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Abstract

Until recently, elevator cabins used to be more like closed transportation boxes than an
element of architectural experience. From a passenger’s perspective, the limited stimulation
experienced in a typical elevator can be an awkward interruption to the complex, enriching
experience offered by the architecture of tall buildings. A new technology that enables a ride
in an elevator to become a natural part of a building’s architectural experience, revealing the
building’s spatial relationship to the surrounding streets, parks and buildings, is described in this
paper. The technology is Lift Eye™, the world's first and most realistic virtual elevator window
system designed to transform the passenger's experience with real-time streaming of photo-
realistic panoramic views, shown on High Def widescreen displays in the elevator. With LiftEye,
any elevator can now provide an experience that is more connected, more interesting, more
engaging than even a costly glass-walled panoramic elevator, but at a fraction of the cost.

Keywords: Vertical Transport, Communication, Connectivity, Realtime, Augmented
Reality
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Lift. Eye?

For people working and living in high-rise
buildings having to move between floors is
inevitable. In most cases elevators in such
buildings are closed steel boxes that aren't
very aesthetically remarkable. In all those
boxes people are disconnected from the
environment, and thus have no chance to
enjoy breathtaking views.

In most cases, the only way to inform
passengers of their location is a floor indicator,
supplemented only by the passengers’
sense of movement and acceleration. Such
sensual deprivation leads to extra focus

on the unpleasant side of elevator trips:
bumps, foreign sounds, sharp accelerations,
odors. Disconnecting a passenger from their
customary environment leads to less-than-
stellar journey experience, which is brilliantly
performed in Wes Anderson’s recent movie
episode (see Figure 1).

Figure 1. Sensual deprivation of elevator passengers as
performed in episode of ‘The Grand Budapest Hotel’ by
Wes Anderson. Source: Fox Searchlight
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Arriving to work, apartment or hotel room
people need some time to adjust their



mind, provided they have time for that. A vertical journey inside a

tall building should be a perfect moment to recharge mentally, but
rarely is. The conventional elevator ride is a disconnect moment that
contrasts sharply with the connectedness that tall buildings enable
one to feel towards the enveloping city and one’s relationship to it
and the world beyond. This disconnect alone is a sound reason to
choose panoramic elevators over conventional ones. Unfortunately,
oftentimes panoramic elevators turn out to be infeasible due to costs
and engineering issues. Is there a solution?

With LiftEye, any elevator can now provide an experience that is more
connected, more interesting, and more engaging than even a costly
glass-walled panoramic elevator, but at a fraction of the cost.

Lift. Eye.

The apparent simplicity of the idea has already led to certain
implementations that synchronize pre-filmed videos the vertical
movement of elevators: Montparnasse 56 in Paris and Petronas Tower.
Sometimes it's a digitized cartoon, which follows the vertical movement
to reestablish contextual awareness like it's shown in a movie 'Her' by
Spike Jonze (see Figure 2). LiftEye however is far more sophisticated.

LiftEye.

LiftEye as a device for displaying the situation outside a building with
an elevator restores the gap in context and offers a communication
tool between citizens, buildings, and the city. This tool can serve

for long-distance communications as well. LiftEye is a fresh,
groundbreaking solution, as well as a sound implementation of IT in
the elevator industry.

Figure 2. Digitized cartoon, which follows the vertical movement in episode of ‘Her’ by
Spike Jonze. Source: Annapurna Pictures / Warner Bros

2. $F F8, 88 () CUF (EsmiEAD) ) Sk ow s iy o s iy
FHIEH . FIF: Annapurna Bk 2 7 / 4 3 F ) F

BEFRT, - AkBRRZMNFTER N TA, AEFL
MERARE, #HEEREECRZIAWERB AR, X
RELWAE, SEORERLEMANE EWER AT KRS
—H: A, SRIEE, RAME, THENRRFEF, EF
EEMNIENHERE T HERNTE 2 RRTET, £
FHRERFANERER BT RABYNEA. LA

