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Il ~em~~~nm * 159159* 1 Met hod and Apparatus for Pseudo

Interaction with a Surface by Interaction with an

| nt ﬁﬂlﬁmmnlman anism Using a Wreless Positioning
Sys ce to Rel ated Applications Reference
i s made*sosyour co- pendi ng Si ngapore patent
applications nunbers: 200504866-5 filed 12 July 2005

for t nventi " Positionin hods e f.Oor
o DAJetee aha Hbpasmilis 18T PAguR Rt Setianith & Sufrate by

200602425 1 flled 11 Aprll 2006 for the invention "

Met hodntesactionawith an interagtinaMegharism Usinga !Vlwleaﬁ
Utra Wdeband Signal and a Receiver System for

Recei \Posjtiohing Systerhand Si gnal s, 200603968-9 filed

14 June 2006 for the invention "Method, System and
Apparatus for Mxed Reality", and [nunber yet to be

advi sed] filed 27 June 2006 for the invention "Mthod

Jﬁeépén& E@q&g@ R?ﬂm{'d’ﬁéth Effect for UWB

Mono- pu tent e contents of which are

A el S0 ?%Psﬁﬁﬁﬁ‘ﬁsaﬁg e Phy REfos numbers:

This invention rel ates to d .and apparatus .fo

pscud P0p08REEE B35 41y 2008 Tonte ByeRTATEPas NG Mathods &

an interacting mechani smusing a wireless positioning

syst erByatemsdoebYV Brblayigesr’ (theulLaW Bypositiening sygem”),

exclusively, to such a nethod and apparatus using the

UNB pa00a0aartdl Bledtidnipril 2006 for the invention “A Method for
estimating One or More Parameters of an Ultra Wideband Signal and a
Receiver System for Receiving Ultra Wideband Signals*,
200603968-9 filed 14 June 2006 for the invention “Method, System and
Apparatus for Mixed Reality”, and
[number yet to be advised] filed 27 June 2006 for the invention “Method
for Counteracting Muiltipath Effect for UWB Mono-pulse System”

the contents of which are incorporated herein by reference as if disclosed

herein in their entirety.

Field of the Invention

This invention relates to a method and apparatus for pseudo interaction with a
surface by interaction with an interacting mechanism using a wireless
positioning system and refers more particularly, though not exclusively, to such

a method and apparatus using the UWB positioning system.
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- *@0002 * 2 Background to the Invention It has been
proposed to use a scannlng | aser finder to detect the
position of a wuser's hand(s) and further use this
information to interact wwth a personal conputer
However, such a systemhas difficulty in adding other
information 5 such as, for exanple, the "click"” of a
| t has osed to use gestures such as,

%"%@FQHﬁﬂéo QVﬁE{'B e's hand quickly in and out of
the scan plane or pulsing the non-tracked other hand
fipasibgen prepasegite use a peanmieg kaser fioder ter detepliegasition of a
not natural or intuitive ways of overcom ng the
rsel s érand(d) andsfertber Use this informatiort teaiokeragt' witlaa feysonal
proposed to overcone the io problem Also, multiple
lb‘é)@rﬁrﬁjtéf Holdvdrcslidh 4 eysfthas afficligria dddlimg ot infosmation

have |dent|f|ers for themincluded in the data.

br}fsr fdt" e%&' un nfole ! thel“RRdk % Hﬁegéé ! If‘ﬁ s bakA drégéééﬂ fofke

he’ mec scanni ng t |nvo ves a rotating

mr ‘

aﬁhrﬁam RoPorEalid mA Bndy NG ducRy hyand oy of the
transfer digital data with Cs ,or Vi ces h
$PINGHANAPEPHRINGG ﬁé}ﬂ%ﬂa@ﬁﬂ‘ 9‘g‘ﬁﬁgﬁﬂdtf%! dm%\ﬁsm&éﬁrtee
to snmoothly interchange digital information anong

thesim”. plowenter ethey mpeinet paturalmrdntuitivevways af eygragaing g

ot her physical objects. Supported by a canera-based

qQrbblein. Heogse bf Grosstd tip trackiey shasibe@aprdposedtito gvatadme the
their portable conputers with the pre-installed PCs in

?&obfé?n ¥ rrﬁﬂﬁ@ﬂi usefSré dWABUIVEShah@IBlaaReRY RIrRF Aty to have
on tabl'es and walls as a spatially continuous

%ﬁtﬂ%r ﬂ)rOcT'\ blrudgarlﬁ g@% ﬁgfaﬁ W?\%E ro@én’t‘@ fdt H updating

erac I on que C gglng users can

Ry n%%n'gﬁﬁg&rga qag\“@ﬁ@ﬁ@ﬁ%vsﬁ o BRI

It is also known to use surfaces as a continuation of a computer display and a
place to transfer digital data with other PCs or devices. Such systems are an
augmented environment that allows users to smoothly interchange digital
information among their portable computers, table and wall displays, and other
physical objects. Supported by a camera-based object recognition system,
users can easily integrate their portable computers with the pre-installed PCs in
the environment. Users can use displays projected on tables and walls as a
spatially continuous extension of their portable computers. By using an
interaction technique called hyperdragging, users can transfer information from

one computer to another, by only knowing the physical relationship between
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3 them It also provides a nmechanismfor attaching

digital data to physical objects, such as a videotape
or a docunent folder, to |link physical and digital
spaces. US patent 6,614,422 proposes a systemfor a
user to input digital data toa s conpanion system
such as a PDA, a cellular tel ephone or an appli ance

