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1. Introduction

In the Work Package 8 of the SignSpeak project, Telefonica I+D works together with the rest of the
partners to get a communication platform with the SignSpeak technology properly integrated. The ai
of this prototype will be to improve the communicatitwesn the hearing and the deaf community.

Aside from sign language applications, it would be interesting to analyze in which industria
applications SignSpeak technology could fit (as is stated in the purpose of the WP9), such as f
improving humaimachne communication by gesture, or for an automatic object and body part
recognition and tracking in video streams.

On the other hand, the implementation of vibased system within industrial applications is
becoming common, given that the novel feamfrestich systems provide new ways for solving
industrial problems. Therefore, the technological breakthrough of SignSpeak will clearly impact i
many applications fields as we could see in a coming point within this document.

In addition, due to the breakibigh in sign recognition and translation, SignSpeak results could be
applied in other industrial fields apart from sign language, like inrhaah@me communication as
explained the following sections.

This document is structured as follows. First wadar@ short description of the main features of
SignSpeak technology and we perform a comparison of this technology with other commercia
products. Then we describe the main strategic lines in TID, and associated to them, we identify seve
applicationsareas in which SignSpeak technology could fit. To illustrate better the industrial
application areas, and taking into account the opinion of five experts in technology, we present fiv
use cases in which it is described how SignSpeak technology ctedgalbedim other application
domains. Finally, we present the main conclusions that may be extracted from this analysis. In t
appendix A we present the questionnaire that the experts filled in, and their responses.

2. SignSpeak technology

In this sectionwe will briefly describe the main characteristics of SignSpeak technology. Other
documents have been delivered during the execution of SignSpeak project which explain widely tl
technical details of the developed technology. In thiswrasgention i¢o give a background of the
technologywhile we stress those features which would make the application of SignSpeak technolog
in other areas more attractive.

2.1 Description of the main features

The overall goal of SignSpeak is to develop a newbasmuechnology for translating continuous

sign language to text. SignSpeak combines innovative scientific theory drabsetsitmthnology
development by gathering within a common framework novel linguistic research and the mos:
advanced techniques in imagelysis, automatic speech recognition (ASR) and statistical machine
translation (SMT).

In this section we will give a brief review about the more relevant features of SignSpeak technoloc
with focus onits exploitation. Detailed information of th@alsis gathered in the pliddeliverable

D1.1 and updates about the progress of the work in the annual public reports. All of them are
available on SignSpeak website

The main characteristics of SignSpeak technology are:
1. Multimodalideo recognition sys$esgsed languagésnsmit information not only through

1 http://www.signspeak.eu/en/deliverables.html

4/ 29


http://www.signspeak.eu/en/deliverables.html

D.9.5.M30Use case report analysing industrial applications where SignSp: SignSpeak Proje
could fit

the hands movement but also by facial expressions or head movements, SignSpeak is prepa
to take into account different channélsr e.g., the hands movemealong with head
nodding as a nemarual feature for identifying negation.

2. Non invasive deviddse signer will speak without wearing gloves or other types of
sensorsnarkers The recognition process will entirely be based on video processing

3. Robustnessambient conditidhe videocorpus includes recordings under different lighting
conditions so recognition process is supposed to work well under these circumstances. Sorr
work has been done to avoid problems with transient occlusions

4. Contextual translafitre system will carryubcontinuous sign language translation within a
context, not merely identifying isolated signs.

5. MultilinguaBcalability to other signed languages is planned but is dependent on the availabilit
of video corpus of those signed languages.

6. Softwaretegratioithe differentmodules which configure SignSpeak prototype have been
implemented to be connected easily under a common framework.

7. Contexdomain of the translaRWiEH-PHOENIX corpus has been selected so the context
domain is going to be theather forecast.

8. Nonreal timélhere is dactor around 20 for translation procésseal time factor of 20
means 6 seconds of video records will take 2 minutes for providing the translation.

9. Vocabulary size around 4.000 words

2.2 Comparison with commercial products

In order to gain knowledge about the application areasSigne®peak techniques (video processing,
automaticspeech recognition and statistical machine transktdrging used successfully we are
going to review some of the most outstamdommercial producighich are based on themhis

will be useful to find the suitable area of application for SignSpeak technology and to apply simile
businesstrategiewhi ch hel p to the exploitation of Sig

2.2.1 Communication

The SignSpeak project could be considered as a technology which translates a modality (sign langue
into another (text or voice). In order to do that, image progessl ftisticaMachineTranslation
(SM) techniqueareused

In the area of communiaani services, SMT has been used traditionally for performing translation
tasks. These services have become very popular and nowadays they are able to get promising res
Some of the more relevant products are:

f Bing Translatérwhich is a translator sexaiprovided by Microsoft. It is based on SMT
technology but also relies on language specifitasgdd componesito identify sentences
from one | anguage to another. This hybrid
machine transl ationo.

