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device as an exchanged viewpoint to the second wearable
device wearer.
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1

METHOD AND SYSTEM OF
COMMUNICATION FOR USE IN HOSPITALS

('OSS Rl &III IR] IN( I 1 I'0 R]!],A]1&l )
APPLICATIONS

This application is the U.S. National Phase application
under 36 U.S.C s& 371 of Intemauonal Applmat&on No.
PCT/EP2015/075349. ]i]cd Oct. 30, 201 S, pubhshed as WO
2016&071244 on May 12, 2016, which claims the beneht of '"
I iuropean Patent Application Number 14] 91&)g2 ') filed Nov.
6, 2014. 1hese applications are hereby incorporated by
reference herein.

I'Ill],l) Ol& ]NV]iN'I'ION

The invention reLates to a communication system for use
in hospitals or primary care facilities. and in particular in
ultcuslvc cau: Units Iuxi culcrgcucv loouls ol opcldtulg
rooms. The ulvcnt&on also relates to a method ol'ommu-
n&ca&Big Bud B con&porc& progldul prodUct for piltthlg alto
effect such method

DESCRIPTION OF THE PRIOR ART

hl colcfgcocv I'oouls CF opcfltlug I'oool cuvln1oolculs,
communication skills and team plav of the opemlting teanl
are paramount. For example. an operating physician may act
based on his cognition. experience and interaction with
medical staffi but for instance yet fail to register a phys&- 30

0]og&cal a&gird] that ula)'thcrwlsc bc kuov u to other
ulculbcls of thc ti aul, stick Bs parduuxhcs UI co-working
doctors it is kno&vn. that even in such situations, teanl
nlembers are souletime not able to corn ey their observations
to the operatin doctor, for various reasons li

Also„part&cipating members may be in optimal or less
optimal cond&tion to act and respond to calls ]born the team,
wluch mdy somct&mcs bc uunouced and causulg hazardous
dc]ay. All tlus puts subsmint&al chal]en cs lor Bdcqualcly
responding to opemlting s&tuations that require instant deci- 40

sions taken under full stress, w:ithout optimum infornlation.
In hectic emergency situations this may lead to a lack of

overview. and/or lack of comnnlnication between team
members in the operation room.

In other pnor urt systems. e.g. WO20]3]73793 a cum-
putcr dss&stcd role-play &s dcscribcd. where a computer may
aid. together with cameml registration in the interaction and
evaluation of a med&cal team for assisting, rescuers in
performin and rev&ew&ng cardio-pulmonary resuscitation
(CPR). By combinin images a scene can be reconstructed so

in 3D. However. this system is not able to organize com-
munication ol'hc &curn mcmbcrs ul a stnictured way, which
will mfilmlce thc team &ntcmcnon and timely &dent&fy vital
information for successfid responding to emergencies

SUMIJLARY OF THE INVENTION

Iu Ouc aspect, lt ls dined lo plovnlc d couuuuulcdtlou
systenl for a plurality of users in an emergency room or
operatin room environnlent, in particular for use in hosp&- fo
tais in order to efficiently assist in conununication &n a
complex environment.

Thc couuuuuu at&on svslcul lol d phudlltv ol Use&i of
wearable captunug dcv&ces compnscs d c&rcuit (Blent&tica-
tion circuit) compns&ng progrfun logic armngcd lo idenlify, Si

by a second &vearable dev&ce, the vieivpoint of a user of the
first wearable dev&ce: a circuit (exchange circuit) co&uprishtg

,738 B2

program logic arr mgixl to cause thc lirst wearable dcv&ce to
exchange the captured viewpoint with the second wearable
dcvlcc, Iuxl B clrcU&t (pro]cctulg clrcu&t) compt&mug plograul
logic arrmlged to provide the exchanged viewpoint to a user
of thc second wcBrdblc dcvlcc.

Iu Buothcr Bspcct 1& Is fun&cd lo provide B couuuUulcdtlou
method for a plurality of users in un cmcrgeucy rooms or
opemlting room environment. in particular fi&r use in hospi-
tals If& 0&'del'o Cfi&CIC&ft]V BSS&51 ul CoouilU&UCBtlofl lil a
complex environment.

To this end. a method of conumuucat&on is provided
comprising capturing, by d Iirst wcarablc device. a v&cw-

po&nt of a user ol'hc lira& wearablc dcv&ce, &dent&fying, by
a second wcarablc dcvme, the vicwpo&nt of thc lirst wearable
device, causing a user of the first wearable device to
exchange the captured viewpoint with a second wearable
device, and: providing the exchanged viewpo&nt to a user of
the second wearable device.

