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Holst
Centre's
evolution

Page 01 Page 02

lndustry is increasingly aware that innovation

should rely more and more on cross-organisational

cooperation. Sharing bright brains, intellectual property,

facilities and costs fits this trend of 'Open lnnovation'.

One of the fields in which this is specifically true is that

of Micro- and Nanotechnology.

ln 2004, Phil ips triggered two reputed research

organisations, IMEC (Flanderc, Belgium) and TNO

(Netherlands) to team up and create a joint research

centre focusing on promising domains within the

Micro- and Nanotechnology field. The initiative based

in Eindhoven was coined'Holst Centre', after Gilles

Holst who pioneered industrial research at Philips.

A round of consultation among leading companies

in the field led to the decision to set up tuo programme

lines: Wireless Autonomous Transducer Solutions
(WATS) focusing on miniaturised, extremely energy-

efficient sensor devices and System-in-Foil (SlF)

that concentrates on electronic devices on flexible

substrates. Most exciting of all is where both

combine to enable autonomous flexible devices.

Both lines develop generic technologies, addressing

the needs and interests that companies share.

ln addition, a major element is Holst Centre's non-

virtual character: it is not a program office disiributing

research over groups at different locations but a

'physical'centre where researchers of all participating

organisations co-work on a daily basis.

ln 2005, the Holst Centre plans received a green light
from the Dutch Ministry of Economic Affairs, IMEC

and TNO as well as the first industrial partners. ln the

beginning of 2006, the first operational year, a group

of a dozen researchers got established at the High-

Tech Campus in Eindhoven and the rapid growth that

followed has continued unabated.

More than ten leading companies have joined Holst

Centre, a figure that is even more significant if
one realises that for most of them, this is their first

experience with the shared program approach of
Open lnnovation. Whether on a full-time or part-time

basis, they bring in o.ver 25 of their own researchers

('lndustrial Residen{s) working shoulder-to-shoulder

with 1 10 Holst Gentre researchers and resident

students from universities in the Netherlands and

abroad. The participation of researchers from various
parts of the founding organisations, IMEC and TNO,

is cruciai as Holst Centre strives to bring together the

best of these two worlds. Holst Centre now houses

18 nationalities, matching its ambition to be an

internationally acknowledged centre partnering with

industry and universities from around the world.

Holst Contre has b€come a major user of MiPl a,a,

the lab facilities already available on the High Tech

Campus, which allowed the centre to make a kick start

without having to make any significant investments

in facilities up front. As the programs are evolving,

Holst Centre is now making first major investments

in research equipment that will enhance its unique
position. The opening of its new office building at High

Tech Campus 31 on 12 November 2fi)7 is a milestone

in its evolution. ln tho years 2008 - 2010, Holst Centre

will double in size and industrial participation. We invite
you to join us on this road into the future.



Holst
Centre
sketching
the
future

Often the most successful products and services have

been those that were never predicted. Holst Centre
performs research that is three to ten years ahead of
market needs, which are hard to predict. Nevertheless

a research centre positioned close to industry needs

a good vision of future scenarios and the type of
technology that will be required. Such future sketches
provide a societal, environmental and industrial frame
of reference for the technology programs within Holst
Centre.

lmagining the future is fun, but it definitely serves

more purposes. A visionary scenario is a strong driver
for researchers 'in the lab'. Future sketches trigger
creativity but also compel us to reflect on what need is

being solved by technology. The boundary conditions
for the research activities become better articulated,

resulting in ambitious but realistic roadmaps for R&D.

Future visions also enable and intensify discussions
with other Holst Centre stakeholders. lndustrial
partners, in the first place, drive on new services and

future products as well as develop their own future
scenarios. They especially recognise the importance of
the underlying process: going from a product vision to
detailed technology roadmaps. The alignment of Holst
Centre and industry roadmaps lays the foundation of
a long-term, fruitful partnership. Furthermore, future
sketches help to communicate the'rationale' of Holst
Centre programs to the broader public, to youngsters

with a slumbering engineering ambition, to authorities
responsible for long-term innovation policy.

It is always inspiring to bring product designers in

dialogue with technology providers. Such dialogue

Page 03
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was behind the exercises in Future Sketches which are

contained in this book.

The process started by introducing, in detail, the

technological challenges thrown down to Holst Centre

researchers. The two program lines, and their synergy,

were discussed with industrial design professionals

from TNO and this information was shared with

lndustrial Design students of the Eindhoven University

of Technology and the University of Twente. This

interaction resulted in more than a hundrcd sketches

for products or services that might become enabled

by Holst Centre technologies. From these sketches

about 40 were selected for detailed elaboration with

art work and visuals. Subsequently, of these 40 the

most representative will be elaborated with information

about the Holst Centre technology roadmap and used

in technical discussions with prospect partners. This

book previews some ofthese future sketches. ,

ln order to see the technology behind the sketches,

a word on Holst Centre's programs is required. ln

the Wireless Autonomous Transducer Solutions
(WATS) program line, the research activity is focused

on realising highly functional, extremely small and

energy-efficient sensor nodes able to interact with
the environment by sensing and actuating. They can
process data and execute certain programmable tasks,

on their own or in a network. They share information
with other nodes and smart devices in the environment
(e.9. mobile phones) using wireless communication.
Very importantly, they have power autonomy; they
harvest waste energy from the environment and
manage 'on-board'their energy storage and the
energy consumption by the various functionalities in

the node. All of this needs to be accomplished within
an extremely small lorm factor, which will be dictated
by the final application - a solid cube or a flexible
patch. The WATS program line builds on the strength
of silicon chip technology. Wireless sensor network
technology and applications are recognised key drivers
for extending functionality integrated circuits beyond
their traditional computer tasks.