! 9Yystran softwargs one of the oldest SMT companies. It supports the translation of Yahoo!
Babel Fish It combines the strengths of rilesed and statistical machine translation in

2 http://www.microsofttranslator.com

3 http://www.systran.co.uk

4 http://babelfish.yahoo.com
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order to reduce the amount of data required to train the software sind tifethe statistical
models while maintaining high performance.

! Google Translatavhich uses statistical translation models learned from parallel text, that is,
sets of documents and their translations. The huge amount of indexed data owned by Googl
(which in 2006 had already reached one trillion wengdsgd for automatically learn a model
and differs from other approaches based on linguistic rules.

2.2.2 Video gaming

Gaming industry has experimented a deep griatehgviainlythishas been due thedevelopment

of computingi.e. higher processing power) tieduse of more realistic images. In 2009 the gaming
industry moved 57.600 millions of eurmsldwide These figures aadreadyery close to cinema
and music business.

In the search of new gamg experiences and more natural means of interaction, video cameras and
gesture recognition have been introduced in game consoles. In 2003 EyeToy camera was launchec
Sony, for being used wRtayStation.at was prepared to let users interact witthegausing motion,

colour detection and also sound (through a microphone integrated in the camera). At the end of 20C
the EyeToy had sold more than 10 million units worldwide. In 2007 Sony presented the successor ¢
EyeToy, the PlayStation Eye, for beisgduwith PlayStation 3. It included a new microphone with
better cancellation of noise, improvements in the performing -lighbwonditions and better
responsiveness. Finally Kinect, the proposal from Microsoft, wasdaan2f&0 for XBOX 360
console I n its first 60 days a total of 8 mi I I
el ectronics devicebod. Up to now more than 10

BE—

Figure 1 Video cameras for video game consoles

It isimportant to notice that camera devices for controlling games have as direct competitors motion
sensing game controllers as PlayStation Move or Wii. Although video cameras have advantac
because they let users to play without any extra component, matiiolbecs are more accurate
under certain conditions and also cheaper.

2.2.3 Augmented reality

One of the leading trendsgaming and also for entertainment applications is Augmented Reality. It
appliesto 3-D virtual objectsvhich are integrated into alBreal environment in real timesing

matte techniques to display real and computer generated images in a seamless and integrated fast
Someexamplesf video games which integrate AR scenarios are

5 http://translate.google.com
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1 EyePetis a game for PlayStation 3 where a camesadstal embed a virtual pet in the
images from real world and even people can interact with him.

-

Figure 2. EyePet ganmier PlayStation3

1 FantasticPets follow a similar concept to EyePht this case the game is proposed by
Microsoft for playing with Kinect.

Figure 3. Fantastid®ets game for Kinect

1 Kinect promo videos propose applications that play with social networks and fashion. For
example, a couple of figs could select together what to wear to the high school. Even
trying their wardrobe on virtually.

Figure 4. Sample application for Kinect (from promotional video)

i StarWarsArcadeFalcon Gunneuses the iPhore@amera to capture what it is going to be the
scenario of the proposed adventure. It consigtagakingon the enemy usirilge famous
spacecratillennium Falcan

6 http://www.eyepet.com
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Figure 5. Star Wars Arcade Falcon GunfieeriPhone

In additon to gaming,he number ofareas which take benefits from AR interagtiamcreasing
every day. Some of them are:

1
1

Simulation environments: for example to simulate flights or driving activities.

Emergency services: augmented reality is used tanstrmetions over real images for
evacuations.

Architecture: in order to visualize planned constructions over the terrain or decoration.

Support for complex tasks: as for example mechanics or maintenance works, surgen
operations, etc. In these casesiadditinformation would be inserted in the vision camp of
workers. For example, for surgery, tomography info could be added virtually while surgeon i
operating.

Navigation systems: AR improves the efficacy of navigation systems adding extra informatior
eg. over the windscreeh a car informing about close roads, traffic jams or simply giving
indications over the image of real world.

Prospection: AR is used for showing an interactive analysis of terrain characteristics.

Advertising: in order to attracto nsumer sd attention they car
e.g. when a client takes the box which contains the product. Also, to let the clients to try
clothes on over their own body.

Tourism giving information about monuments, shopping, restauranisstetwey the real
imagesvhich could come from your smartphone.

