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~ Data input system and nmethod for inputting data

Field of the Invention The present invention relates
to a systemfor inputting data into_a conputer (or 5
ot her el ectronic device), and to a nethod for using

devi cés becore 1 hor easi ngl y per vasi ve | nIRAWMNININE
fact that they require fixed input and out pyl,gevi ces

such as keyboards and mce will 10 becone
I ncreasingl y ¢
approaches s . :
i nformation flow betvveen t he corrputer and t he hunman
user so that people fromall avenues can nore

LE&QM.E&UMMQ@M ortably, and conveniently benefit

anr vveath

ThRRriEnGhiat iF T8RS 18, 4 SRR BF inp RS B3l F5'a computer (or

e rE@Sctidhi® dBYIEB), @inddbfd ARtsWiIrdisiy l*h%)@j&@bmt he
tradi ti onal buttons, remote controls, Keyboards and

m ce. For exarrpl e, a user may initiat e a certain

[ f unct, mneuvering a physical object
%MMM a keyboard and nouse. The usage

@fs eleefrbniendévicsy beesmelincpsnsiglyp peevadive Gy &dclsty, e fact that
context awareness. |f devices or applications are

tha esquirg,fixed inmutyand aUIRLE slpvices suRh asdwybeards and mice wil
BREBIE, inthéasiiglohfublerate. RUakiafly fie e, igifacd Ubproaches

oulic be- \mﬁmlﬂeueemprowrtrﬂemmfermamn fidechetweicn mbecomyuter and
e el ectronic  devices and applications in ou
e 1 YUma cUser Sardhal HeQRR | lfem (Al aVRRUSS; can' more intuitively,
ﬁeﬁw\f&@étwna&nd‘%méﬁi@ﬁtlzng ﬂ%fﬁe rolPSthe! BY8#-thcrd wealth of
user interface ecome necessities 1n
cnmpftmrme@ appdiancesiput ers will evolve into minute
conputers of a volunme of 1 cc or so and eventually
becone invisible to users. There are many ways of

Teesusyy idRirackoadiadtrénidideviesrih 4 abrte 6F offieeUshoundl gdbeyond
out put _to enhance the user interface. One proposal,

hrtaditiRngibuthanss remetsoontrols, eokeypogsds and mise. Bor example, a
RS8K Iy Yriifi&tdS hNGertlih LihpLP HE{ttidH bfGHahSuvering a physical object

around him instead of a keyboard and mouse. The usage of electronic devices

i nterface
ata

can also be improved using context awareness. If devices or applications are
context-aware, they can recognize their context, namely, who is using them,
where they are used, and when they are used. These so-called tangible and
context-aware user interfaces can indeed make the way we use electronic
devices and applications in our daily lives far more effective than the
conventional keyboards and mice. Most likely, these types of user interfaces
will become necessities in the future when computers will evolve into minute

computers of a volume of 1 cc or so and eventually become invisible to users.

‘There are many ways of sensing data to enable different forms of input and

output to enhance the user interface. One proposal, shown in US

2006/0238520, is for a user to use a proximity-sensing multi-touch surface to

-

I

*G00002*



10

15

20

25

30

2 input data, but this has limted applications. In

separ ate devel opnents, positioning technol ogi es have
recently been devel oped which can enabl e electronic

devi ces and applications to understand 5 their

context. However, they have so far been limted to a
certain applications such as supply chai n managenent,

asset tracking, sports, nobilz robotics, etc. and are

yet to be exploited in the consumer el ectronics

domai p, Summary of. the Invention 10 The present
i"?%ﬁ%t%r%‘g}}rﬁﬁxla@ 'B’P'g?ﬂ RPICAORYE and met hods for

i nput of data into a host, such as a conputer. In

general ternms the present invention proposes a system
amdseparatat develbpmients] 5 positioning peshndlogieag havehmetendly been
as_a, neans, tp trace .the venent .of a C
SERIORREINIER AR S BUTa T BRvEes 2fetPRpationlgunderstand
esly contexh Rswavéaibey hav8so el lirAN&d td @0¢artain applications
qui ckly and accuratel’y enough to record a trajectory, .

tsheh agssupplbehailg paBagemast asset kaeling.zepartse mobile robotics, etc.