B TR A, NBREKIEEENEE, AMIFE B ER
WEES, wRM(IARNEHIENAENE. —BEEERE
EEHRAT, TURS AR AEN T RZ, ERILFRAT
B, BRWEBZEE - M BRENRZ, W5 A
b2, BERAAGHIRERNTENE, REN T EAMIRZE
MEBEABTURAXER TG FEATER, TEHE,
HTRAMTAERERNE, 2528 HBEETAALTT. A144
g7 A7

# T LiftEye (6 RIRAVIREE) A, EAEMHTUREL—T &
REEAEBIETN AR ERBEALEABERIANKRITE
Fi, RBRAHARFIINE N — N5

Wk AR H IR

AR EFEE, UETEMREZE LW LETFRBEAIM
SemERLTHE S XM AGFE LI, B REEEAHTA
#56 W& & (Montparnasse 56) 1 2 5 T I, /R 40 7 A B W i 35
(Petronas Tower) » HEHE B#H B2 5T F#, FEEEE BB
WELZHEERERET bLthans, sGEsy (#) CUE (=
s E AN )P R IR EIERAT AT QLI 2) o AT LiftEye (F6 A2 1R B HR
) BAHEZ 4,

LiftEyet A

LiftEye & 71 LL B R h BT e 9 K B2 S LU =0, KR AE T
REMBOWEZER, FERAAN. BAGFRTZEAHAETR,
A AT DA TR 4. LiftEyedt K2 — 0 JF B 1 37 09 %
RAA, WERATEREAR K TVHANLE 6.

LiftEye B A @ 4% R G194 A AR T BB, BAREES
Fl # g o, E3HTREI AR 2 4 (Gorilovskij and Gorilovskij, 2008) 4
HBLEAAE R EEAYIE LB EALURE Tt ZHTE
WL & Fn i v Bl B R R R

B RERAINE LN BRI, RAXBRLEEZAN. £
BN W AR £, B RBH A T A& & B R T
— RS BOR B R A ST A e, 3 8 TR RE 4 VB R B ROR R A Y
AR RTEER., BAHRELE.

FxE, RAERERENENMERHAZL BB R
B, IMEFRHARES RARKZRNEBR AAZS, FEAT
ARy S BABE R

B EET R E GRE AT LI A R,
B EEEEHEERBNERT . MaRRHTE, WU
MEEEMAA, Kol TRE-MIHZHLERNEENRE K
B,

R BB TS 35 T BT DA ek AR Lt i 2 SR B LiftEye i & R i

R FUE G, KZ, TAE LT LftEye PR E & &7 DL i 2
H A

LiftEye $ A B £ B4 2 H:

20144£CTBUH F #5414 | 867



The LiftEye solution consists of an original, patent-pending structure
and specifically designed cameras. The system (Gorilovskij and
Gorilovskij, 2008) as shown on Figure 3 includes a small number of
cameras permanently fixed on outer walls, computing devices, and a
high definition video monitor wall in the elevator car.

The panoramic views are captured by the small number of fixed
cameras installed outside the building and sophisticated software
then generates a photo-realistic virtual 3D images based on the video
from these cameras, accurately capturing changing light and shade,
sunshine or rain, day or moonlight, across the city.

Literally every pixel of the resulting image is computed by the LiftEye
software with great accuracy. This innovative technology can become
a powerful core for further development and implementation of
numerous augmented reality features.

The actual view displayed on the monitor corresponds with the
actual altitude of the elevator car, as measured by an height sensor.
Perspective is smoothly altered as the elevator ascends or descends,
giving an entirely realistic sense of place and time for passengers.

The display wall may be switched to a view from another location
equipped with LiftEye and vice-versa the present LiftEye video data
may be transmitted to other locations.

The main benefits of LiftEye are:

Ease of implementation in an elevator of any make, whether
already installed or planned

Absence of interference with elevator safety circuits

- Minimal impact on the facade, as only a few constantly fixed
cameras are used. The installment and maintenance costs are
therefore reduced

The ability for designers and manufacturers to arrange cage
interiors on their own

Openness to further development by third parties with respect
to augmented reality, advertising, newsfeeds etc.