Howevey in mobility scenarios, smartphones are ideal platforraefting augmented experiences.
Nowadays smartphones count with very powerful processors, high resolution camerasgtyconnectiv
almost everywhere and geolocation. In order to get a glimpse of what applications are being offere
we list some of them:

)l

OWi ki tude Woaugmente® realitwlsravsed based on Wikipedia information and
GPS location. You can find more than 3BD.Qoints of interest around the world and
display them over the cam view.

7 http://www.wikitude.com
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Figure 6. Wikitudesnapshot
T oLayar Reality Browser 06: it is a modern a
time digital information on tayf the real world images from mobile camera.
< B B @ 612pem
brightkite Brightiite > i -3
Figure 7. Layar snapshot
T 6Google Goggl eso: it | et you | aunch sear

famous landmarks, artwork, popular images, etc.), simply fa&togealt can even translate

English, French, Italian, German and Spanish sentences.

N THE ROAL
THE
ORIGINAL
SCROLL

JACK KER

On the road: the original scroll

I kerouac on the road

| OH THE ROAD THE ' ORIGINAL...
Text

- *

Figure 8. Google Goggles snapshot

T OWi kit udtehiDsr iavpepdl:i cati on uses t toeveraythages
driving instructins. It permits you to follow the instructions at the same time you are

watching the road.
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Figure 9. Wikitude Drive snapshot

3. Industrial exploitation

In order to identify the exploitation areas where SignSpeak technology cadctheadugpacive

are going to review the strategic trends which could guide the future development of the upcomin
Information Technology (IT) servicEsr that purpose we will gian overview of the strategreas

upon which Telefonica 1+D has businass research units in operation. We believe this approach
will providearealistic snapshot of the current trends and growing areas of the market.

Later, taking into account this perspective and the industrial consulting work carried out by sever:
expers, we will describe what are thgportunities and the application fields where SignSpeak
technology could be applied.

3.1 TID trends

3.1.1 Cloud

Cloud computing idefined as the shift from locally installed programs to distant servers where the
computation is pesfmed(Hayes, 2008t is already represented in most of the major companies;

fact 77% of large corporations use the cloud in one of its modalities. However, this is just the
beginning since it is expected that in the 3@20 more than 34% of the world total digital
information will be stored or transported through cloud services.

Telefonica 1+Dis putting great effortiito the area of Cloud Computing. It definkferential
technologies in order to incorporate thenth& products that Telefénica will market. Nowadays,
developments are being carried out in different areas such Infrastructure as a Service (laaS) devi
and services, virtualization, cloud content storage services or desktop or PC virtliliaagon.

these products Telefonica I4ovides a differential strategic value so that customers perceive the
valueadded of Telefonica's network capacity, of the security of the applications, and of the capacit
to migrate applitai ons t hat a mprevata settings toghe publis ¢cloodne r s &

Some of the main linesthin this areare:

T oVirtual Publ i cdepbying ard cnanagmgemobtely aahdlaatomnsiticadly
servers and storaigérastructure

T ovVirtual Private Cl otheduser dateentrdswitteout Ishanng theh o s t
infrastructue with another user or company

T oVirtual Mo lan écesystenw of i servicesiredated to enahitualization to
0 u p | ibta thedcloudThanks to this technology we can manage several vohilalsnon
the same physical device.
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3.1.2 Communication services

It is estimatedhatthere are 97 billion Internet users worldwide, who have sent 107 triltiaiise
have created more than 200 billion websites and over 150 billion blslggredidn excesé 30
trillion pieces of datef all kinds on Facebook. This trendegeminglynstoppable andis changing
the way people communicate.

Telefonica 1+Dis looking forbeing part ofthese new communication modes, evolving voice
communication services finem to be more personal or converting voice into digital content so it
can be organized and searched. The goal is to offer advanced and attractive to customers servi
trying to break the barrier between the web and traditional communications: voioeczdions
between people.

Some interesting products related to this trend are:

q Giff-Gafff is an innovative virtual mobile netwogeratorbuilt on web 2.0 principles and
aimed at the participation and direct involvement of its user community in ¢ése andc
strategy of the company, rewarding users for that.

f Facebook Cdlis a mobile application that lgtai make calls through Facebodie ffiend
you want to talk witheceive aFaceboolchat message advising of the aatl then the call
isconnected directly from the browser.

f mIO™ is a Spanish funded project which brings together companies and research
organisations. Its aim is to create technologies which allow us to provide widespread service
in an intelligent environment and adapteéaith individual and his or her life. The mobile
phone will be used as a means of interaction, for both services providedphytyhaald
microservices created and provided by the mobile users themselves.