But there's more than'silicon. The System-in-Foil (SlF)

progralr line dem,ohstrates that functional loils will

become the technology platform of choice lor large

area applications like lighting and signage. Future

sensor tags will be 'cut' from a highly functional,

multi-layered, low-cost foil. ln contrast to the silicon
technol6gy platform, production will largely be
based on large foils processed as in today's printing

business: roll-to-roll. The SIF program line addresses

the technologies needed for such tunctional foils.

For instance, major advances are needed in printing

and encapsulation of flexible organic electronics, in
precise lamination and interconnection of foils and in
processes (such as lithography) to structure thin layers

on foils. Combining these technologies we will enable '
a truly flexible future.

Holst Centre invites you to dream up your own

scenarios for future applications enabled by these
technology platforms or to become inspired by

enjoying the ones our industrial design friends have

come up with.
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Smart Food Freshness Labels
A price-freshness ratio and no more consumption of decayed food

Future packages for fresh foods will contain smart labels with a dynamic indicator of the 'use before' date and the
number of days the food can still be safely consumed. The smart food freshness label increases food safety and
prevents unnecessary waste. Organic electronics printing enables smaft sensorsio be incorporated in the label.

l. A milufacturing p@s saE chickfls
ild applies srErt hb€ls.

2. ln ihis smrt label sflec m integrated
which m detmlne the fteshn$ ol
the chickm. This rr6hnN is displayed
in tffi ol days fit ffr consumption. The
chicken is tmsport€d to the supmarket
whffi it is put on ths shelv6-

3. Lila is doing hs wskly shopping in
tha local supemarket and is l@hng for
2 chbkss. She ch@ks th€ frBshn*
irdi€ttr to dside which s8 to buy.

a- Sh6 looks at the diffsont chickss
ad mpaE tha dat6 thai e shown
on ihe lab€I. The pric m di@Oy Elated
to fiEhn6 of th€ ,@d. She deid6 to
buy one tr*h chicks fd cmemptim
lats that w@k and a less leh (and
cheape4 one ltr dinnd that evening.

5. At home she puts lhe chickfl with
the longest w Hm date (consume
within 2 days ot tiat partiqlil date) in
th€ Efrigffitq. The othtr one is pEpared
lor dinns.

8. Th@ days lats Lma opens the E iigera-
td to chek whgthq the cfiic*en is still
good il@gh to eat. Tho label indi€tG
that the chickil m b€ storcd fq rc
n1@ day, s it is still tr6h sough to eat
bsau$ it h6 bsn storBd in a chilled
plac.
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Smarl Bandage
Remote wound monitoring and accelerated wound healing

Future bandages will incorporate ultra-thin flexible eensor sheets for remote monitoring of the healing proc€ss.
lnfections will be sensed and signalled at their earliest stage. Flexible, light-emitting layers will stimulate wound
recovery through light therapy.

t. Msy b pGpqring dffi whs a pan dips
ot hs hands ud hot wats splGhc m
io tE m. S.mly bumcd, she b takm
to ths hospttal.

2 Th3 wnd is tEatod by a num in th€
hcpitel.

3. Th€ wrd ls omd with a Smdt
Bandroe ed th6 b6ndage k actvat€d.
Ihe badags b prcvidod with hrornatifi
abod Mily and fE typa ol wound.

4. AE M{y Etum frqn ttE h6dtal,
ttq bsndagE has akBdy start€d its light
thsEpy by cxpo€ing ihe wrd fqqHtly
to I ftea ot llght. Al the sam tre the
bandage lmftm ihe stditbn of th€
w@nd ild thc hsallng prE6. Ttp
amdnt of llgfrt adju8il8 autsnaii@lly
b rh6 hoaling prffi.

5. Daia s the hellng p.rc is stt via
s wlrds link to ltu hGpitsl ddde
*fim e dcior b Slo to llMtttr th6
pre. After a l6w dq/s the bandagp
hdcatB that it hG io be r€placsd ior a
wdmm.

a. A tew wsks l6tr the wnd h6 lEhd
sffiftrly 8nd aftr a fnd inspElim by
a d6.id, Mary's m b nily lwtrBd and
tho bandsgc dispGod of.
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,,
i

1

?

i

Orgmic photodiode

i
:;
3

Page 08



Smarl. Diapers
The diapers that give a warning signal when they need to be replaced

Smart diapers will consist of low-cost, disposable and flexible miniature moisture sensors added to standard
diapers. These will alert the carer when the diapers need to be replaced. The smart diapers can be used in
home situations as well as in day-care centres as well as in hospitals and nursing homes for monitoring incontinent
patients.

l. Simone is working in a day-cile cenler
where she is Bponsible for a number of
toddlere.