For cxamplc. Bn operating doctor may pull a tcmn mcm-
bcrs'iew based on a conlirmat&on, coulirnuxl by c&ther onc
of thc members. For example, an exchange v&cw may bc
pushed to the operating doctor, confirmed by either one of
the members

BRIEF DESCRIPTION OF THE DRAWINGS

'I'he invention will be further elucidated in the figures
FICi. I shows a conmlunication system for a plurality of

users &veering head nulunted capturing devices;
FICi. 2 shov:n a registering circuit, comprising progmlm

logic arrmlgcd to rcgistcr d prcdeliucd user gesture:
FIC] 3 shows B gdzc ik:tcctliul device,
l&I(i 4A shows a pmcticai embodinlent of the conunuoi-

C;it&on systeul lfl B BufgeFV O10m: Bfld
l&I(i 4I3 forms a further exmnple of a communication

system that receives capturing infonnat&on.

f)li'I'AII.]i]) Dl&SCRIPI'ION

Unless othe&wise defin&. Bli terms (including technical
and scientihc tern&a) used herein have the same meaning as
conunonly understood by onc of ordulary sk&11 ul thc an to
wh&ch tlus disclosure belongs as read &n tlm context of thc
description and drdv,&ngs. It w&11 bc further understood 01st
terms, such as those defined in commonly used dictionaries,
should be interpreted as having a meaning that is consistent
v ith their meaning in the context of the relevant art and will
not be interpreted in an idealized or overly formal sense
unless cxprcsslv so ik:fiucd hcfcul. Iu souu: his&Buccs,
dc&a&lcd dcscnptions of wc]i-known dcv&ces and methods
may be onutted so as noi to obscure Ihc dcscnpt&on of the
present systems mid methods 'I'erminology used for describ-
ing particular embodiments is not intended to be limiting of
the invention. As used herein. the singular forms "a","an*'nd

"the" are intended to include the plural forms as well,
unless thc context clenrly indicates otherwisc. The tenn
"and/or" u&eludes any and all combulat&ons of onc or morc
of thc associated hates] items. It w &ll bc I'urthcr undersiood
that the teuns "comprises" and,'or "comprising" specify the
presence of stated features but do not preclude the presence
or addition of one or nlore other features All publications,
patent appiications, patents. and other references mentioned
here&n arc incorporated by refcrencc ul their m&tirety. In case
of contlict, the prcscnt spec&lice&&ou. &ncludulg delinit&ons,
will coulu&1.

I'he term "circuit" is used in a conventional way to sign]()
any stmctural hard&vere or softv are armlngement having a
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capability of exccut&ng progrtun logic m order to prov&dc B

certain basic function A skilled person is typically aware of
i&0&v to opal'Blc 0&'nplcnlcttt a cll'ca&i lil Ihc co&&text of tile
description, with processor elements elucidated here below.
For example, an 'identification circuit'omprises hard/and
or software elements dedicated to the purpose, as further
illustrated herc below, ol'&dent&fynlg d vicwponlt of iulolhcr
person's wearablc dev&cc. For extunple, an 'exchanged
circuit'onlprises program logic arranged to caus&ng a
wearable dev&ce to exchange a captured kiev point of said Io

wearable device. I'he exchange circuit, to this end has
connectivity dev&ces that connect with corresponding
devices of other weamsble device~. in order to esmblish Bn
exchange of viewpo&nls. When causcxl lo do so. For example,

*protecting c&rcu&t'as program logic arranged lo project
an exclianged viewpoint as an 'exchanged viewpoint', that
is in addition to a persons'eceived viewpoint, more par-
ticular, his o&vn viewpoint This may be provided by separate
projection or by integrating w&th virtual reality or augmented
reality teclmiques, as further exemplified here below. Io

lite term **program log&c" is used in a convenno&xil way
to s&gn&l'y thc opcranng uwtruct&ons, wluch may becmbod-
ied in hardware and/or software stnictures. that control a
circuit to the designated functional behavior.

1'he term "nlodule" as in "augmented reality module" or
"camera module" &s used to emphasize the modular charac-
ter of these un&ts. i.e the fimctionality of the system &s

separated into indcpcndcnt, interchangeable umm. A "com-
munication module" may bc formed by a urn& capable of
communicating w&th the augmented reality nxidule Sli

'llie terna "user interface" may comprise one or nmre
hard&vere elements conhgured to perform operational acts in
accordsance with the present systems Bnd methods, such Bs to
provide control sigtnals to the various other module compo-
nents. Thc processor may bc a ded&ca&cd processor for lc
perfornung in accordance w &th thc present syslmn or may be
d gcllcldl-pUrposc proccssol whore'Ul olllv onc of nldni'unctions

opemcte for performing in accordance with the
present system I he processor niay operate utilizing a pro-
gram portion, nniltiple pro@am cegments, or mny be a do

hardware device utilizin a dedicated or multi-purpose inte-
g&'i&lcd cncUII Any Iy'pc of proccsstlr nldy'c i&scd sUch »s &I

dixiicatcd or sharixl onc. Thc processor may uiclude mwro-
conlrollers, cmltrul process&ng un&ts (CPUsk d&g&tal signal
pmcessors (IOSPsi, ASIGk. or any other processor(si or d

controller(si such as d&gital optical devices, or analog eltx-
trical circuits that perform the same functions. and employ
electronic teclul&ques and architecture. The controller or
processor may further compnsc a memory tlial may be part
ol'r operatiooally coupled lo Ihe controller. Thc memory o

may bc any suitable type of memory where dale is slorcxl.
Any medium kno&vn or developed that can store and/or
transmit information suitable for use with the present sys-
tems Bnd methods may be uced as a memory. The memory
may also store user preferences and/or application data ss
accessible by the controller fi&r configuring tt to perfi&nn
opcrai&o»al acts in accordance w&lh Ihc present systems and
methodm