3.1.3 E-Health

The high cost of citizen healthcare agps has been for some years now a matter of concern for
societies. Moreover, healthcare costs are expected to increase during the next decade. This is part
due to the increase in pedplde expectancy worldwide which wilabmind70 years in 202New

lifestyles and availability of goods are leading to thepvadd epidemics of conditimueh as
obesityall of whichwill cause an increase in the cost of derived illnesses. In this regard, it is estimatec
that 2000 million people will suffeorfr obesity in 2020 and that 80% of them will develop some
form of diabetes.

Information technologies and communications have shown their efficiency in providing solutions that
reduce medical costhis is nainly due to thepossilility of performing cetain activities at the

p at i demidilesvzhichin the past were carried out in sanitary environments where srerecost
much higheror bring specialized care services to health centres closer tolpdbisiesense the
integration of technology inilgdife of handicgedp e opl e or t hose who don
is a key point and so the improvement of technology accessibility islaisntetated withthe

concept of Universal Accggzarbonell, 200%nd the different standardization initiatives to set up

the design principles for create accessible web intérfaces

In this context, Telefonica 1+D is working on developing mobile telecare for the telemonitoring of

8 http://www.qgiffgaff.com/

9 http://platform.jajah.com/facebockall

10 http://www.tid.es/en/Tecnologia/Pages/TIDInternetTecnologiaFichaProject.aspx?IDElemento=20
11 http://www.w3.org/WAI Web Acessibility Initative
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the elderly, sanitary telecare to peatcessiblgervices of telehospitalization (for both the caring of
chronic patients and telerehabilitation) and hospital advanced services for remote control of medic.
applications and sharing of content and concurrent inform&@igne ci f i calt @y, (
( 0 Col | askao endaronenénj of collaboratigmomoted by Spanish institutions and Telefonica
I+D, amonghealth professionalds focus is to provide tools so that the communication can be as
complete as possible.

3.1.4 Financial services

Currently,there are more than 5.000 million of mobile phone users around the world and it is
estimated that these numbers will keep on increasing and reaching 6.000 usefhisyn2Q26:

that the majority of population has or will have a mobile device and thesh avill have access to
advanced services which will be connected to Internet. All this and the launch of technologies fo
close communicatiosuchas NFC (Near Field Communication) makes the mobile phone a great
candidate as a payment mean.

Telefénicaas other important comparifess also involved in thisew trend For thisreason
Telefénica I+D is working to develapw experiensdor payment servicest this point the goal is

twof ol d, firstly, t o make s ec eanfdengeriloiccarsiesi®d i n
through architectures and technologies like the SIM card which enables the operators to provide the
services according to the quality levels required by consumers. Secondly, yaiodaddued
services (i.savings oftransportation operational costs) make more beneficial the use of innovative
electronic payment systems.

3.1.5 M2M

It is afact that there are many more machines, defined as things with mechanical, electrical, c
electronic properties, in the world than peopiel furthermore most of them are connected
somehow. In fact, in 2014, it is expected that 70% of consumer electronics devices will be connecte
to the Internet. And in 2020 there will be 50 billion devices connected to the Internet. The concept of
M2M (Madiine toMachine) tries to take advantage of the communication between all these entities,
with no or minimizethuman interventiofLawton, 2004)

In this context, Telefénica I+D is developing new platforms to collect and reagagamount of
information that causes the use of M3pkcifically one of the current challenges of Telefénica ID
isthesecal | ed OSmar't Citieso. The associated te
how to manage the increasing numbér heterogeneous and geographically dispersed
sensors/machines deployed around a city; or how to share the huge amount of heterogeneot
information generated among different applications and services; or to create aperscecasyl

flexible interfacas order to get involved the different agents (public administrations, enterprises, and
citizens) in the management of all aspects of urban life ireffexiate wayt is worthy to name

three basic concepts needed make real these new paradigms:

1 Intemet of Things (IoT), defined as a global network infrastructure of physical and virtual
0Ot hingsé based on communication protocol s
information network.

1 Internet of Services (l0S): flexible, open and starethréizablers that facilitate the
harmonization of various applications into interoperable services as well as the use of
semantics for the understanding, combination and processing of data and information from
different service provides, sources and formats

12 hitp://www.google.com/wallet
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1 Internet of People (loP): envisaged as people becoming part of ubiquitous intelligent
networks having the potential to seamlessly connect, interact and exchange information abot
themselves and their social context and environment.

An ongoing European project which is expressing all these concepts in a real scenario is
SmartSantandérled by TelefénickD. The cityscale experiment will comprise more than 20,000
sensors and will be based on a real life 0T deployment in an urban setting.