PR 1o B8 Bl e B0t BBl REERINGIT G

draw sinpl e pictures and synbols as input comuands to
an electronic device (a "target device"), for use in

0 ' s running on the target device. It
shoul d be noted that this is in contrast to a typical
poi nter system (such as a nouse) in which a user has
tThe2prasent inveation wmstto provigecsystempoand nmmthods &drfiaput of data
a co d: it is the position of the nouse, rather
t"P\thf"nFB%’ el B8 BSMPWETch is critical to generating
conmands. UWB signaling is especially suitable in the
above context because it allows centineter accuracy )
iln geveraliterms theprasent invention eropasesia syiameandappafatus which

t tens, r f L
{3 008 posioRho gufindbal 83% hbdend iRt e MB3EMGRFof a UWB
communication device moving with a member of a user's body (such as a hand,
arm, head, or even foot) quickly and accurately enough to record a trajectory,
the system being programmed to recognize the trajectory as a gesture, and

extract command data from the gesture.

Thus, the user may be enabled to draw simple pictures and symbols as input
commands to an electronic device (a “target device”), for use in program
applications running on the target device. It should be noted that this is in
contrast to a typical pointer system (such as a mouse) in which a user has to
move the mouse to a specific position to effect a command: it is the position of

the mouse, rather than its trajectory, which is critical to generating commands.

UWB signaling is especially suitable in the above context because it allows
centimeter accuracy in positioning with a relatively high update rate of the order
of several tens to hundreds of position updates per second, covering wide
enough an area of the order of at least 10 meters. Note that no technology
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enough an area of the order of at |east 10 neters.
Note that no technology 3 providing centineter
rangi ng resol ution, high update rate and roomw de
coverage area, had been available until the
license-free use of UMB radio was recently approved
by the FCC in the United States. 5 Certain enbodi nents
of the invention make possible a data input interface
which is very intuitive, confortable and conveni ent.
Even user .not famliar iven glectronlc

h
&/V'@'anﬁﬂn'&ﬁﬁfqrcﬁﬁ%ﬂg c'%?ﬁ”‘ﬁ'@ﬂ?t r%QEI yrggier sate jand room-wide
ggvgﬂf)égkafreaeﬁgﬂ %%%h%aﬂabﬁ%ﬁh‘&hé’hc%fr@@ udk El?\/\ItEPradlo was

rawi ng pictures or synbols ective
ceddraly appeigesd by theAECeint theréniteghBiades.t he syst em is
arranged to extract data fromthe trajectory of the
UMB tag. Preferably this is done by transl ator

SHralRrenbbdiffentsiftthel pgentiore rigkd pREsibe & data input interface
standardi zed or user-defined) Cﬁgstures and maps them

whishis vanminpuitivg, apméertableiandregnyrnientakienda zeergrot familiar
@t‘gwf%gﬁjghnqu%tﬁ éggg Ln 85’%31%%(8)5 céﬁﬁ%tﬁjﬂfvgﬁl?ﬁé/rﬁ{eemsmply by

@xprdssing a(ﬂqlbu@htadrogh@t sy Wisties tosdo tyadratvivey pictwrestor symbols,
user interface apparatus can work wth existing GU
cRllestivebecalledjmagesnpl e, when the user is neking a

not ebook PC presentation via a 20 nmultinedia

projector, he can perform often-used operations such

#s mentivnied aboven thpisyktetn ds apranged db lextracipdata/framttheftrajectory