While example embodiments are shown fiir systems and
methods. also alternative ways may be e&n isaged by those io
skilled in the art having the benefit of the present disclosure
for achievmg a similar fiinction and result. E.g. some
components may bc combu&ed or sphl up into one or more
allenrdtiic components. F&nally, these embodiments are
intcndml to be merely &llustrauvc of Ihe present system and sc
should not be constmed as limiting the appended cia&ms to
any particular enlbodinlent or group of embodiments 'I'hus,

wh&lc llm prcscnl system has bcm& dcscnbcd &n particular
deta&l v,ith reference to specific exemplary embodiments
thereof, &t should also be appreciated that numerous modi-
fications and alternative embod&ments nlay be devised by
those having ordinary sl 111 in the art w &thout dcpartntg I'rom

the scope of the present systems and methods as set fortli in
the claims that follow. The specification and drawings are
accordingly to be regarded in an illustrative manner and are
not intended to limit the scope of the appended claims.

In intcrprcl&ng Ihe Bppcndcxl clauns, &t should bc under-
stood that the v,ord 'comprising" does not exclude the
prcsencc ofother clcmmils or acts than thoac 1&sted ul a Oven
cia&m; the kvord "a" or "an" preceding an element does not
exclude lhc prcscnce of B plurality of such clemcnts, any
reference signs in the claims do not lint&t their scope: sevemsl
"means" may be represented by the same or different item(si
or unplemented structure or function; any of the disclosed
devices or portions thereof may be combined together or
sip&usted n&10 IUI&hcr polllons Unless spcclficallv slat&xi

othelw&se. The mere fact that certain measures are recited in
mutually diffbrmlt clamis does nol uid&cdlc that B combina-
tion of these measures cannot be used to advantage

I'he comnnuiication systenl as presently disclosed com-
prises an augmented reality nlodule armcnged to record a
plurality of views in an multiple v&ew context. wherein a
plurality of viewers have different viewpoints recorded by
respective v&cw&ng deiiccs. formed by tlm slap of &dent&l'y-

lng &I sclcctcd vlcwcr s view'poult, caUsnlg lhc sclcclix!
viewer to exchange his vie&vpoint and providing the selected
viewpomt as an exclianged viewpoint to the v&ewer )aid
viewing devices can also be referred to as weamcble devices,
v earable capturing devices, head mounted capturing devices
or head moiulted devices. In some instances. the view may
bc recorded by B wearable dei &cc. for example migmcnlcxl
rc&lhlv ghisscs. hl some nlsuulccs B view n&By'c cdUscd 10

bc exchanged by gaze dc&ection by thc wearablc dcvicc.
(iaze detection may be pmvided by a head mounted

device being provided with narrow coded beam that can be
directed and impin es on another weamsble device. For
example an angled beam with an angle in a mange of 1-5
dcgrccs may be capable ol'proiidulg u d&rimuonal&ty that is
able 10 cosily I ugcl dnd identify a co-worker for cxcl&angulg
B VICW.

Alternatively gaze detection can be pmv&ded by optical
tracking methods &vhere for example mfrared light is
refiected from the cornea Bnd the pupil of a wearer of the
v earable device and sensed by a camera or optical censor.
Gaze dctcct&on can also bc prov&dcd by computer v&s&on

tcchnlqUcs lh 11 ex&I Icl rck 1 iull fBcl &I fi dliu Ls front d 0 unc'Id

image that can bc used lo estunated gaze ihrcclion, lor
exanlple head pose and direction of the nose Alternatively,
a v&ew may be caused to be exchanged by speech procemk-
ing. For instance. a view nlay be exchan ed by a voice
conunand such as: 'Ciive me view of doctor Smith.'* In other
instances. thc v&cw mdy bc caused to be cxchangcd by a

physiological s&gnal regisudtion. For &nstancc, the physi-
olog&cal s&gnal rcgistranon may be mon&torcd by one of thc
team niembers, and &vhen a physiolog&cal signal exceeds a
certain level, his/her associated view may be cm&sed to be
exchan ed. For instance. a physiological s&gnal registration
may also be associated with a team member. For example,
if a team mcmbcr caper&cnccs a prixlclcrmincd react&on,
silcll ils hciul I'i&U: nlclct&sc ol pUpll dilation, silcll nn&v'c
em&sad to exchange lhc vice ol'hat person. In many
instances, the causing of exchanges may be accompanied by
a confirmatio protocol. which may be pushed or pulled.
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Turning now to FIG. 1, there Is illustralwl a conuminicd-
tion system IUU for a plurality of users wearing head
mounted captunng devices 200. I'or example„ the v earable
device nmy be in the forni of glasses as depicted or other
suitable ivearing equipment (band strap), which cnn be used
for capturing and pmjecting views available for the person
wearing thc device. lite capturing dcvicc is arranged to
capture a viewpoint of' respective head mounted device
wearer (not shown) In the Iiigure. schematically, signal lines
are shown to explain on a generic level information pro- 10

ceasing betv een tile processing circuits, in particular. ideil-
tificution circuit 110. exchange circuit 120 Bnd projection
circuit 130