Enhanced privacy: video is never recorded and/or stored

The LiftEye system can help kick-start a new segment of the
infotainment economy where user attention is the main currency,
since user engagement with the views shown on the High Def
widescreen displays will be high. The High Def displays can also show
panoramic views as though the lift were in any other building in the
world - so for example a hotel chain with a high-rise in Shanghai
could have lifts with TV panels that show the real-time panoramic
view not only from their Shanghai property, but also their hotels in
say Chicago, New York and London.

A market demand for 2 types of LiftEye installation is already found. The
first is LiftEye-Transmitter (see Figure 4), which is more expensive and
exclusive than other LiftEye versions. A great view is obligatory for this
implementation. The owner will get an ever-increasing global audience
of subscribers to the views from their high-rise. This solution requires
the complete version of LiftEye software and installation of a number
of LiftEye cameras on the outer wall of the building.

The second type of installation, LiftEye-Subscriber (see Figure 5)
represents a more affordable solution, since it doesn't have any
cameras, receiving its data from elsewhere instead. It can be installed in
any elevator, especially in locations where no great views are available

868 | CTBUH 2014 Shanghai Conference

Figure 3. LiftEye General Scheme. Source: LiftEye
3. Lifteye & gt BAEAXIE, K IE: LiftEye/ 3]

Fig 4. LiftEye-Transmitter Scheme. The owner will get an ever-increasing global
audience. Source: LiftEye
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Fig 5. LiftEye-Subscriber Scheme. A passenger can select a view from a list of available
locations. Source: LiftEye
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atall. Subscriber version requires the basic version of LiftEye software
only. A passenger can select a view from a list of available locations.

Additionally, there's a LiftEye-Kiosk version (see Figure 6), which is a
particular case of the Subscriber version. Any person in the street

may enjoy great views in real time from a selected skyscraper and
interact with the system by controlling the speed and direction of
vertical movement or simply request to see a view from a certain

altitude of the featured tall building.

LiftEye-Kiosks are expected to be available at airport terminals closer

to departure gates. Their main mission will be to entertain departing
passengers by showing actual views from distant destinations around
the globe. The Kiosks could also come handy at tourist information
bureaus where they might provide dynamic real time views from famous
city landmarks to attract visiting tourists to particular places of interest.

As already mentioned above, LiftEye displays are easy to install in
elevators of any brand, both new and existing. But to be successful

in the market, LifyEye installations must comply with respective
weight limitations and not affect static and dynamic strength of
the structures. It should also be able to monitor such things as the
scratch protection of surfaces and levels of heat emissions, all while
meeting the aesthetic criteria of the design.

Another, very important requirement is a data channel to deliver video
stream to the elevator car without any picture artifacts. Our current
solution involves an Ethernet cable in the trailing cable structure which
is sufficient for cable length below 100 m. For higher trailing cable
length incorporated optic fibre is required.

The currently available implementation can feed up to 3 HD displays
arranged in a single vertical column simultaneously, thus enabling
the overall resolution of 3240x1920 pixels. The total weight of 3
monitors depends on the screen size and may reach up to 3x32 kg
for a video wall of 2610x1460 mm.

The weight and its distribution to one particular car wall should be
submitted to the car manufacturer for the approval. To avoid further

Fig 6. LiftEye-Kiosk. An artist’s render proposal. Source: LiftEye
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overweighting of the structure the use of a thin protective layer of
hardened glass is recommended. The overall structure will be similar to
that utilized in most modern smartphones. The car designer must also
take care of sufficient heat dissipation. There are several known options
to meet all of criteria mentioned.

LiftEye is a groundbreaking communication tool, which provides real-
time view from any point on the wall of the equipped building. The view
is absolutely authentic and detailed. Businesswise, LiftEye offers value on
a number of levels. An owner of a building with great, exclusive views
can attract an ever-increasing subscriber base that in turn helps to attract
tenants and visitors. Businesses may also augment great views with
commercial messages, earning additional return on their investment.

LiftEye: Augsburg Case.