gih dwgr di rﬁ’é(tafgg%ﬁyjﬁ@ éﬁ%@égr%bga\h% degos rreHitch identifies
‘Eﬁé-ﬁ%ﬁﬁe&ﬂ@@d b@ﬂta?dlié@ oP\G@eF agflhéd)aééﬁﬁg%ﬁoom%{)s them (using

user s However, ot her "'enbodi nent s
@vmapaglgrw'qbea@mn amaxe@et siaad@tdh@d prusebfefinrd)isty cemmands

e JBka AVRES, OiePe R, et fofmerfishife o iohub Wi existing

GUI 8 iahdglfé S)Tsh@mlss €6 that td prsenppdeninerfadcs apbpardus tan work
this report provides an intuitive and 30 natural

atyexistng Gkl inteHagRss we use el ectronic devices and
applications in

For example, when the user is making a notebook PC presentation via a
multimedia projector, he can perform often-used operations such as zoom/de-
zoom, pick & drop, scroll, pop-in/-out of metadata, direct access to any

audio/video segment, etc. by drawing appropriate images by his hand.

In certain embodiments the UWB tag is attached to a user’'s hand. However, in
other embodiments, the UWB tag may be attached to another part of the user's
body, or indeed to an object (e.g., a pointing device) equipped with an UWB tag

which the user may manipulate.

The user interface apparatus disclosed in this report provides an intuitive and
natural means to make the way we use electronic devices and applications in

our daily lives far more effective than the conventional input and output devices
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our daily lives far nore effective than the
conventional input and output devices 4 such as
keyboards and mce. This type of user interface wll
nost |ikely becone useful especially in the future
when conputers are drastically mniaturized and
consequently becone invisible to users. 5 Brief
description of the draw ngs Epbodi nents of the
invention will now be described, for the sake of

exanpl nl with reference to the acco i ng..
SHaAsdeyBPada AR mics: g TS hpe.0lisel Tuetiage Wl Kgsblikely become
ful IR thePfutbiRPwhBM & i iniaturi
Vbl R BRORI I e futd RO wh N SBimlloRbare, Wallicalfminjaturized and
d¢ongeguenilydwioogne nyisilkledo iusathi ps of the main

conponents shown in Fig.1l. Fig.3 is a perspective

vi ew of a second enbodi nent of the invention as a

R dbg&@tf@\c&th@ Cﬁa\hglgﬁ robot. 15 Fig.4 is a bl ock
agram show ng the relationships of the main

conponents shown in Fig.3. Detailed description of

. . 1 e 0 e vi ¢
G RIBRRe Wi il el bBRAG bRy I8 s o example
bngndthsretigrience td thediccdmpanying drayingsinwrtich: i ncl udes

a UMB reader 2. A block diagramof the first. ]
embolitht it aipsraprsiiveivievod a first embedimansof the inventipr as a user
Weggbégbh r8'%ﬂﬁ6ﬁ9?stfeh{?""5 through the system The UWB
reader y ]be integrated with a personal conputer

( PO) Figh2is aibtowk) diagramghowing thepelatioashige\of tite meaiy components
c'q'nnec,t(j:d to the PC by a cable. The PC drives a
SPBWBJR#I-3- whi ch 25 projects an i mage of the PC

i _ . ; -
devi -2 8 erpeaRR ey it d8ind ffiddiRBntif AR Mipon as a
siseeinterface to a hemeallobot.a presentati on using his

bt el 148 DI Ciaafiry sESHERSDRTEHABPS 5Tl iy pamponents
RnoWrBnFgiBo, not using a conventional keyboard and
nouse devi ces oper at ed