In the depicted example a contmller 220 is aimutgcxI,
wluch may be partly or wholly unplementcd in a second
head niounted device. eg in the tbrm of a hardv are
pmcessor device qhe contnlller Inay be connected to a
central communication server or distributed system 100. e g.
by direct connectivlty to another controller 220 arran ed in
another head mounted device. The projecting circuit oper- zo

ates with a prolcclor 230. suitably iniegrdlcci in the glasses
200.

('ontroller 220 may compnse a circuit called idmitifica-
tion circuit IIU compnsing pnlgram logic arranged to iden-
tifyina. by the second head mounted device. the viewpoint
of a first head mounted device. Controller 220 may further-
more comprise a circuit called exchange circuit 120 com-
pnsuig program logic arranged lo causing die first head
mounted dei icc wearer to exchange Ihc view pouil captured
by the first head niounted device with the second head so

mounted device 1 he identification of the viewpoint of the

first

hea mounted device is achieved by a registering circuit
115, which may be patt of the identification circuit 110 or be
communicatively connected thereto. The registering circuit
115 may compose program logic arranged to register a Is
predefined user gcslurc, physiological signal or spccch,
instruction command or other delcclion paramcler lo cause
the firs head mounted device to exchange the vieivpoint of
the first head mounted device with the second head mounted
device. Also. the controller 220 comprises a circuit called du

projecting circuit 130 comprising program lo ic arranged to
prolcctuig the cxchangcd vicwpouit by die second head
mounted device as mi exchanged vwwpoint to thc scwond
head mounted device wearer.

Advantageously. but not necessarily projecting circuit 13 0

may be suitably integrated with an augmented reality mod-
ule 135. The fiinctionulity of such modules is known per se
in the art and typically combines reality vision with aug-
mcnlixi vision, in such a way thai thc rcalily vision is
augmcnlcd with addiuonal infornmlion. For cxmnple, ilcnw 0

thai arc ui vision may bc 'augmented',ilh aclditioiml
relevant information depicted in a portion of a tield of view.
Augmented niodule 135 may additionally be provided v ith
program logic arranged to stitch the exchan ed viewpoint
ivith a viewpoint of the second head mounted device in s.
dugmenicd reality Stitclung Is an operdlion llxit is pcr sc
known lo lhc skilled person and Is directed lo jouung, via
ImagC primcSSlilg, IlililtiplC IIIIBgCS Iillo II SiiiglC IiliiigC,
where the images have transition zones that are suitably
matched to each other by means of induction and extrapo- co

lation. or by means of intermediate images. Accordhtgfy. a
collection of multiple mobile cmnera or head mounted
devices 200 muy have multiple vices to produce a stitched
I icw llmi fomw un aggregated view of an environmcnl or 10

allow people to obtaui another persons* perspective. Also, ss
using information on the location and orientation of the
niobile camera*s iniages can be stitched from various per-

spectivcs Ill IIII Bggtcgdlixf I icw. Tllis has thc advantage 01st
the wearer(sj of head niounted device 200 may access a
stitched view thereby obtainiim viewpomts of other people
or cmnbined views of multiple people while these images
are being collected and centralized in B single aggregated
view (see FICI. 4A).

Such an augmented vice, wherein an exchanged view-
point Is projected simultaneously with a wearer*s own
viewpoint, preferably in a stitched filnn, can be usehil in
cmnplex emergency situations hke in operation rooms,
where nmny people ivith multiple perspectives judge a
certain emergency situation. However. this may also be
applicable in other doniains and applications where a
stitched view from muluplc mobile camera views provnles
IIICaiiiilgfill Iilforillatiotl. C.g. Si:SIC!I dilCI ri:SCiic IBsks, ilili-
ing, safety and security, outdooripubhc area Also. non-real
time applications can be usefiil. for example for tmsining,
purposes.