3.1.6 Networks

It is estimated that by 2015 the global Internet traffic will quadruple the current and it will reach 96¢
exabytes per year. Furtherm6&o of the Internet traffic will be video and 1 million video minutes

will traverse the Internet every secdiet numbeof devices connected to IP networks will be twice

as high as the global population in 2015. And In 201%Ga@levices (smartphones, tablets, etc.)
Internet traffic will grow to 15 percdi@isco, 201150 it is clear thahe new network modes

changing rapidly and it is necessapyaaide greater capad@y the lowest possible gamtd greater
flexibility to enable new services

A sample ofnteresting projects in this ai®a

1 Genid* cofunded by Spanish governmantl European institutions, is intendedecify
homenetwork architecture ablefere the problem of heterogeneity of the devices and their
interactions as well as to support the managemerseoieeds in relation to the services
supported

! OPTI-TRANS”is a FP7 European project which aims to ceeatebile Gbal Navigation
Satellite SystemsNGS platform allowing travellers to plan their trip efficiently. It will use
the information from various public transport authorities and will eream@bination of
public/private transport in order tlisplay the optimal route.

3.1.7 Security

Theimmersion of new technologies in daily liferdinary citizem s nd6t a t rBuntee, It
confidence put on some of these technologies (above elr¢laded with monetary transactions)

i sndt as s olThednunaber oficomputen metworks present in the daily lives of people
makes more critical the protectitue to the duplicity of sensible data.

In this environment, the role of teleconei@torsis double: on the one hand asirdrastructure
safeguard role amh the other handsend users trusted entity.order to play these roles it will be
great hel p software that can verify avicae.ser 0:
Behavioural biometrics is one of the options.

3.1.8 Service platforms

Taking into account the new social paradigms of communication through bpemgtnovatiomns

the new wave for developing serviteghis envionment it is essential thedmpanies provide
elements (APIs, platforms, visibility, etc.) to suppercollaborationlhere are multiple examples as
the Android Market or iPhone App Store. In the case of Android Maketore recent launched,
there were 300 apps on Mar@0D09 and ng, the number of applications is close to 250vi280
more thard.500 milliorof downloads.

13 http://www.smartsantander.eu

14 http://projects.celtieinitiative.org/genio

15 http://www.optitrans.net
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In this line, the more promising proposal from Telefénica is called BlukVia a global
environmentcreated foa community ofdevelopersvhich allows therto create and commercialise
applicatonsbasd on Tel ef - nicads capabi l intheresearchMS,
there arealsoapproaches such ¥&ebinod, another initiative corresponding to a FP7 European
project, which aims to define and deliver an Open Source platfemable the development of
applications and seregcbased on Web technologies and their consistent and secure use over a broa
spectrm of connected devices (mobile, PC, home media-eadunits).

3.1.9 UX and user modelling

The huge availability of different technologies and services makes user inteveectomplex and

offers lots of possibilities to user$he user preferences hawvebke taken into account for the
creation of new services andesmommendation systems are already commonlyrufsexdd.61% of
consumers want their communications service provider to offer customized services and plans bas:
on their own consumption hhof mobile broadband.

Telefénica is acquainted with this need and aware that it is increasingly important to know the
customers in order to offer differentiated added value services totprthedesera delightful user
experience and an intelligemstomization.

In this sense the work lines are two:

1 User modellingo improve business intelligence through a better understandlistpoies
usingnew algorithms obtain user preferences and expected behaviour atw trakethe
customisation dheir servicesasiefor the providerThis requires managing a huge amount
of information, requiring significant technological advances in the area of massive information
processing.

1 Usereperi ence: from the i nfor matandaser resbatclai n e
the next step is to apply all this knowledge to design easier and more intuitive interfaces. I
this way the introduction of new devices and technologies to general population will be a
smoother process.

3.1.10 Video

As it was already mentidrtbe videawill becomeéhe main source of traffic on the Inter(@it% of

the Internet traffidy 2015)Telefénica+D wants to offermultimedia services with a differential

user experience across all connected devices. Specifically, entertainment services around the vi
Augmented Reality (AR) interfacespmunication services of high quality video andresdence.

A special merdn deserves Augmented Realitys & term for a live direct or indirect view of a
physical, reavorld environment whose elementsaaigmentetly computegeneratedensory input
such as sound, video, graphics or GPS Ta¢astrategic importance foel@fonica 1+D of this
sector is represented by the recent partnership established wfthapayaeeringompany focused
on AR experiencas the field of Internet search

In order to compare different video proposals and identify their innovationngapetion of
dimension that really matter to people) Telefénica 1+D uses an own conceptual framework callec
Video Habitdf.

