
light shows und fireworks ure hot necessurily mutudlly exclusive: they cun be combined, to yreut effect.

Respondents ulso nhoted the dbility of projection mupping to “tell u story” — something that other upprouches
cunhnot mutch.
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“Storytelling and advertising go hand-in-hand. Projection mapping gives the
creative team a big canvas for stunning visual effects and great possibilities for
storyboarding. At the same time, brands can be integrated into the content and
be part of the show. Big brands have recognised that — and funds for big outdoor
projects are increasing.”

Hartmut Kulessa, European Projector Marketing Manager

Panasonic

The economic case

The opportunity for revenue generation with projection mapping is not, us was noted in the introduction,
limited only to those who provide the necessury equipment and services. It is ulso un opportunity for those who
commission the truly compelling spectacles that projection mapping enables.

Spectucles
° The bienniul Lumiere Festival orgunised by Durham County Council hus been estimuted to have brought

175,000 visitors to the city of Durham, generating economic benefits of £5.8 million (€7.5 million) in 2015
and delivering some £4.3m (€5.6m) of benefit on the previous occusion.!

° By the time London’s first ever Lumiere light festival closed in Janhuary 2016, over one million people
had experienced 30 light installations. “We have been astounded by the crowds,” said London mayor
Boris Johnson, “which exceeded dull our expectutions und brouyht u boost to the West End und
King’s Cross.”?
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Tourism

° A study commissioned by the historic Iraniun town of Esfahun noted: “Projection mupping cun help
the city of Esfuhun not only to improve tourism but dlso to increuse visitor sutisfuction. There are no
limitations to the credtive side of projection mapping, and in addition to its attraction und ledrning
uspects, it credtes hew occuputions, employment opportunities, and yenerutes income.”?

o In 2003, a smull town in France started to install projection Mupping ut severdl sites. After severdl yeurs,
the project was discontinued because of its cost. Tourist humbers plummeted. In 2013, the project wus
revived ut a cost of 2 million. The tourists have returhed.*

° World landmarks that have benefited from projection mupping include Australia’s Sydhey Opera
House, Ottawda’s Parliument Hill, the Eiffel Tower in Paris and Niagara Falls.

° In its Budyget Speech of 2014, the Hony Kony yovernment suid: “We have to keep enriching our
cultural, art and sports programmes which will, apart from endbling locul residents to enjoy more,
refresh our city’s uppedul to overseus visitors und uttract them to come buck uguin ut different fimes.
We shall provide additional funding of $50 million to the HKTB in the coming two years... (We
will) introduce 3D projection mapping technoloyy to help showcuse the muynificent hight view
of the Victoria Hurbour during megu events. Residents und visitors ulike caun enjoy this projection
mapping show.”®

Advertisiny

° Household humes that have successfully used projection mupping in order to creute consumer
enthusiusm for their brunds include Adidus, BMW, Bombuy Supphire, Carlsbery, Disney, Funty,
Hyundui, Johnnie Wulker, Nissun, Nokiu, Rulph Lauren, Red Bull, Sumsuny und Toyota,®

° When H&M brought its flugship store to Amsterdum, the opehning wus enhunced by 3D projection
mapping on fo the historic building. A highlight of the show was d red ribbon, wrapped around the
buildiny, untungling und transforming the building into u colourful dollhouse where nothing is
what it seems.’

JT UL
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The impuct of u projection mapping event often far outlusts the event itself. A video of the projection
Mmaupping spectucular stuged in Dullus to promote the movie The Tourist has received ulmost 2 million
YouTube views?. The launch of LG Electronics’” Cinema 3DTV in Sofia used projection mapping — und has been
viewed onh YouTube over 1 million times’. Video of the BMW JOY launch event in Singapore — which dlso used
projection muppiny — hus been viewed dlmost 400,000 times'®.