2 The babies wear so €lled 'smart diapers'.

3. The diaper is provided with a moisture
sensilive flexible sn$r system that Gn
detect water ild fases ild sent the
infomalion to a r@eiver

4- At certain moment in the day the diaper
of one of the small childM detsls water,
sends a signal wireles to a contol station
which directs a mesge to the mobile
phone of Simone.

5. She cleils the baby and chages the dirty
diaps.

6. The old diapq is thrown away and deac-
tivates automatically. The new diaper is
rsognized by the surveillmce system.

oq\
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Smart Blister
Self-reminding pill packaging

Research has shown that about 5oo/o of patients take their medication inconectly - at the wrong moment or in the
wrong dose or even forget to take it - which leads to less effective treatment. The smart blister medication packag-
ing reminds you to take the right pills at the right time. lt indicates which pill hast'o be taken, warns the user and
records which pill is taken and whether it's taken at the right moment or not. The package can be programmed to
the specific prescription of that person.

l. LauB's d6tor plwribE medi€tion for
htr h@lih prcblfls

?- [auB @ll@ts hs medi€tion from th€
phmacy. The package is electrcnically
link€d to LauEt medi€l file.

A At home she tak6 hq fiEt pill and leaves
the package in hs b€dlm

4. The next day th€ package starts mning a
wnd in ordq to Emind LauB lo take htr
daily dosge. Eve{I 0 minuts the signal
is reperted till the pill is takff out.

5' LauE h€s the signal ild picks up the
package, which ls coloured rcd unds
lhe pill sho n€ds lo take.

6. Whs she tak6 out the pill from ihe
blists, the p@kage registffi lhe fact
ild the wming signal disappeffi.

Page 1 1
Page 1 2



OLED ID Card
ldentity card with security measures based on polymer light-emitting technology on foil

Forgers are constantly looking for ways of sidestepping identity card protection. A coded, light-emitting
photograph could prevent the reproduction or forgery of lD cards. The solution lies in the unique process
of printing organic, light-emitting electronics on flexible foil. 2!

ffiruL

'1. Johnb lO card is ebdn to ox[iE s he
hads for the city hall to apply ior r lw
m. A pl;nr6 b taks end this imags is
srt to the erd isuing auihqity wtw lt
is trmed inb a unique digital grid pattm
r€pffitlng his fae,

Z tur lD ed b goduc€d with a liglrt.fiit-
ting imaga and lD code by m.AirE lays
ol potyB d6{rcniE m foil. Th€ unhE
@do snd imago d ths lae e qst6d by
permBfly de&livaiing stain ffis
lh€ ligtt mittrE toil.

3. John 6llsb his lD 6rd ftom tE city hall
ild r€luffi hom. Hb dctuB i8 not vFible
m th€ 6rd.

{ John driv6 quickly to il appointrnfit
.nd is stopp€d by th6 poli@ b( 3p€dkE.
Hohcto iMify himelr.

5. Hb lD 6rd b insdtsd into a md B-
dlng dqrca ttr lh6 sclusive @ ol tha
dqignat€d aulhqitiG. The knag6 o,
.lotub fa6 is illumirEted whs lh€ @rd
is insdi6d.

G. The imag6 of th€ taB is ffipaEd with
John! etwl appsram. Additional
inbmatim n th€ed kt'osffi to
tE Bad6r. tha spcding fim b d€tit€d
tw his buk amnt ild Jotm dililrc
ffhkmy.E]

I
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Origami Lights
Foldable light sheets

lmagine light from flexible transparent sheets which can be applied in
like a piece of paper and create your personal decorative light object.
will find applications that we haven't thought of yet.

any form, enabling you to bend a light source
Both professional designers and consumers

ru &,]

.. .::rl::l:, i
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l. A light obiet l@ated in a living room
generates a nice atmospherc.

2. lt's a thin shet-like obj€i.

3. The objecl lhat can be fomed into every
desired shape is ca,led 'origami light'.

4. The switch is a clip that can be clicked
aywhere on the edge of the sh@t.

5. The clip is also the power connection,
which can be connsted directly to the
mains or store energy.

6. Origami Light can be placed anywhere:
on a table, against the wall or on the ceiling

[5V-
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Light Guide
A dynamic visitor guidance system

There's nothing as difficult as linding your way through a maze of conidors when you visit a complex, unfamiliar
building forthe first time. The Light Guide is an active guidance system in public buildings and large offices.
Msitors are guided to their destination by an active light pattem that runs in fronldf them. The system Henffies
the visitor's location using wireless communication between the floor and a low/cost, disposable RFID tag printed
on a receipt given to the visitor at the building's reception desk.

l. A lage hepital with . @mplsx labyrinth
of pasg$.

2. A visitor eiv6 d lho automct€d twp-
tlon d6sk lM th. mlrm€ d tp buildng
wtH€ h€ d $e b t€gistusd.

a Ih6 visltor ffiiv6 a print€d @ipt
.quipp€d wlh a RtrDr.g rh3i wil guido
Hm q hs to hs lmiiirn in fho buildlng.