As further depicted in FI(f. 1. advantageously but not
necessarily exchanged views may be combined v ith physi-
ological signal information. This muy be bmicficial when
role-specific views dre available by persons carrying oul
specific tasks. Ii.g a centers may create specific views
based on the role of Ihe person wearing the camems tbr
cx;iulplc;Ill IR view. zoonliilg iniciittlllg oiit specifi parts of
body md specific physiological si naia„ for example physi-
ological signals monitored by an anesthesiolo ist. By adopt-
ing B view of another person's role, a ddlicully may bc
ovcrcomc lo take perspccsw cs Of other (curn mmnbcr lo gel
holistic view/different vieiv on the patient I'0 this end
physiological signal monitoring niodule 140 niay comprise
physiological signal detectors 142. 1he detectors 142 are
equipped with sensors 240 wlfich may form part of the head
mounted device~, or muy be located on the patient. Progmsm
logic 142 Is pmvnlcxl lo convey said physiological signal
Iilforilldtioii 10 tllC Bu+ncntiXI rcilllly Ilioiluh: 135. TIIC

Iiloiltih: 135 cilillpriscs logic lo iilsplav sdlil coiivcYLS! pllv'sd-
ologlcai signal information in the projecting device 230 in
ways known to the skilled person. I'or example conununi-
cation system 100 may be provided with instruction code to
convey physioio ical signal infomiution of Bn anesthesiolo-
gist lo lhc operating doctor if any of llmsc physiological
signals would cxcecd a certain dtieshold, e.g. when satum-
tion lcvcls would bc below a certaui threshold value. Also.
for exaniple, register circuit 115 may be pmvided ivith
instnicliofl coilc 10 convey pbvslological slgllal illfol'Ill;ltiiul
of B co-worker in addition to a co-workers view, if the
v orker wouid experience an unexpected change of physi-
ological signal in!irmanon. eg. a pupil dilatation, heart raie
or breathing rate lhdt is oui of bounds.

Thus another persons* capturing device may bc obtatncxI
to analyze physiological measures (e.g stress) of the care-
givers. Ihe capturing, device may suggest a view from a
caregiver that experienced an acute level of stress caused by
seeing a problematic or Bbnomiul event To determine these
stressful cvcnls, lhc capturing dcvicc may mcasurc one or
morc physiological clmractcrislics of thc carcgivcr thai
indicate an incrcasc in sucss level (e.g pupil dilauon, heart
mate variability) In case of these events. mstead of the actual
real time view, snapshots or a sequence of images surround-
in the time of detecting the stress level.

Also, tlus may enhance real-time communication support
in operation room. For example co-workers with corre-
sponding hcixf mounted dcviccs may flag up issues via a
gcslurc, speci:h or by touching thc head mountcxI dcvicc lo
illfoi'Ill tbc otbcis ill tile 01001 of op(toils Slloiilcl this bc BI

safety critical situation. Ibis first request can be filtered by
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the master viewer before pass&ng on thc uflbmlation or
concern Io others in the situation 'I'his way. hiensrchical
based errors where a doctor may not listen to the nurse can
be overcome and provide the nurse with the ability to flap
issues without unnecessary disturbance. This may overcome
problems that during hectic emergency situations in open-
tion rooms with many pcoplc in ihe room an opera(ing
docxor fmls to have an ovcrv&ew or cxpcncnccs a hmk of
coininllnic;it&oil between tcB&n nlcinbcis lil thc opcl'afioll
room ill

Accordingly, the communication system 100 may have
the exchange circuit 120 armnged to exchange a captured
viewpoint of the first head mounted device 200 when a

corn cyml physiolog&cal s&gnal value cxccmds a tlncslx&ld
1 slue. The physiological s&gnal may bc any signal indicative
of stress or vitality, wluch may be iinportant to register and
may influence a clinical decision or exchange a captured
vielv 1 he exchange circuit 120 may thereto be equipped
with a rude-based decision support system 125 that may
thereby automatically tri ger the wearable device to produce lo
a mews lor example to s&gnal a potentially dangerous situ-
ation (c.g. SPO& levels arc too low). Such cxterwion could
include clinical analysis that analyses the registered input
fmm the head mounted device (images, audio), in combi-
nation lvith data front connected monitorinp devices (e g.
heart mate monitor) Bnd electronic patient infomtation
records. to provide relevant information towards the doctor
(on the head mounted dcv&cc) dunng ihe surgical proccxlurc.
This could for example be B gamut message &f Hie mwro-
phone picks up that the doctor wants to give a particular so

medicine to the patient, but the information in the patient
record indicates that the patient is allergic to thi ~ medicme.

In nlore detail, in FICi 2. it is shown how the registering
circuit 115 of the second head mounted device. composing
program logic, &s arranged to reg&ster a predctincd user ls
gesture called identifying gcsturc (S100). Tluis, an nlenti-
fyulg may be made by a person mierestcd in obimning
another person's view, i.e the viewpoint of the first head
nlounted device by hand, finger or eye pasture (SIUU)
thereby identifyln the viewpoint of the mrgeted head so
mounted device. i.e. of the first head mounted device. due
for exclmnging thc captured view. Rcg&stcrnn c&rcuit 115
further composes progriun logic 117 armngcd to register
another prcdclincd user gesture called exchange esture
(S200). An exchange pesture (S200), confirming the iden-
tification. may then be used by em&sing the exchange circuit
120 of the second head mounted device to exchange (S300)
the captured vie~point of the confirming device. i.e, of the
lirst head mounted device, to thc second hmid mounted
device. Confmnafion may bc provides) by suitable exchange o

gestures (S200), such as a head bow. eye movement or other
recognizable gestures, voice commands. touch, button press,
etc

A wearer's gaze direction may be provided by known
means, as bnefly exemplified in the Figure. For example, 11

prolccnon device 230 may have an cye detector tlxit mom-
iors B person's pup&l. Accordingly, Bze dc(ection device 116
may comprise program log&c Brmn cd to pcrlonn pupil
analysis S450 of a lvearer of the head mounted device.