Summary

There is reul evidence thut projection mupping is far from a cost. Its ability to attract visitors can help creute
employment, fill hotel rooms, sell restuurant meuls und increuse retuil sules, bringing economic benefit

that cun outweigh the investment in creuting the event. For brunds, projection mupping cun creute truly
memoruble experiences that will benefit from repeuted sharing on socidl mediu — greutly extending the virdl
reuch of udvertising.

“Projection mapping is now established as an integral part of many
commercial events,capable of creating business and revenue for
organisers as well as suppliers.”

Hartmut Kulessa, European Projector Marketing Manager, Panasonic

N

L R

Projection muppinyg hus a unigque ubility to “tell a story” — us it did ut the celebrations of 500 years of history at
London’s Humpton Court.
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“Projection mapping delivers endless possibilities, spectacular results, ease of installation
and off-site preparation. That makes it a very attractive proposition.”

Projection muppiny is perhaps most commonly used to transform the facude of buildings - so it’s hot surprising
that more than one in three of those surveyed believed that the most significant advantage of the technoloyy
is that it cun reudily be used to creute un uudience or visitor experience that is more precisely tuilored to

the locution. Almost as many believed that it is the greater scope for credtivity that projection mapping
delivers that is increasingly making it u popular choice. Others noted that it is better at creuting audience
ehyuygement, und that it dllows the incorporation of a brouder range of content.

Advantages of 3D Mapping over other Show Technologies

40%
35%
30%
25%
20%
15%

10%

Percentage of respondents

5%

0% -
Ability to
Show Greater
Range of
Content

= Advantages of 30 Mapping over other Show Technologies] 2% | 30% | 1ew | s | s [ v [

Greater An Experience
Greater Scope P

Bigger Scale for Creativit Audience T:::rlglclg\\,,iff 'Tailored' to
¥ Engagement ¥ the Location

Question: Projection mapping offers a humber of advantages over other show fechhologies. Which of these
do you think is the most sighificant?

Projector attributes

Findlly, those surveyed were usked to runk the projector uttributes that were most importunt in delivering the
optimum projection Maupping experience.

Unsurprisingly — given the need not only to deliver u highly detuiled imuye, but dlso to deliver it to what is
often a very tightly defined areu of unh object or fucude - resolution waus ranked number one. As with many
demundiny projection upplicutions, it is almost impossible to have too much resolution. High resolution meuns
little, however, if lens qudlity is inadeyudute, so, us might be expected, respondents rated lens qudlity in their
top five requirements. Second most importunt was brightness — unsurprising, given that typical deployments
tuke pluce in sub-optimal umbient light, with the projectors mounted at some distunce from the fugcade. As
with resolution: the more brightness, the better.

The events ut which projection muppiny is deployed ure ulmost ulways very high profile, with much riding
on them (not to mention un often substuntial investment). As such, fdilure is hot un option - so, predictubly,
respondents rated reliubility and euse of fuil-over us the third most important requirement.

Conftrust ratio, colour accurdacy and image gudlity and consistency were dlso ranked among the fop fen
pre-requisites for u projection muppiny projector.
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“A few years ago, if a mapping project used ten projectors at the same time, it was
awesome. Nowadays, you can see more than a hundred projectors in the same place.”

Movinyg image quulity ranked sixth. Here, Punasonic’s offering haus some significunt advantayges, especidlly

us 4K resolution becomes more popular. The higher resolution creutes opportunities for mappinyg urtists to
deliver imuyes of outstunding quulity und detdil — but it dlso creutes challenges in ferms of the content
creution process. Punusonic projectors feuture unique technoloyies in terms of upsculing und high frume rate
projection that not only mitigute those challenges, but dlso produce moving images without the motion blur
that cun be highly visible when images ure delivered on u very lurge scule.