4. tho badqc E prcvldod wlth I cobur dot
Admlhei6h tE !ffi@loulidlts
up ln tront ot h, m the ll@r. A$ r tlF
paEil dEplsy m ttp crung wdcm6 lhc
visitq and stDm lhs my.

A Th€ vbitd iolffi lho light gdde o th6
f,@r, ntticfi ks€pe pffi wllh tl€ 8po6d d
tE vbttc ard 1fid3 hlm d ls lflrds
tE dGtnatim

a. WH tho visilor wilE lo Btrn, ho il CF
ralks od oflhe rao.n ed tE lgtn guHe
appeds egain ff ltE flq ro guid6 fhe
Ylsitd to lho uit.

Page 18



Alcohol Test Card
Disposable breathalyser

The disposable 'breathalyser' is the perfect tool for people who want to check their sobriety before deciding to
drive. A simple card (credit-card size) turns into a sophisticated alcohol analyser in seconds. The card consists
of a smart electronic sensor and a light-emitting indicator printed on its surface.

f
t

I . Jilet gG out by cd tor a drink with
some friends. As the atmsph@ is very
relaed, she stays longer thil plilned
ffd drinks a little rcrs than she had
ilticipated.

2. Nea the exit is a Eck with bBathalys
cards l@ated sd the d@mil points her
in th€ direction of this rack.

3. Jeet taks out a card with spon$r
inromation md folds it accoding to the
instructions that e listed on the back.

4. She blows thDugh the card.

5. And she push€s th6 cad togeths. ln the
card a ffat polymer sor is int€grated
which analysE Janet's breath.

6. ThE t6ter indi€tes that the pemillage
of alcohol in JaEt's bl@d is ex€sive,
s she d@id6 to leave hgr own car
behind ild to take a tdi.

:i

i

'i*=i

tr,.;l;'::
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Thermoflex
Thin and flexible surface temperature measurement

Thermoflex is a low-cost flexible foil thermometer that can accurately and reliably measure surface temperature.
It can be integrated into all kinds of applications, from medical and home temperqture measurements to industrial
process control applications.

l. Daisy, il 8 ysdd girl rstums hm
trom $h@l f€ling ill.

2. Htr moiher lells hs to go to bod and
tak6 out a patch.

t She stic*s it on hs child's body.

/4. Tho stick€r shore tho tsnpeBtuG m
the @/,; at 38 degt€6 she h6 a iew.

A The patch shows th6 body tmpeEtuB
the ct ot that day ild tho tollowing day
when it shore ihat lh6 tmpeEtuE has
drcpped.

6. The tully disposble dl plastic patch is
thm mov8d and lhpm away.

Page 22



lnstant Druq Detector
Detection of drugs and dopinffi the spot

cunent doping tests involve lab analysis of sampl$ that takes days for the results to be known. ln the future an
instant drug detector will make it possible to screen a sportsman iust before an ev,ent and provide ttro anti<oping
authority with the result immediately. i

i. Sulrlffi 2014, tho T@r da Frc h6
3tdt€d. Just brio€ tr start of m ot
ths riagB a officlil .pp@tB tho
cldlsi3.

2 A cycJist hB to prn a &rlg tGt( in his
trujlll ln ddd to @llet a saliva $mplq

3. TIE otrdd crEclG fE Esfity of tE
clrdEt in ordd to Eify that hc b takirE
th6 mpls olthedghf pqu.

a. Th3 mdl doviofEt b ptn in fho muih
mll€cts sm sli6 erd mduct! r drug
t6st brtlo mct populil sfimuNants. h i
miruto lh6 Bdt b stpm.

t IIE dwic6flrc Gd, whk$ trEretd
t€ cycl*il hs 66d io6tddon stimulilts

a. IIE c!rcli8t b dbqualm€d frm tE stag6-
The sliva 3mpt6 is st to th€ hb fq
0 €xtr.t6t h ddqto ottain lm%
c€.tainty .bqX ttE Gdt of tE r6i

Page24



Personal Air Freshness lndicator
Wearable pollutant warning

Air pollution is increasingly affecting many of us, especially in large cities and industrial areas. The wearable
fresh air indicator is a very small device that is able to warn individuals when precautions have to be taken.
lnside, a polymer based sensor analyses the quality of the air. Warning signals are giiven by the changing
colour of the organic light emitting surface. The energy required by thl dlvice is generated inside by a tiny
energy scavenger which takes the energy from the environment.

l- Eils has 6thma, liv6 in a big city
and always h6 to be health-@nscious.

Z \i/ha she goes outside she always weare
a sprcial n@kJace.

3. The Hklace l@ks like a pi@ of jewet-
l€ry in the shape of a ffowq but has in
integEted air quality ssr for mEuring
pollutlon in the outside air

,1. The quality o, the air is meGured every
minute. The ssitivity level is $t to hq
pffional heahh conditi@. Whs prede
temined limits re exc@ded a signal is
givff.