In an embodiment, further exemplified in ill(i 3, gaze io
detection device 116 can be equipped with a circuit called
analyze circuit to analyze S400 a second wearers gaze
dirccuon: and a circuit to identify S500 the tirst head
mounted dcvicc when thc circuit dc(acts (hat a second
Bearers gaze direction coute&dcs w&ih a location of Ihe lira( ss
head mounted device Advantageously, coinprises a directed
coded beam transmitter 215 A narrow coded beam may be

provided by Bn IR laser havulg song: spreading, for example
in a range of 1-5 degrees Such a narrow beans has suflicient
directionality to uniquely identify a head mounted device of
a person of interest, in order to cause that device to exchange
the captured vielvpoint of its wearer The codin can si nify
the requestor and for example, a request type. for example,
s&gosling ml auihonzauon level for obtmnulg exchange
infi&rmat&on.

Similarly, the glasses 200 may be pmvided with a coded
bean& detector 216 to receive the directed coded beam 119
In tlus way gaze detection may be pmvided by transmitting
the coded beam 119 by the first head mounted device,
detecting it by a beam detector 216 of the identified second
head mounicxt dcvicis The idmltiiicat&on circuit I'urthcr com-
poses logic to dccodc thc coded beam so as to &dani&fy thc
coded beam transmitter and its coding i&&font&ation

liurther I iinbodinlents
l&l(i 4A sholvs a practical embodiment in a surgery n&om,

v here head mounted devices are used with correspondin
display devices and wearable cameras. Doctors and nurses in
the operation room may wear ihcsc devices Thc dcviccs
cilpturc tnl nntlgc ol &ulcc sin:Bnl of what ihc)'cL, hola
their perspective, also called a '1 iew'. In addition, the device
c;lptui'cs lis local&oil &vithi&1 thc Cpa&at&oil rooill (e g posit&oil
Pl . 5 in x. y, z coordinate) and the direction in which the
person is looking described as a path starting from point P
(e . vector VI... 5 in x. y, z coordinates).

Dctcnnuling thc posinon P of thc mob&lc camera ul thc
space cml bc done m venous ways using avmlable indoor
positioninp systems, for example usinp radio, optical. or
acoustic means (e g coded light. )VI-I&i, or a conlbination of
technologies). The viewing direction can be determined
using the on-board sensors of the weamsble camera device
(accelerometer. gyroscope). Alternatively„sensors are inte-
grated in thc cnv&ronmcni (c.g. Operating (able) thai delcci
the pos&(ion of (behead mounicd des ice rclanvc io thc oblcci
in the cnvirotuncnl (c.g. Huough lute-of-sigh&).

Video processing may also be an option whereby the
central processor can assess the content of the view and
compare this to other views, thereby finding similarities and
difl'erences. This &vill enable the multiple views to be
mapped basest on con(wit.

Thc vmw, thc location P mid direct&on V &nfonnai&on Brc
transm&ttcd Io a central data collector 150 as shown in FIG.
4)3 Tins data collector stores the incominp data. Seveosl
components cml request data from the data collector.

FICi. 4B fonna a further example how conununication
system 100 receives capturing information from a plurality
of head mounted de&ice wearers each having capiunng
dcvicc or mobile elm&era 200... 200" and commurucaiulg
w&th B central vicv: collector dcv&cc 150 thai rcce&vcs
nniltiple views I'he collector device 150 is in conmlunica-
tion with augmented reality module 135, that is able to
provide multipie views. and has program logic arranged to
provide agpegated views by stitclnng a vie~point with
another viewpoint In in&gun:n(Lxl rcalltys These Bgg&Lgaiix!
views are preli:rably rmldcred ul a central control space or
locallv tlt flic Blob&le ca&Bc&'a dcviccs 200. To ibis end,
augmented reality module 135 is provided with view ren-
dering logic 136, in particular tilr rendering a multiple views
by a central vie&ver 137. For example. a doctor can indicate
the obiect that he wants to see Bnd from which an le and the
st&(clung module accordulgly selects one or morc views
from onc or morc captunng dci ices 200... 200" tllai best
ma(elms ihe needs of Ihc doctor In Ihm way, also, posi-
pmcedural evaluations of surgeries can be impmved. or statf
may be trained in sur ical procedures front different per-
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spccln as. Thc cmitrul viewing system 150 can also support
remote supervision/support 1 e when the operation is guided
by a specialist who could not be present himself/herself but
could auide doctors at the site The specialist can then use
the aggregated viev to have a full picture of the operation as
well as detailed view by switchin between difierent mobile
CanlCla V1CrWS.