16 http://www.bluevia.com

17 http://www.webinos.org/

18 http://www.layar.com/

19 http://www.tid.es/es/Tecnologia/Documents/VideoHabitat. pdf
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Ther e ar e already sever al Tel efonicads vi de
Vi deocl interéet aosnecvityo provide a service for renting movesiesand other
multimediacontens , and 0 My plaformwhithoprovidss a set of specially designed

interactive services to be enjoyed on TV.

In the research activity there are projects intend to improve tpeeselece as, for example,

0 3 DPr e*s &HRPE Eudopean project with the goal in mind of implementing -paniyitihigh

end 3D videoconferencing concept that will tackle the probleamsmitting the feeling of physical
presence inrefli me t o mul ti pl e r‘esnaoSIpanishlinitiatiget witlo sinsilar 0 \
objectives and that stresses the importance of studying the human factors involved in the perceptic
of presence.

Regadi ng Augmented Reality services, Tel?f - ni
service, which provides information related to an object just by taking a picture of it, with Layar
technology of AR visual search.

3.2 Application areas

In the previoa section a compilation of technological trends from the point of view of Telefénica
I+D has been giverBomehowhese trendsould be able taaffect the exploitation of technology
products over the following yedsgether with it in Sectichlwe have explained briefly the main
capabilities ofSignSpeak technology amel have reviewed someductswith certain similiarities

with SignSpeak and tlzae already in the market (Se@i@n

Regardingll this information and industrial expgerts o p igatheredisAppendix A Industrial
prospectiorwe propose several applicadogas for SignSpeak technology.

3.2.1 Biometrics

The needof security in order to guarantee the confidentiality of communications and the privacy of
data will be a kagsue fothe future ICT(Nissenbaum, 201@ccessing to remopersonaservices

(e.g., dhealth profiles, cloud storage, etc.) or validating transactions through technologies as electron
wallets are examples of scenarios were a confident user identification would HRioreetiars,

that is, automatically recognizing a persog dsstinguishing traits, is an option to face the task of
recognizing you as you.

Traditionallynost of thebiometr cs t echnol ogi es need some spec:
(e.g., fingerprint sensors, digital tablets, etc.). There ard $beme that rely on images from video
cameras, as for example it happens for facial recognition or hand shape. In thistsasaoite
comfortable and seamlesere x peri ence because they dondt ne
(which are also m®expensivepn the other hand the working condititorscapturing properly the

u s e r sabe striateg abbve all regarding lighting.

As one of the industrial experts proposed a possible use of SignSpeak technology could be fi
0 o f faceess byagns of an established sequencé. df veyuhtbgdermit to users an easy access to
personal applications. Moreover in case of mobile devices, which havevidemsttyameras
integrated, they woul dndt need to add any ext

20 http://www.3dpresence.eu

21 http://www.cenitvision.org

22 http://www.tid.es/en/Tecnologia/Pages/TIDInternetTecnologiaFichaProject.aspx?IDElem8nto=1

1529


http://www.3dpresence.eu/
http://www.cenit-vision.org/
http://www.tid.es/en/Tecnologia/Pages/TIDInternetTecnologiaFichaProject.aspx?IDElemento=13

D.9.5.M30Use case report analysing industrial applications where SignSp: SignSpeak Proje
could fit

3.2.1 E-Learning

The application of SignSpeak technology for learning context is getting clear when we conside
teachingsigned languages. This case hasdsarssed the public document D9.4 arehder will

find further detail®n it. Beyond thisyowadayshe use of video processing fde@&ning isnainly

being directed to Augmented Reality approaches. It is thought that learning applications of AR coul
be beneficial for providing visual and rich examples of complex phenomena (e.g. engineering
environnental applications, etc.) and dettingillustrations stories, etc. which traditionally iive

books to life This is a wonderful waydngag studentsf all ages

From Telefénica 1+D point of view this kind of applications would be usegrrfohing tutorials
of technology products or any other device include in the interaction with a client.

3.2.2 Gaming

In the Sectior2.2.2we have reviewed the most papglame consoles which make use of video for
interacting with the game or even for creating the background of the game scenario. It seems cle
SignSpeak technology could berientated to this area, as some of industrial experts surveyed for
this deliveable have noticed (s&ependix A Industrial prospectipn

A related proposal would betiningor sportspeople and @wamiensmight be qrgsented in game
formatting Thus, attendintp the analysis of video images sportspeople or dancers could know if
they are practicing well, or if they have to change their technique.

3.2.3 Healthcare

In the opinion of the questioned industrial expentsesof the proposalfer applying SignSpeak
technolog in the Healthcare area would be:

1 Virtual surgeryhat is,virtual reality simulation of surgical procedures. If SignSpeak had enough
accuracy capturing the surgeonds movements
be monitored and alertswd be launched in case some dangerous situation would be detected.