5. Whq she walks thrcugh me oI th€ main
st@ts, the hert of the f,ower stads mit-
ting a red light.

6, Now that EilM knows whre lhe air is
potentially haardous for her, she quickty
walks in anoths dircctioo untit the lighi
turns off.

Page 25
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i lntelligent Shop Shelves
; Retail identification and infonnation Oisplay

lncrcasirqly, retail doros havr to comfly wi$ ltrbt food hws rnd supply <lctailed data 6gerdfing typc, orlgln,
compoeition and fitcolncsc oil rcducii. thdvre an rbo .rr Hid bcation ior rhourirq commcnsal infonnr$on,
whicfr Can onhanco cdcc. fui htofligoflt, wkdomty rdecesablo *reff disflay rystim can bo a dynandc mcanr d
providing thc indivtilnl consumorwith rdditionct hbrmation ard facititate lnverftory contml.

l. lsr b h tb a.Sarrnd0r b buy tr
w.ldypudlI-,

2 B€ion *. p.rr th. tldr/tc i drph/t
nofird prba frd pEdrEf !iloitdon,

a fh.drhG rEogrlbt lJt byh;Jlotr
dry cJd h hr F'ta tfial.ttil0orl h
&tflvn io r dlr tgho drphytd,

a. fhr @by dm lr edfl{..d o6n
gll. Ccl(.drt I pm(ft$lad conlhur
dtopPhg.

a. Whil qt of tha*op f,nploy.oa p.a.aa
. c.t-r d!ffr mG{o. bed4/.d ttd
dU bEqLfitdbeladh.ildb
rmv. !dr. prld.Etr bq[ trcy hi[
para.d txrrprudrb (b.

a. Whn !E $.fbttr d Ild th.rnplofa
mI(, illy th. m6aec &bf,tdady
drr!. h triiE rd p.Edd ffid*rr
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DIY Po
Do-it-yourself light-

ly Light Foil
emitting flexible foils

The DIY Poly Light Foil Kit will prcvide consumers with the possibility to create their own lighting apdicEtion with
flexible light-emitting f,oils. These low-power efftcient light foils can be cut and formed into any chapo and can be
used creatively both ln tho home or outdoore.

L Bob b ddng s.na hdn fryIw.nfi,|
id wsrlts b m.i. ddrE lghtilg ln
hi8 hoe.

,. Hc hJyr r tXY PolyLight ld rl tx I)+Y
dor.. th klt 6!t i0 r Df, o, pdym
lgfrtnit[ng lbil, wihg, md pordr{ty
ffi grd rpoiffiacmfitr,

L AI hoil ha ffi a !p.dd pCrof tdac
lhrt qrt3 ed !ad! lh. mdiil A lh.
mdm.

a Wtm th. io6l. mesH btr. rEn
dEp., h. !Uc1c tt m ftc arLe ud
d&mnctGto pomrlh.&irl

t B6id6 ih. dri6, lp (s tr ftil wdc.
lh! kldm @pbdrd lo pdldc lghetg
tur Of, slnk

a. Ard he E6s tho kit lo ruto a mird vvitr
lgmioilrund it.
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Wireless Body Area Network
A new generation of miniaturised serisor systems for personal body area networks

Highly miniaturised and autonomous sensor systems will enable people to wear their personal body area network
@AN)' providing them with medical, lifestyle, assisted living, sports or entertainment functions. Thanks to advances
in wireless communication, energy scavenging, system integration and sensor techhobgy, it will be possible to
develop systems like this in the near future. The almost invisible tiny sensor nod4 will enable remote EEG brain
activity monitoring of patients in the natural environment, for example. This kin<i of application will greatty improve
the quality of life.

l. Bil, a 13 yry old boy, $mstirc euffs
ftm epil€ptic attacks.

Z He hG a sd of tiny wirBla ol€ctrodss fur
EEG runitoring whicfi he attehB to tho
insi& of his basobal! c8p.

3. The small brain-etivity sffi mmu-
ni@ts wiGlossly wiih ach ottE, md @
automal,cally @nnet to hls mobils ptsE
whs nsod€d.

{ 8$ ls playing basketball outsids with his
trisd&

6. Amlysls of the bBin etlvity slgnals shore
@rty signs of il oplledic attack

G. A signal is st to hb tslsptpne lnsiruct-
ing him to tak6 his medietim.
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Advanced Corrosion Monitoring
Autonomous remote sensor network for corrosion prevention

Early detection of conosion is an effective way of reducing operational and maintenance costs. Advanced sensor
systems will provide cost-effective inspection and monitoring ol large, complex conosion-sensitive objects. The
sensors are embedded, simple and inexpensive. They are able to detect conosioV'fit in earty stage. The added
value of conosion monitoring systems becomes obvious when you consider pipdlines and installations that are
used underground, underwater or in remote areas and cxtreme climates. :

l. An oil dpdlm E ftt€d with . wrGlo
lMttdng rydm to dord dogra(Htr
ot fhe @ating ol thc pipolino.