Ccntml 1 lcwer 137 may allow 0 person typically ul an
observation or control room to request individual views or
aggregated views. ln addition to the head molulted device 10

display. such may also be centrally displayed on a 2D
display. For example, an observer can specify to the central
viewer lvhich perspective he wants to tal e, e.. by using a
joystick keyboard, mouse or by using gesture control or
head or cyc movements detimlcd by morc advance input
technolo ies such as eye tnscker, head tracker, etc lt is also
possible to render the views on a 31& display, for example on
an auto-stereoscopic omnidirectional display, to allov
observers to easily move around the display to see rhe object
of interest from all angles. 20

lhc invention clauncd is:
1. A connnunaultlon svslcni lol ciinnnnnlcal lou Bnlong 11

plurality of users of wearable devices. wherein each of said
wearable devices ls arranged to capture a viewpoint of a user
of a respective one of the wearable devices. said systenl
ColtlpllSirlg:

a registering circuit arran ed to re ister a predefined user
gesture called nlenufylng gesture, thereby identifying
thc licwpolnl ol' user of a lirsl ol thc wearable
devices: Ill

ml identification circuit arranged to identify the viewpoint
of a user of the first of the wearable devices by the
registering circuit of a second of the weamble devices,

an exchange circuit arranged to cause the first of the
wearable devices lo cxclmngc a vicwpoult captured by ls
the first ol'hc wearable devices with thc second Of thc
w cia"llblc devices,

a pmjecting circuit arranged to project the exchanged
vielvpolnt to a user of the second of the wearable
devices: So

a physiological si nal monitoring module comprising
physiological signal detectors and program logic to
coin cv phvslologlcal slgnBI nlfonnBnon flout thc
physiological sigrml detectors lo die cxchangc circuit.

wherein the exchange circuit is arnsnged to exchange the
identified viewpoint captured by the first of the v ear-
able devices with the second of the wearable devices
lvhen a conveyed physiological siptal value exceeds a
Ihrcshokl villuc,

whcrcin thc plurahly of wcarablc devices includes at least o

tluec vscarablc devwcs conligurix! Io cxchan e view-
points of a third of the wearable devices; and

lvherein the viewpomt of each of the wearable devices ls
difi'erent from the viewpoints of the other weamble
devices. ss

2. The communication system according to claim 1,
w barmn said first and second w curable devices arc provided
with ihe nlmltllication circuin said exchange circuit, smd
registerin circuit and said projecting, circuit; wherein the
pmjecting circuit compnses an mlgnlented reality module io
arranged to stitch the exchanged viewpoint with a viewpoint
of a user of the second wearable device in au mented reality
such lluil Ihc user vww s a plurahty of lhc vicwpouils llml are
pro lccled mid vww cd concurrently on the scmond wearable
device. Ss

3 qhe communication system according to claim 2,
wherein the auginented reality module comprises progranl

logic to display said conveyed physiological signal ullbr-
matlon in addition to the concurrently displayed viewpoints
Of lhc lirst and second wearable devices

4 The conununication system according to claim 2,
wherein Ihc regislcnng circuii of Ihc second wearable device
is arranged to register a predefined user hand gestme called
exchm e gesture. thereby causmg the exchange circuit of
the second lvearable device to exchange the captmed view-
point of the first lvearable device to the second wearable
dcvicc

5 The comnuulication system accordin to claim 2,
wherein the registering circuit composes 0 gaze detection
device equipped lvith an analyze circuit for analyzing a gaze
direction of a user of the scmond wearablc device: and a

circuit to identify the first wearable device when the circuit
detects that said gaze direction coincides with a location of
the first v eansble device

6 A connuunlcalloll svstcnl conlprlsnlg:
a plurality ol' carablc devices, each wearablc device

bein configttred to view a patient from a different
vie 0 p 1 1 1nl,

each wearable device including an identihcation circuit
configured to identify a vielvpoint of a corresponding
user indicating a vielv that the corresponding user has
of a patient;

a gaze detection device configured to identify when one of
thc wearable dcviccs is gazing in a direction of another
Of thc wcarablc dcvmes:

each of the wearable devices including a directed coded
beam transmitter and a coded beam detector, such that
when a directed coded bemn ls transmitted from one of
the wearable devices and detected by the beam detector
of another of the wearable devices. an identification
circuit ol'hc mlolher wearablc dcvlcc is conligurcd lo
dccodc Ihc codixi bc;ml so as to identify the coded beam
transnuucr of Ihc one of lhc wearablc dcviccs:

an exchange circuit arranged to cause one of the first
v eansble devices to exchange the viewpoint captured
by the one of the wearable devices with the another of
the wearable devices;