Detailed description of the embodiments

Fig. 1 is a perspective view of a first embodiment of the invention in which a
user 1 enters data into an electronic system which includes a UWB reader 2. A
block diagram of the first embodiment is shown in Fig. 2, which shows the steps
by which information flows through the system. The UWB reader 2 may be
integrated with a personal computer (PC) (not shown) or may be a separate
device, e.g. connected to the PC by a cable. The PC drives a projector 3 which
projects an image of the PC window onto a screen 4. The user 1 carries a
pointing device 5 including a UWB tag. The user 1 stands by the screen where
he makes a presentation using his personal computer. A wireless
communication path between the user and the personal computer is provided
by UWB radio, not using a conventional keyboard and mouse devices operated
either by the user 1, his assistant, or someone else. The UWB tag traces the

movement of the pointing device 5 which is moved by the user 1 to draw a
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30 either by the user 1, his assistant, or soneone

el se. The UWB tag traces the novenent of the pointing
device 5 which is noved by the user 1 to draw a 5
sinmple picture or synbol to indicate a conmand to
control the personal conputer. The UWB reader 2 is
characteristically capable of providing both high
position accuracy and update 3ate. 5 The trajectory
(Iocus) of the UWB tag is neasured by processing the

51 Bl BietirBuch SEnedialo dnderboan® ﬁﬂrﬁgﬁétt'ogﬁenﬁol the personal
EbApUtad ahes OM/BRfcRde? - is 'cHéFaﬂtér@éilchg\% tcléﬁabMBof ding both

2) i's used to interpret the neaning e picture or
bighopodsitianaecuragy phdiupdaterateynbol is recogni zed by
the UAB reader 2, the translator software, which may
be custom zable by 10 the user hinself or standardized

Ther Gaiptiot Ngoushanmas U Bragyis mhpesued B pricessing the signals
vé¥divdd fof) ety b Sgllogmﬁaéggnthﬁ?%h@ﬁra% {h%?'d sclosed in [1],

converts themto c spon omrand si gnal s
asdrtrarfslatot sofmwaredéetg, metalledenttlae |LtWB readsr B) ca/usmkto interpret

15 Blsanind b et F 3V B0 1Mo s Biottrd & B! 5, cognized

By GhegwW® réa'iie‘-‘rmﬁb tréh IR GBftAare SWhichYRh§ ¥d ¥ustomizable by
ihstalled in UVB reader 2) converts the  command

$heynaer Immaelfampﬁtap@araiu@ddm R8 do ggeeciatecpictiyed ar @ymb@ls to their

CBHRS IR PR S IaF S tEREABLAT D! DBl feAfoqRes - based
spitwhid eodl0-cdRVERS thent & faaeRspdhdify towhead eignats BY a user-
a keyboard and nouse, the user 1 can control his

{m@@nabwadéprem&atm Abisprioyisies) "userinupisturgbinderface. In order
W%@Sg&l@rﬂ]éé} T6n: n‘ﬁﬁ}tQF based ofith¥ |mérgfe‘i"%’clf%rpf)f the picture or

raw n gestures 1o expre
isptndiot, |a)ldevrﬁbedmmre(typuﬁallyaastalled| mghaddWrBaoqadch) converts the

dat e peed referred.for a Y% osi tioni
shavesn VRS At aich AEHC Koy BRickard mblise signals
@ﬁé%’&ﬂdsol'ﬁ%sevﬁgn£§ tS aEﬁe neAaseRadompdieH ”&tﬁé?ahlr@d or wirelessly,
circle of radi us of cm or so can be regarded a
PygNidiag &y @tureatcetdawsae bipterfagse Thass, insteadgpat us;lngmheyboard and

5'?0%85? | So§3|[ ¥ %%% %E))rg)l b}s t%i&%r%e\}ig‘atnatnﬁ]&y qmw n?sosn%‘fcomputer
and subsequently the projector 3, simply by means of hand-drawing or other

gestures to express his intention.