Z \lbry smll ffiks ln l'lc codng of lh.
plp.llm m apEuMto mion.
EIciff ollh6 @edng b dotoc{€d by
mdtEffid&ibutodffi
lhs whob lqEih otlh€ pipslire.

a Thoadollmwioauardsa
signal to nCgttbding w nod6.

a. ftE lignal bforward€d by w nod€s
to a ffitd mii that munlcdB ti€
slgnal to a staflito.

6. The sddlile lbilards lh6 slgnal to m
opfrti.rg statiff whm tE 8ig[ral b
lwn€d lnio a mcssgo hdi€thg lh.
locdm srd t?E pEbbm.Iha m6a06
b tu xEd€d to lhc EpoBlUo minte
lmunil

G. Ths mintffi uit 10@16 tho probbr
8rd Ephc fhe dpr with tD damagcd
@ting.

rs
^.€>z
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Wireless Motion Capture
ForVR gaming, education and sports

Affordable and hardy solutions for motion capture will become possible with miniaturisation and wireless sensor

technology. A truly wireless motion capture eystom contains tiny sensors that can pe placed arbitrarily on a body

or subject, bringing 3D modols to life. Motioncapturc cen be used for a large nqntrdr of applications, for example

human movement analysls in sports and rehabilitation, full-body motion capture for 3D real-time animation, game

design, virtual leality, film character creation and much morc.

t. Offiy hvit6 w ninds b day m
activo vkbo grm.

2. lb 16 two s6b olmCl m in dt-
fucnt 6b6, lntogfidsd h Ghtdc frpg
lhd s b.w mlhebody lflc!
sYratband.

3. A gw stting sppoaE m a kgr 3D
ffi in tont of ItE wdl.

a nley Fn ff the sfaps whbit EgEbr ail
thaf mqsElE, hdt rais and brdn
actvfiy

L Th3 ffi autqnat€lly metch tha
viridmo&mlhsffi.

G ltE ggrE Etais 8rd ttE afiffits3 m itE
scffi Eapord to ihs ffits ot tht
playm.

60\a
-r 

a-t,-@-

!J ilr(r(r(

0(r,,,$i'"
g

PaSe 35 Page 36



Smart Playing Tiles
Smart, pressure-sensitive light-emitting tiles that encourage active play
arnong young children

A common complaint young chitdren do not get onough sxelcise. Hide-and-seek rnd gtneet ooccar havo given
way to gaming and computer m€$saging. Smart playing tiles ara designed to cncourago young childrcn to play
physically active gam€s. Th6 tilcs a,? pr?ssure sensitive and omit light. They travg6tqlrated wircloss notwork
technologf and adio identification (RFID), distributed intelligcncc and computati6nal powerfor more complex
tunctionality.

t. FEddy, I y.aB old, b gpirg b vtdt hb
tlrd Sm. |bbwlst€tb.owilh htt
hrslt ioys.

t llo teks hb B{ of meCbtil€& sdn hed
dE dy pln his M trEgicth. d thc
gotnd

a ftrflG on r dl l&!d of playrg pGcbllL
t6; br m ollhe g'|E, lll ol lhe tl6
i! sp6ed orar thr roorn.

a. By rtspplm m auo, Cl tEthE ln th.
m rc slh[t d ad rtart to ornlt [gtt

A lhe tillbb UhB dmmlc.t6 with eh
otla fd rai$ My tdjcfi on tE
drrace.

t SaEd fihB lighf up h thssE mlor,
FEddy fou.tB m of tm ild $'iB
e polnt Wtmm colhcts nEt polntr,
wirE fhe gm.
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LumiDo - Active Learning
A reading and maths learning game for children based on physical ii-teraction
with smart light-emitting characters and numbers

ln this digital age, many children grow up behind oomputer screens, often with individualised on-screen entortain-
ment and education. LumiDo is a physicalty interactive character and number game.that makes learning tangible
and fun; h lets children 'play'again. A child can form combinations of letters or ng6bers to discover new words or
calculations that light up when the letters or numbers are conecfly sequenced., ,/

afr

'1. Jo€y, ! cfiild d 5, b sitting m lh6 g@nd
deytE. ln liont ot him b s box wlth ttE
LmiDo cfiarut* $t. The crEret€rs
haw bsn hduclivdy ncruryod in ths
box-

2 l.l€ lgEksthe box ffi fid lhe cfiffi-
i* taI m tfis i6.

t Joq tak6 m ol lho cftec{oB ed puts
lrpths m rext to it, noihirE rpciat
traeporE.

4. Whfi hr adds amlhr m, m intlgulng
$ghf .ppoaB. Al cfiarEt$ ol thc m-
Unatim ligatt up, IrdicstirE thrt lhc 6m-
UrEtim torro s dE-tly 3p.ll6d ssd.
Ai t€ 8m tlme, r rcicc prcnounoa lhe
drEcty spdlcd rcrd toflr srEll rpcak-
* ln6(I)o€t6d h fh. cfEractffi

A Whm Joq ldds srcthe cfids{sr, fho
w mtinqtim m longrlffi ary-
rE't uord .nylm sd tha ltglrt f.d6 qn.
lb tic to d !m odEr (,lr&{qs b(It
notrring happas.

a, Ai . crtain ruHi h6 idds fE dgfit
afir#td to form arDtH 'longst" wqd.
Ihis wud light8 up md is prmncad.



ln-Body Sensing
The seamless early warning health monitoring solution

ln the firture, battery-free wireless intelligent sensor modules implanted in the body will enable eeamless
continuous heahh monitoring. Tiny sensor devices collect and interpret physiological and biological information
and communicate if deviations in vital properties are detected. Ultimately, microqdopic implants with sensor
functionality will be able to operate atrtonomously for the lifetime of its wearer. /

l. Collin, 61 ysE old, vistts hE doctor ior
lhe late6t helih ss whlci 18lh6 slz€
ot a 116 gmin.