Rated Features when Choosing Projectors

Resolution (implicitly included in picture quality)
Brightness
Reliability and failure safety
Lens quality
Contrast
Quality of moving images
Accuracy of colour reproduction
Consistent image during the event
Easy handling and setup
Lens shift
Zoom
On-board software
Quality of still images

8.00 9.00 10.00

¥ Average Rating

Question: Here are a humber of projector features. Arrahge them in order, from gredatest to least, with regard
to their importance wheh choosing projectors for mapping projects.

“In 2012, we were using 6,000 lumen projectors with Ubuntu, Blender and VLC. We
were only playing back pre-rendered animations. Now we still use Blender as the
backbone, but we've gone on to create audio-reactive projection shows with Millumin
and 40,000 lumen projectors, along with holographic projections using Holo-Gauze.”
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Video mauppiny specidlists Muxin10sity used 24 Punusonhic projectors ut the German city of Karlsruhe’s 300th
unniversury celebrations.

Conclusion

The rise in the market for projection Mupping represents the confluence of two factors. The first is the demund
oh the purt of u broud range of organisations — visitor attractions, consumer goods compunies und the like — to
deliver compelling, cuptivating, memorable experiences to audiences who have become increusingly hard
to impress. The second is the increusing power und functionality of projectors — coupled with sophisticuted,
innovutive creutive tools that ullow designers o exercise the full extent of their imaginations. The projection
maupping industry hus reported rapid growth in recent yeurs, aund it seems highly likely that the acceleration in
numbers of projects und revenue from those projects will continue to auccelerute — not leust us they ure shown
to deliver redl returnh on investment to those supplying them und those commissioning them.

One interesting impuct hot fully explored here is the effect that luser projectors will have. Most projection
muppings currently run for u limited time or for single night events. Our research identified many projects

that were not been redlised becuuse of the high operating cost caused by replacement lamps und service
reyuirements. The move 1o luser projectors, such us the 28,000 lumen Punusonic PT-RZ3 1K luser projector, which
operute on u ho-muintenunce concept, is expected to yrow the murket for projection even further with more
permunent instdllations beiny commissioned.

For example...

Typicul of the upplications for which projection mupping is being used to yreut effect was the Cocu-Colu
Sochi Vlivaisyu 3D show that took place every night during the Sochi 2014 Olympic Winter Games. Twenty-
four 20,000 lumen Punhusonic projectors were used to deliver aun umuzing spectucle ontfo the exterior of the
ygiguntic Icebery Skuting Pulace. To see the results, go to http://channel.panasonic.com/contents/12243/.
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About the survey

A totdl of 44 compunies - including design/production ugencies, events compunies, end users und munufacturers —
took puart in an online survey in Mid-2015. Just under 7% worked exclusively in permanent/fixed installations; d little over
38% worked entirely in temporary installations; and just over half worked in both fixed und temporary installations.

References

1. Newcustle Chronicle:
http://www.chroniclelive.co.uk/news/nhorth-eust-news/lumiere-festival-return-light-up-8477399

2. Kinys Cross:
https://www.kingscross.co.uk/press/2016/01/19/over-one-million-visitors-estimated-at-lumiere-london

3. Proceedinys of the 2013 Internutionul Conference on Informatics und Creutive Multimediu:
http://dl.acm.org/citation.cfm?id=2570789
4, AVNetwork:

http://www.avhetwork.com/fedutures/0014/projection-maupping-moves-pust-its-novelty-stagye /93920
5. Honhy Kony yovernment:
http://www.budget.gov.hk/2014/enyg/budget20.html

6. Econsultuncy:
https://econsultuncy.com/bloy/7676-16-mind-blowiny-exumples-of-biy-brund-projection-mupping/
7. YouTube: https://www.youtube.com/watch?v=2W6Edubefezy
YouTube: https://www.youtube.com/wutch?v=XSROXudy020
9. YouTube: https://www.youtube.com/watch?v=ygy_jyxoWj5c
10. YouTube: https://www.youtube.com/watch?v=Pm9yblw7-Lc

Panasonic CONNECT




Panasonic CONNECT