The level of positioning accuracy and update speed preferred for a given UWB
positioning system can be estimated based on the following assumptions. We
can reasonably assume that a circle of radius of 15 cm or so can be regarded
as a typical gesture drawn by a user as an input command. It is also
reasonable to assume that the moving speed of an UWB tag is 1 m/s or so and
that the update speed of the positioning system may be about 10 Hz. Since one
sampling interval is 10 cm, which is obtained by dividing the moving speed by
the update speed, 10 sampling points are sufficient to close the circle within a
second. Note that the circumference of the circle is a little greater than 94 cm. If
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that the update speed of the positioning system my be
about 10 Hz. Since one sanpling interval is 10 cm

whi ch is obtained by dividing the noving speed by 30

t he update speed, 10 sanpling points are sufficient to
close the circle wwthin a second. Note that the
circunference of the circle is alittle greater than
94 cm If 6 we assune that the positioning accuracy
is less than 5 cm a realistic figure, then all the

6, abimel el e Bsttionfic pourart & KRSHHan S s feaSKE figure,
tReh Wil tAE ribaSFredqsdinterwillffokie trﬂ}?éé%f?%n?iﬁ%g?gﬂ%‘%doughnut-

to the nmaxi num positioning error of 5°cm T
shapedning of madiushdatm oe seuwvhers ¢he radivappfr crossesextion of the

t iLrele wth.an acceptabl e. degree of

ehBR, SirkSednd} 1.aPRmaGRER Fashidmirh &t o5 wncese 10
@anssling pointPishialid st ifficiehBtoPEpprosPetcZe fedlYciftle with an
circle-l1i1ke gesture drawn by the user even at a

ascgptaplg degreet fracgueagynin ethes avases,1a piree gfradiugefl 15 cm or so,

: _ Ctian - 1 oni
I 5hichl 5o BER UL RocoRBLER 73 rRERd LB ciayn gy he user
Eveoratsorelaidtety fasaér driagvingp Speed opdad/s; provideddstt the positioning
sl ower in accqrdance with Eﬂl}gc nmovi ng speed for t

. : he

SRS BP SPHIRNIBARREUARCY @ e OFH01 Wilts a8 Hpsiaterepeed of 10 Hz
r S NIBRAL theupddié sﬁgée Ginl b&Tiite SRWE i HRBERIahGE with the
positioni ng accuracy a update rate, but it TS

medeg tspeedor thegsame ldegred of dosving @utcopoyc Mariaay embddiments
typjcally be at |east, 10c and the update speed be at

o 3 Yoot Ry b398 qitsran, s d i ens o asloning acciracy and
Qlddﬁf@?l‘éie\{%tﬁ”f?qgir{]@géénty Iehb%ab@életﬂtat q'ﬁ% Qﬁﬂ?ﬂﬁ&%dcﬂracy will

an environnment suc Iving room

dyriedihee at leqst 19egand the Hpdatespeeddieat leBst 5SHa. A
bl ock di agram of the above enbodinent is shown in
Fig. 4, which also shows steps by which information

fd.owsg wthin the. 20 syst . tag js,built ip the .
Fiflor 18 & hetehoGiive B ol i afamiie stohSemtent ot e fiivention.
lpeeatetiaini an. edvirehirient Isuthl dsn@ 1RIMY FeosmUVB thRJembolirient the
hand plays with the robot 13. There are two UVB

daigel Aevigeiis@ prmRIobakie) 4 bleck-diagram of tee wbewe rmbodiment is
t‘éﬁgl}vnli}n BG4 VR PSR oSIRVL Brepe byPRich PGS onRIWE &ithin the

system). A UWB tag is built in the robot 3, while an UWB reader 12 functions as

a single base station. A user 11 holding another UWB tag in his hand plays with
the robot 13. There are two UWB communication paths, namely, a channel
between the user 11 and UWB base station 12, and a channel between the
robot 13 and UWB base station 12. The positioning tag held by the user 11
moves together with the user’s hand as the user moves it in a gesture, thereby
making a command to control the robot. The meaning of the gesture will be
interpreted by translator software (typically installed in the UWB base station
12). The UWB base station 12 can compute the trace of the gesture by
processing the UWB signals received from the tag with a positioning algorithm
such as that disclosed in [1]. Once the gesture is recognized by the UWB base