2. The minlalurizod dilbo fs lMltqirxg
hst rate ild body m rmptr im
b irstod in his brsst using a spciel
nsedlg.

t tle b a hnslb sportsrEn, he OG m-
ning ffiy day.

/t Tho w ls mnst€d to a tnytrffi-
pqds and I prHring unit whlch sds
rho idmnl data ot his lErt Eie sd
cm Bnp6nru6 to hk wrist dryica- His
Falning Bdr€dulo autmati€lly adlsts io
hb ptrysicl portuflnam.

5 Trc yeap hsr, lh6 sffi r€g&**
abml patrffi in th6hst r.ts, sd
via s intqnat ffirE{on lt mk6 ths
diq[uris while hs is €lling hls wifc.

a, A vElt b his d@ttr is sctr€dul€d aute
mad€lly brcaE ot lhe sio6 host
dbordor. Tha docls rdffi him to hGpitel
for a ftb wlng op€ratm.

{B
i{d

"1
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Distributed Environmental Sensing
Sensors spread out in a mesh network for environment monitoring

There is a demand for the comprehensive, inexpensive and reliable monitoring and control of physical environ-
ments. Miniaturised autonomous wireless sensors are the future solution for observing, assessing and controlling
agricultural practice and the environment. Distributed sensing can be used to mqr{itor surface, soil and water
contamination, ecosystem and habitat research as well as quality control.

Lb-+ a< a

\-'---.- /Ll----=rfi
\\'i 't',\\ 1!ll
\\1-g\/ I

l. A lggs gl@hou$ in lhe Netiedtrds,
ln20'12.

Z AJlol]oruuswirdsssunitsm
placsd all ovs lhe gffihou$; unds-
grund, at grund lryd 8nd undq thc
@f pan6ls.

3. The ffism ffivsg€ ff€rgy ftom thB
ffvimtrHt md shaB 0d b@adest
cbwt iniomatio up to 20 mdffi.

a. Diffffit klnds of ssm cBate a lalge
ss netwo* with diskibd€d intol-
ligffi.

5. The web ot snsffi links to ths gffi-
hous's systm for @n0olling llght lntfr-
sity, watqing, dEinage ild p6ticid6.

6. Ths otol pe* ncsdsd tqthe gwth
is psfmed autmatically. The laru
lutuea l]]esge whs adeviatlon
lrm th6 nm hs b@n obs6d by the
8ystm.
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Advanced lndustrial Monitoring
Wireless, autonomous and miniaturised mesh networking to monitor machine 

!

health and industrial processes

Monitodng equipment and process€g in manufacturing plants is crucial fior optinriaing .nd conholling production
to achisvc maximum throughput at the requirod quality levels. Smart wireless autongmou$ sensor nodcs opcrate
in a notwork uslng energy from tho cnvircnmont to optimise machine control. Wirqt&s rensing rnablec remote
monitoring at machine, procoss and plant level. lndusfrial automation will make piedictive maintenance possible,
allowing br poper intcrvontbn bcforc real probloms occur.

0l
UllMArdoM Wffi

i. A sy klfs tllmiictulng pl$lt lbr
aliqnd.d prodrctd ol cr&

L All me.fikEy b qippcd wlth willLs
wslhst md*or dlthEil penf,rdc
rldordlp{rb.ruE

t Thr ffi ar! hlod to vry!.ndl tlf
iranadEa modr/ha &out lrE r&a ot .
dicc, nEldng wfd6 dal! t!'lrilbr pG
rbla

4. OrE ot tla slu! obon/6 that m
dtE phrof poerts d a wddng Ebot b
wdngon

t A .t8tr8 Eport L sont arbnsiiEIy fo
tha ld!,ba qrpany r!$g tf, n€t\ilo*
dwltdcram.

a.Ih.rvddh roboi b rlp.ftf,d bdo€ any
ml pobLm h6 ooflrd,
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Nomadic Sensors
A mobile autonomous long-distance sensor system

Wbrldwido monitoing of pollution, weather and migration Ftt€rrc bccomes poesible by using large numbore of
eutonomous miniaturised sensorc that float, arc attached to oqanisrns or are daced at fixed locatione. Theeo
powor-Gfficiont Bensors will, for cxamplc, provide cortinucxrs reading of tho oceanqdnd can bc used lor measuring
tho temp€raturo, salinity and chemical composition of the water. Cunents will takCthe sensorc all over the ocean
and data wlll be transfoned by radio dgnal. !

t. t rgEnmbffiofiodngrem
ttlwn hltEsddifiacn lHBm
h lhc wodd tu !turyhg po{ufbn l.lrb.