each wcarablc del lcc including:
a projecting circuit arranged to protect an cxclmngod

viewing from Ihc one 01'he wearablc devices lo bc
displayed to a user of the another of the w:earable
devices,

such that in response to a first directed coded transmitted
by the coded beam transnlitter of a first u earable device
bculg received by lhc bc;ml receiver a almond wcarablc
device;

a physiological signal monitonng module compnsulg
physiological signal detectors and prograni logic to
convey physiological signal information for the physi-
ological Bi~vial detectors:

wherein the exchan e circuit is armnged to exchange the
idcntiliid viewpoint captured by thc first wcarablc
device with the second wcarablc device and the pro-
jecting circuit 01 Ihc second wcaruble device projects
the viewpoint of the hrst v earable device to the user of
the second lvearable device when a conveyed physi-
ologicai signal value exceeds a tltreshold value.

7 The comnuulication system accordin to claim 5,
whcrcin thc physiological signal inl'onnauon includes pupil
dilation and the gaze dcscction dcvicc compuses program
logic arranged to pcrfonn pupil analysis of a user of Ihc
wearable device to determine a direction that the user is
gazhtg.
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8. A method ol'onumuucation lor use ul hospitals, In
particular in intensive care units and emer ency rooms or
opcl"Jung roonls, conlprlsulg.

capturing,. by a hrst wearable device, a viewpoint of a user
ol'he lirst wearablc dcvlcc wearer:

nlcnufylng, by a second wcamblc device, lhc viewpoint of
thc firsl wi arabh: device,

conveying physiological signal infbrmation;
causing the first wearable device to exchange the captured

viewpoint with a second wearable device when a
conveyed physiolo ical signal value exceeds a thresh-
old 1 slue, and,

prox iding thc cxchangcd VICII point to s user ol'he second
w carable device wearer.

9 The method of conlmunication according to clainl 8,
further composing stitching the exchanged vielvpoint front
the tirst wearable device with a viewpoint of the second
lvearable device In augmented reality and projecting the
sutchcd 1 iewpoints of the lirst and second wcarablc devices
Io thc user of thc second vlcwablc dcvlcc, thc vicwpoults of ZO

the lirsl and second wearable devices being ddli:rent.
10. 1 he nlethod of comnlunication according to claml 8,

further comprising augnlenting the exchanged viewpoint
with physiological signal Infomlation disphlyed by the tirst
wearable device

11. Thc nu:thod accorihng to claim 8, whercul thc lirst
wearable device wearer Is caused lo exchange tlm captured
1 Icls poult with a second wearablc device v,carer by rcgis-
terina a predefined user hand gesture called exchange ges-
ture thereby causing the first ivearable device wearer to
exchange the captured viewpoint to a second wearable
device wearer in response to the exchange esture.

13. The method according to claim 8, lvherein B viewpoint
of thc Iirst wearable dcvlcc Is Idmltfiicd by gaze dctcmhon of
lhc six'ond wctirablc dcvlcc. ls

13. An interactive communication systein tilr a plurality
of lvearable device viewpomt capturing devices intercon-
nected by conununlcatlons paths for use in hospitals: in

partu:ular In nllcnslic care Bulls and cnlcrgcncy'oonts ol
opcralulg rooms and on Bl least Iwo of wluch dcvlccs
viewpoints can be captured; comprising;

means associated with at least one of said wearable
devices tilr capturina. by said hrst lvearable device, a
viewpoint of a first weamble device wearer: and

means associated with at least another of said wearable
devices for identihing, by said another wearable
device, Ihc vicwpoull of lhc first wearable dcvlcc,

means for conveying physiological slgoal Information,
nleans for causing the first lvearable device wearer to

exchange the captured vielvpoint with a second wear-
able device wearer when a conveyed physiolo ical
signai value exceeds a threshold value, and:
providin the exchanged viewpoint by the second

wcarablc device as ml exchanged viewpoint lo Ihe
almond wmirable device wearer.

14. A non-tnlnsitory computer-readable nlediunl carrying
cmnputer pmgram logic arranged for executmg ion an aug-
mented reality device and arranged to put into eft'ect the
method of claim 8.

15. The method according to claun 8„v herein identifying
thc vlewpoull of thc Iirsl wearablc deuce Includes.

with Ihc tirsl wearablc dcvme, trmlsmltting a coded detec-
tor hearn;

with the coded beam identifying the hrst wearable device
and also lvith the coded beam, determining a gaze
direction of the user of the second wearable device.

16. The communication system according to claim 13,
whcrcin thc means associated with lhc Bl least another
wcarablc dcvicc for Idenufying the vicwpoult ol'hc tirsl
wearable device includes a coded beanl detector configured
to detect a coded beam transnutted by the tirst wearable
device and wherein the at least another of the wearable
devices further includes nleans for stitching the viewpoint of
the first wearable device with a viewpoint of the at least
Bnothcl of thc vlcwilblc des leos
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