station 12, the translator software, which may either customizable by the user
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robot 13 and UWB base station 12. The positioning tag
held by the user 11 25 noves together with the user's
hand as the user noves it in a gesture, thereby
maki ng a command to control the robot. The neani ng of
the gesture will be interpreted by translator
software (typically installed in the UAB base station
12). The UWB base station 12 gan conpute the trace of
t he gesture by processing the UWB signals received

ideohi #aduaidred 8b auie #sRdalk. & trtcol boswitiyfn Zoset of the
@br@éBohHﬁg%?ﬁmaﬁH@t foP %x&%plé hﬁ‘a hh%%ﬁe@rséfm&\é’%@b converts

whi ch may éither custom zab by the user 7 hinsel
dv ta athrar @pzreap@rmdlag tczpramgodu adignal seft af tm{fumcé@nal data

rgg?es%?\ i n ITIH% gr%?/[cfe%sg néarqg p(icg%%ﬂﬁ%ﬁa]cgr eér?%@to command

ase war e ooI

ahe rebeoT8lbased ontha @htermeaituoafofahel grestdreng devive! dilal anstalled
representation. This grow des a user - tO-[)I cture”

iinttber IV bapeostation: 42 canveRg ther aem signah dategappropriate
tf&Rid %;Z%&ﬂc?%?gﬂgi@a@@ %é}fdsg s §|ﬁn§§dfov'tr?eer 6tvﬁfé providing a

nst ase stati o conver
C‘gersnmreirt&idgmmb” iintesfazpprWpile athe roleoti d8- sprcadionomously move
Si gnal s and sendg t hese ?g*gaal s to the robot 13,

yndi the soom Lty ewn, e fO OXample,c bY\imeaBs: gk another,
.ﬁ@@;seﬂa%rﬁ ww#&a@mqskystm\;etheauwnﬁ Eae aﬁsQPHbrghfndrﬁéate with

ded, for exa means of anot her
|theerpb<ntd‘e31tsm11w hymeymgnsylsmg’r)ts to the otmt 1Blwittacertain hand

I h h b 13 sinply b
3'813\(’/)%@%3 ?ﬂ@ﬁ%ﬁ%%\%h[ef:oet Lg ?gbot ili%nan %/h Zertai n

hand novenments or other gestures. Optionally, the
gui dance system of the robot 13 may nmake use of the

tOBsdritdty, il& mhbersfg)stéru d?fthé h@b&l\/\lﬁs t?ﬁé;? nsé@ ugg ot4he tracing

That is, carried by t r obot
tfuacﬂmmhm ] thmea base statjom |h2sfﬁbah isasa uWBntagu carrig) by the

raci i Qni ng uni t. t
JPobt 4355 B R RimiirigdiahuRen sHmies and Kign®) by a
hﬁhdirﬁg’lﬁégtlbﬁlﬂg hﬁlttm«ﬂ reibfiie 1LANVE RRs6 08BN CHRLT @Rd accordingly
own as 16 in Fig. 4). 20
movement instructions can be transmitted to the robot 13 (the communication

path shown as 16 in Fig. 4).

Another possible embodiment of the invention is a control system for one or
more home or office appliances (such as light(s), door(s), and/or window(s)). A
user controls a UWB tag, and a UWB reader tracks the trajectory of the tag,
extracts from the trajectory commands to control the appliances (e.g. to lock or
unlock lock systems associated with the doors and/or windows), and
accordingly transmits the commands to the appliances. Unlike known systems
for controlling appliances, often referred to in the literature, this embodiment
does not have to resort to a complex infrastructure consisting of many sensors,
like a sensor network, to monitor the room or office conditions for automatic
control. The user can make a first gesture to select one of the appliances, and

a second gesture (typically after the first data) indicating the command to be
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Anot her possi bl e enbodi rent of the invention is a
control systemfor one or nore hone or office
appl i ances (such as light(s), door(s), and/or

wi ndow(s)). A wuser controls a UAMB tag, and a U/B
reader tracks the trajectory of the tag, extracts
fromthe trajectory commands to control the appliances
(e.g. to lock or 25 unlock | ogk systens associ ated
with the doors and/or wi ndows), and accordingly