In October 2013 LiftEye was first showcased (see Figure 7) and received
incredibly positive feedback (Brownstone, 2014), (Busta 2014 ), (Chua
2014) at one of the world's most prestigious trade shows for elevators
and escalators — Interlift, which took place in Augsburg, Germany. The
trade fair was attended last year by nearly 19 thousands architects

and industry experts from around the world (see Figure 8). LiftEye

was recognized (Interlift 2013 Catalogue) as a one of a kind virtual
window view elevator system that has established itself as a new
product category in the elevator industry: namely Lifteye as an elevator
equipment type appears between Landing door devices and Lifts
without machine room in Products search index. One may even expect
the word lifteye’ gain a status similar to the word 'xerox; which over
time became a synonym for the process of photocopying.

The LiftEye team proved its ability to install and commission a
complete system in a very short timeframe in Augsburg. The

actual timeline is shown on (see Figure 9). Both installation and
commissioning took just 6 days before the trade fair opened. Needless
to say, the job was thoroughly planned in advance.

Fig 7. Official LiftEye poster for Interlift. The view to the City of London is featured with
rain drops clearly appeared on elevator car wall monitor. Source: LiftEye
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Fig 9. LiftEye Time Line at Interlift 2013. Source: LiftEye
[E]9. £ 2013Interlift 5% & 4 L LiftEyery %25t (8 &, K JE: LiftEye/n 3]

Although the travel height of elevator in the booth at the Augsburg
Interlift Trade show was less then 10 meters, all of the main LiftEye
features were carefully performed and the installation played a role of
a Test Card: the performance of 3D picture at low heights is the most
critical for the system (see Figure 10).

Readers should be addressed to the movie filmed at the LiftEye booth
at Interlift in YouTube. (LiftEye, 2014)

LiftEye:‘Manhattan’ Case

Manhattan here is used as an example area with an extremely high
density of tall buildings. For places, like Midtown Manhattan, there

is always a shortage of good views. There are no chances to arrange
panoramic elevators in most of the buildings there. Numerous visitors
and hotel guests are completely disconnected from the physical and
architectural context of New York City while they are riding up and down.

In this case, virtual real-time view monitors built into elevator cabs
became a tool to reestablish broken contexts (see Figure 11). The
tenants may get additional information about current traffic, weather,
points of interest layered over the view. A proposed possible
distribution scheme of LiftEye data from one Transmitter source of
great view to several Subscribers is shown on Figure 12.

Augmented reality capabilities provide a smart way of advertising and
the delivery of context information to elevator passengers. LiftEye is a
perfect platform for all those features.

On a more general note, one should always remember that unlike
tourists or passers by, residents care about the view much more than
they do about the exterior of the building. Having to spend significant
amounts of time in a tall building means a certain detachment from
the life outside, and any additional way to remain in touch with the
outer world goes a long way towards better mental shape. LiftEye is
meant to keep people in touch with the outer world, and through this,
quite possibly, with their inner selves.

Fig 10. LiftEye camera fixed on glazed fagade of Interlift Hall in Augsburg. Source:
LiftEye

E0. [E % % 3% 7 0 78 # B T R Interlift 5 5 B AT IE & #YLiftEye | &
B LiftEye/ 3]

Fig 11.The artist render of elevator with LiftEye monitors inside. Source: LiftEye
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Fig 12. Distributing scheme of the same good view to several hotels in Manhattan, NY.
Proposal. Map source: Google
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Conclusions

- Lifteye is a brand new tool for enriching the tall building
architectural experience, using the elevator

« Commercially available in 2 formats: transmitter and subscriber

+ Fast and inexpensive to install; no complex integration with
existing elevator systems

- Establishes a new product category in the elevator industry

+ The real time views shared with elevator passengers in any
building connected to the lifteye-network is a smart new way
of driving user engagement and enriching user experience

- Great views from tall buildings are a valuable resource and can
be a key part of a holistic, harmonious urban experience

- Lifteye is a novel way to improve a building’s contribution to
the city

« Views across a city from the tall building are welcomed from
the very beginning, even by those who dislike the external
appearance of the skyscraper

- Communication with residents of the city, with other buildings
and city to city through lifteye real-time views is both
compelling and engaging.

- Lifteye enables this communication and provides continuity
and enrichment of architectural context for everybody who
enters the tall building and rides the elevator.
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