2. fhc Effi ioai wilh th6 ornfiE h
lhaffi.

A fifto.to$ itxilqh lhr w, $filoh
d(B manuElb rd ualfzc tp
nretuSdlty.

+ Ih.cn .!ytu affikolnddltitrrrB-
mbslon bgusrtldfim slJfo{ and
fha frrD€rduE dft|Urcc botEn w8i6r
lnd rir-

e IIE sagnl from $o m b traclcd 'by!.Lllit*at/mkm rfituda

A hfumdon b 66d to rw orrsrt3,
bmp*eftm and watar polliiion, h ordaa
tolrk $cdrE'tpdicyM.



Smart Sensing Bed
The sleep ambience for a perfect night's rest and invisible health monitoring
and stimulation

People spend about one third of their lives in their beds. The bed of the ft.ture optimises people's sleep whilst
watching over them, providing all kinds of stimulatory input. ln addition to generating stimuli for rclaxation,
leaming and entertainment, the bed can also monltor a person's health during sleTo'and provide interactive
advice on heahh and nutrition.

t. Attor a hrsy sd it€strl day, Lffi
hasu gpoinumtwith mdtE
ti€nds; fhgy *rioy svffil iasty $*k3.

2. Lsts Et night, stE &ic et hom and
gGto hdlphmshrpcd b.d.

3. Ihe b€d wdcffi tu wtlh e fisdly
wico and shc llc doYvn.

4. Lmb brain &th,ity b lmitord by
. sp*ially *rapcd dlilwhich lmitm
rhe ptm ol dap ln odr lo kru what
kind of ltkndl e EsriEd lor lH.

5. Bodyidrp6rrtm, hst rde arrd blood
prEm m.ho lffiltocd bysdlwiB
lG s$B ln thr b.d, blank€t std pillfl

G B€d tsrnps&.m and bht hvols re
ad8t€d to mttdr tE slc€ping ptB.
Soud odor fid v!rud irpuls m E€d
fo bt Lmd€spopfimelly mdto
stmuho lhe bdn $ tEt lt lwlts ln
a hGethld stttudc tilu(b tH fibstyls.
Thb ssE a wy drap and cfiacdvc
rlap.
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lntelligent Store Environments
Future shopping facilities

Exchange of information between producers, transporters, retailers and their customers has an effect on all parts
of the supply chain. This vision is made possible by advances in networking and identification technology: RFID
chips, indoor and outdoor systems to locate goods and people, customer profiling, supplier partnering, home
delivery and augmented reality will all help stores to become 'intelligent' and to compete with the on-line world
of virtual shopping.

I . Lffa ls in the supsrorket, buyrns hs
wsklyg@qi6.

Z All shelvG m €quipp€d with RFID tech-
rclogy to registq th€ tagged prcducts on
the shelt. They d$ have a prica display
and wirds mmuni€tion lor data
exchange.

A The shdv6 fom d oxtensive notsryk;
the shopping @rts ild baskets hffi
wirel€ss communicdion, RFID rcadeEnd
display.

4. The BFID @dq in the ert @ds the
loyalty card in knal p6ket e it krcre
hq prBferen6; tiis is ommunicated to
the wiEls network

5. Whtr goducts ffi held ns the @d,
price ud additional intomalis is
displayed. Prcducts ffi rsgister€d 6
wn th€y re plrc€d in th€ €d. The
systffi advis oths producls b6€d o
tie contffts of the cari ad hq shopping
behavior.

6. The radio tshndogyild €rt display
direct Lffa towards the shelf whm tho
system's sggstion @ be t@nd.
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'GO' Interactive Gaming Ball
The fleible video gaming device of the next generation

The'GO' intoractive gaming ball adds a new dimsreion of playing tun to traditional video gaming. Ni1,
technologio$ will snable tho developnunt of radical[ hnovativc gaming and eqtortainmont concepts in the years
to come. 'GO' is a f,exible knead ball displayirq a video gwne on the outsldg"GO' can aaivdy cfrange shapc rs
well as react to prassure from users' hands. 'GO' has an extremcly physicqlintcraction with ths ,sar anA wiih
'GO' balls of othcr usors.

1. Jtmry rd Ph[ mat d.fi otr !t tF
dmlydd.

t- Ih.y.D rcfi deyiE wilh r :p.dd bail
ellod'@.

t Ih. b.lb md(. cort st an cbcnrrob
hodslEk b pa.brn6d rdt! gEm
rhrts.

,r.'@' b a ball nrith e sdt rd lkr&tc vlds
bldlrcffirtuJrd,

A TtE grIE lrdlm sa*r ot[r{d
tu bd cftaEc !h+e rcaodhg to fhc
acdoB dlhc oppom.t lqJCt*tCm ball
krnlffilho baharb.dt! du bdl.

C kElde oltE bal lrlahilr nrmbard
rtd6 trYEctm bgtwarn rarw!
rxl &trtoB; th.3,:bm !([c tho
dElr'.turcfi rd ght!.fr6db.ck by
dt qgingib*rpe.
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