AL e AR S, IEBATRG ot S et
irgpidaentdtiof GHd4t& tranBhfittédr B9 dhé®WB dader fiPthe'@ftiahtes for this

resort to a conplex infrastructure consisting of nmany
sepestiment | may  £ossiss oef nan welektifieatiomordoder whieh r insticates  the

SppFabi) SRRRLLA 202 8 oA, g5 Ghily frerom sucn

agenitifientes , coded forae&6iE aipplignss Weind taopitiobdy adtit 8" sddience of
first data) indicating the conmand to be 8

coptehidata dn 12 typiealspadet damagh| Anrdvantage, o ithigl eser interface
h S&{ - | £ present at i f.d

BT, ), OIS, RS 80/ 0 o Synable casy

timstallateom dol roest andymindmal itfrasfrueture, dwhichfis eatritival ced@irement

3hich i ndi cates the  appliance(s) covered by the

OnrRIRYHMEN cation dgmall).| y a different such 5

identification code for each appliance being

controll ed) and a sequence of control data in a

t Y REGAl - t.hi .

i FAGF ot B 286vo Shfitions And DUR, AffaRhs el pprpciated by

foosteskijod th e an, trasdopecoisthe invaitidn stiowld bel dstefitied not by
and mnimal infrastructure, which is a critical

tiae gMmbadimentsritlystraind bk by i preendeshclatiei n. 10 In

vi ew of the above variations and other variations that

will be appreciated by those skilled in the art, the
.the invention should be determ ned not by

?ﬁgggﬁ@%dinents illustrated but by the appended

PSR 535, gl B e, 20058, fod o 12
200520¢h pubdieatiamno.ol 2931831 9.
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9 Cdains 1. A data input systemconprising: a UAB
tag novable by a user; 5 a UMB reader for determ ning
the location of the tag; a gesture capturing unit for
obtaining a trajectory of the UAB tag fromthe
determ ned | ocation data; and translation software for
recogni zing the trajectory as a gesture, and
converting the recogni zed gespure into a comand to a
target system 10 2. A data input systemaccording to
aim1l in which the translation software 1is
gg@#%ﬁive to recogni ze the gesture as one of a set of
predeterm ned gestures. 3. A conbination of a data
i nput system according to any preceding claim5 and ad
tqar gat ggn System bei ng a PC associ ate
V\1/i't h%ad%tﬁ%ﬁg@ysgs evitc?gqﬂasﬁ%r oj ecting an i nage

genepayRd Ry mdeable by hesepy controlling the position
of the UWB tag the user can nodify the displ ayed

I maga UWB\rexaish foredetermipingith@abaatidipof theagem
according to any of clains and a 20 target system

t he aageﬁuresganteﬁm@ehhgoaob?ﬁmﬂg avinajeetoyy bgthe UWB tag from the
tralli th itjon the UWAB tag the user can
%&Tﬂ%ﬁae{’nﬁ%&mﬁcﬂﬁ% ?f o?m oper at i onsg 5. A
mbi ' 1g_| t [ to an
oenekAstEn ot ol DBEbaRARG" P ERRIERE AL hboture, anc
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3. A combination of a data input system according to any preceding claim
and a target system, the target system being a PC associated with a display
device for projecting an image generated by the PC, whereby controlling the
position of the UWB tag the user can modify the displayed image.

4 A combination of a data input system according to any of claims and a
target system, the target system being a robot, whereby by controlling the

position of the UWB tag the user can command the robot to perform operations.

5. A combination of a data input system according to any preceding claim
and a plurality of target systems, the translation software being operative to
interpret a first recognized gesture as a selection command selecting one of the
target systems, and a second recognized gesture as a command to be

transmitted by the data input system to the selected target system.