1 Augmented reality for surgeBignSpeak tracking abilities could also be used for letting surgeons
to operate superimposing visual information (i.e. dangerous areas for tutheursogaphy
informatior) in order to minimize the impact of the surgery.

1 RehabilitationexercisesSignSpeavoul d recogni ze the patient s
some indications about needing corrections or recommendations of new exercises.

Taking into account the interest of Telefénica I+D in developing initiatives related to healthcare, we
find really useful the application of computer vision for improving the relation with the patients. In
the Sectiod a use case is described which tries to develop the application of SignSpeak in this area.

3.2.4 Human computer interaction

Nowadays, in the industrial field, the most intense efforts are focused osablgkeoducts.For

getting close to this goal is necessary to study the specific features of the targeted users and to de:
interactionst r at egi es whi ch, taking into account t
smoothly and easily to thee r vgoaise s 0

SignSpeak technology could help to improve hteohnology interactioregarding two aspects

firstly, using its multimodal video recognition in order to enrich the means of interaction with gestures
and natural movements, and seconsilyguts tracking abilities and recognition of facial expressions

in order to include this emotional information into the flow of the interaction. In case of the gestural
interaction some proposals would be:
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1 Writing for mobile devicesJsing movements ithe air which could represent letters or even
concepts. The advantage would be that we avoided the tedious use of keyboard, typical for th
kind of devices

1 Controllingin-home deviceas elevisios. The user would make gestures for representing each
acion as: changing TV channels, turning up or down the volume or accessing to any other TV
service.

Regarding the affective interaction, that is, the one éehichional information is communicated by the u
in a natural and comfortable way, ret¢bgrimetpbbter, and used to help improve dl{Reyreoittidn
Picard, 2001jhe application of SignSpeak could be applied in the following situations:

1 In conversational systems, in ordeato al yse the usersd emmplyi ona
communicative strategies to show empathy to the user.

T Inincar systems, in order to survey drivers?®o
situation (e.g. tiredness), then alert or @sin the vehicle.

Apartfrom these two means of application of SignSpeak technology it would worth to mention, in a
more general way, the usefulness of video processing capabilities to create Augmented Rea
interaction scenarios. Augmented intesfase to be very attractive and to encourage users in the use
of applications. Sonfaigmented Reality applicatiamsproposedor some of the application areas
presented in this section and also, with a more commercial point of view, i2.3etion

3.2.1 Manufacturing

There are several complex tasks which require from workers very specialized trainings and hic
memorizing skillsVith Augmented Reality technologihancement of informatiom a variety of
workspaces is possibfar example BMWave developed a conceptmechanics assistant where

the worker, usingugmented reality glasgeabletpo er f or m mai nt enanc(se on t
Figurel0). The information, visual and through audio, is abopiattteshichneedgo be replaced or

how to make these replacement operations

[/

Figure 10 BMW Augmented Reality system for mechanics works

SignSpeak technology could help to create similar applications for manufacturing works and even
take advantage of its capabilities to analyze the hands movements to correct the actions of operator

3.2.2 Robotics

Independently of the area where robots are intended to work, if we want to give robots real autonom
IS necessary to equip them with powerful tools for perception. Computehassrperimented
remarkable advances for some years to now, homeverefforts are needed. The ability of
SignSpeak for video processing could be disedontrolling the precision of roleotd indsestrial
environmeont P a@&mationdl informaian isc@communicated by the user in a nalbleal and cc
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way, recognized by the computer, and wused to

3.2.3 Surveillance and monitoring

Due to security reasottsee most developed application of compuision is video surveillance.
However surveillance and monitoring techniquesoaui@nly used for find terrorist in a crowd. The
possible applications of SignSpeak capacity for monitoring and tracking are quite numerous and ve
useful. For example, traffic surveillance, wheretareanalysis of traffic on the roads could leelp t
manage the cars in a big city. As one industrial expert progmmgldr possibility could be to watch the
d r i beteviodirsfrom ananr  .SThus, SigSmeiak could alert the driver or even the vehicle about
her state (tiredness, nervous, eAdsp, road safety would be improved if technology would warn
driver about other situations, external to th@.eaalerts due to closehiclespedestrians, etc.

A use case has been made in case to explain a typical scenario for this application ared)(see Sectior

3.3 Integration problems

I n t he del Repcetakoiiie studp & thé ne& communication bridge between signers
and hearingy writers presented an exhaustive review about factors which could affect the
performance of SignSpeak technology. They are grouped in the following categories: user facto
(referred o0 t he specific usersd characteristics as
factors, resoureelated factors, dependence on the capture devices and user perception/acceptanc
of the technology.

We also requested to the expert panelyikgtheir limited knowledge about SignSpeak technology
but counting with experience in similar technologies, what were the problems they think could aris
with the industrialization of SignSpeak.

The main trouble that they pomit is their doubts alub a proper performanaeeth bad lighting
conditions or problems with low contrasts between clothes and backgroexgert in artificial

vision affrmsthabl t woul d not work properly in outsi
qgul i ty ofTheyddmitt webcam@l exity of the recogniti
are suspicious if SignSpeak technology could have a very high computational load and thus not bei
able to obtain result in re@he.

If we consider deafommunity as potential users of SignSpeak technology, the problem, in opinion
of the expert panel, isthatmar ket i nt er est mayThabis, urfortumatelye d b
minority groups are sometimes not a good business for certainiesndpgmway, a complete market

research would be needed to gain more knowledgegabstions a8 Ar e t her e any o
cover the same needs? Which advantages have SignSpeak over the other solutions? Which woul
technol ogy in the mar ket ? Aar@herissuesasptrmevnatcsy 6c o r
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4. Use cases

The oncoming section is intended to propose several scenario samples and dexusgielehe
sequences of interactions betwi&ignSpeak technologrydthe correspondingxternal actors

The aim is to show how SignSpeak technology could be integrated in a real application and find o
the responsibilities and behaviof each component. The intention is nateteahow the internal
parts are structured and technology and actors aeeseeo b | ack boxeso.

4.1 Use case 1: iiSecure access for smartphoneso

Maria has just boughtmartphone. One of her major concewiththis sort of devicests achieve

a secure accessthe applications and the information stored in the dégiche declaso I t 1 s n
simply a mobile phone, you cHEerefesetsimerdecidestolseg a
secured access system which makes use of the SignSpeak gesture and movement recogni
technology by means of her smartphdifeus Maria can be authenticated by the SignSpeak
technology using a sequence of gestures or movements (even it could be used the representation
her signature) which would have been trained before. At the end, she is able to perform her person
sequence ofmovementsn order to accegwivateapplications, and shergaconfidence using the

system.
D 9)))
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Figure 11 Usecase diagramforSecur e access for smartphones
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4.2 Use case 2: iPhysical therapymoni t ori ng systemo

David has been got into surgery due to a broken ankle. After the operation, David is ready to receive
long recovery treatment of physical therapist from his home. Thus, he would not need to go to the
hospital periodically during ten long months. Morgbgerould leave a free place in the hospital in
order to be occupied by another person.

David uses a PC with a webcam. The PC has a monitoring system installed which is connected
SignSpeak technology. Thus, the doctors can connect to this morygieng and specify the
physical therapist treatment that David should follow. On the other hand, David can start this
program of exercises and perform them in front of the webcam. At this point a video connection is
established between Dawihd the monitang system.SignSpeak technology recognizes the
movements performed by David and check if the exercises are well done. If he is not doing the
exercises properly, SignSpeak technology gives feedback to David providing markers over the vid
signal which hgs$ to correct the exercises. Finally, with the purpose that the doctors and physical

therapists track Davidds i mprovements, the sy
(+)
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Figure 12 Use case diagram filthysical therapyonitoring systeén
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4.3 Use case 3: filn-home devicescont r ol systemo

Ana has just got installed a platform for controlling the electronic devices in her home. This system |
connected to the SignSpeak technology, and therefore, is able to contleVieeergnnected to the
platform by means of gestures and movements. Thus, whenever Ana or another member of he
family (for example her mother who find difficult to understand how the TV remote control works)
wants to change the channel of the TV, thegohare will be as follows: The TV connects to the
SignSpeak technology initializing the system. Ana (or her mother) perfeestablish gesture to
change the TV channel. While she is doing the gesture, a whiokriz connected to the -T8&nds

the video signal to the SignSpeak. SignSpeak technology recognizes the movements from the vid
and associates them a specific control order
the TV, and this device executes the action. Now, Ana andther are able to control the TV using

a set of simple gestures.

(39)))

~rr A\,

Initializing data...
P
>
Gestures for
changing
channels
CChange channeD
Figure 13 Use case diagram fol-mome devi ces contr ol syst emo
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44Usecased. i Gesture writing systemo

LatelyDaniel is having problems to see cleadips¢ distancds.means serious difficulties when he

is interacting with his smartphone, especially when he writes. SignSpeak technology offers him a ni
way of interacting with his smartphone, he can make movements which represent letters or eve
conceps and SignSpeak translates them to text. After that mobile red@$3)iwhat have been
recognized in case it would be necessary any coridotiobDaniel is able to use his mobile device
every time and without any restriction.

Figure 14 Use case diagramfmiGe st ur e wr i ting systemo
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