E&i/ﬁg : VI fa Effﬁfoé Wew ?Qﬁﬁctégﬂt %ﬂg‘ ({I}%g%o physncal objects,

p03|t|onal |nfornat|on of the location of the use

sUAP @A Videptaps: 9oh dogmanbiaidate iaslintopinypier! asd ddaltal spaces.
actual keyboard. This infornmation is processed wth
respect to finger |ocations and velocities and shape

to determ ne when and io which virtual keys would have

heS Batdrit 6061 4,402 pRopssRssedysteai forla igdlr @6 irgiut @igiies data to a

out put to the conpani on system The conpani on system

gdejd ‘?A Q}’sr(t e SUEH8s aPDA, s%él%ﬂa; félebﬁmélgu* %ﬁl apPliance using a

oard show ng user fingers,

h nu c.text
ety A iMad8 i @e@?@k‘%ﬁ%ﬁ{ﬁ g three-

US pat ent a I|c tlon No 2005/ 0240871

f-aﬁ'ﬁnabw? d)”fSH“BB?’éQ ssloratien Pﬁr@d“%{éﬁ"ﬁ?és in relation
object is placed on a display surface of an =
itatwdrede tkieye Wiildgh bayon amec%@dgqymrﬁ eT hisjifofmatien égipfagessed
an i mage of the display surface produced in response
twithr fspect edfingdriecatibnslarid Velgtities andishage tb detertiiee when and
coded pattern by an IR video canera di sposed on an

Qﬂ’ﬂ% VirRiat kE¢s AoulPhavebebs Btrakk STHY pesceksamdidital information is

obj ect. The coded pattern can be a circular, |1near,
'Hi‘{tétft’)?o tﬁ? géﬁiﬂ\ﬂ%@'\ E%%Eﬁ\gir&)e%bé?}%@‘ébéfgg Sé(ﬁ'dlstplay an image
T8 ARG RS AN ghHEA SAfinG s, ancor

portlon dIS osed in a predefined |ocation relatjve tqQ .
Qmé“%fdﬁrgﬁﬁﬁ 2R (SUCH st ifinPUERY e aﬁ%r&mﬁses\élguah@peuaewce.

With system proposed by US patent application No 2005/0240871 A1, a coded
pattern applied to an object is identified when the object is placed on a display
surface of an interactive display. The coded pattern is detected in an image of
the display surface produced in response to reflected infrared (IR) light received
from the coded pattern by an IR video camera disposed on an opposite side of
the display surface from the object. The coded pattern can be a circular, linear,
matrix, variable bit length matrix, multi-level matrix, black/white (binary), or gray
scale pattern. The coded pattern serves as an identifier of the object and
includes a cue component, and a code portion disposed in a predefined location

relative to the cue component. A border region encompasses the cue
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~conmponent and the code portion and masks undesired

noi se that mght interfere wth decoding the code
portion. US patent application 2005/ 0253780 proposed
an interactive surface for 5 enabling user interaction
W th software in a conputer sygtemvia a sensing
device. The interactive surface conprises visual
|nforrrat|on ating to rawi n el d and t o

plia BooS Bartord and PEERG ridsste s g mignt intertere
|dent|ty of the i nterface and reference points on the
ittt deecdingghe:eedeiPaRIOR- i s readabl e by the sensing
device in order to generate indicating data that is io
indicative of the identity of the interactive surface
and one of: novenent data, and position data. The

DS @zedtt dpplidatich 2008/0268780 pfogdsedsaipteractivy suface for
movenent relative to the interface surface. The

Fé?ﬁdb‘hhg’&s@?‘frﬁ‘el‘a%tlbﬂ%l‘ﬁaédﬂ{/@ar@fln taht.eomﬁ ?b Qeﬁﬁ\‘/lh%esénsmg

position relative to the Interface su

‘%%‘vgéﬁfﬁ%h'@%%%%ﬁﬁ?&?ﬁ%@imB%%@Eﬁr@%“ﬁaﬁéfa&'eg fea
Ao 81 el bb codip e’ pelidere. SaBiooien e disativecet an
t he rmvement data and the position data, and in

ddentitd of the interfacenand rferenes peisisomthedsuiface. The coded data is
drawi ng field. US patent application 2002/0033803 Al

deadabledsy thesesisty device mmbrdalr to ggnarat@ ihdicating daita that is
di splay in a workspace using an input unit/output

URdicative bf fiedentit M@'oﬂ!@ﬁé piB@iel utfabdlahd wheest: ldvethent data,
the vvorkspace waves are reflected fromthe input

S Hatd! "I"he rﬁ‘ovérﬁleﬁf Y¥& dg irdiéaie of E%I%ensm d%wce s

or ﬁaﬁll on si g creat ed usi ng the wave

?ﬂ“é&éﬁf?ﬂﬁ@aﬁw& ta&é”a R AR} Bgﬁ'Poéaﬁﬁ igriatve of e

noved infqormation signal to 5 a displa The
Sonsingdeica p IPyitios f@@ﬁWFéP ﬁ'&'ﬂtﬂﬁ@%ﬁw%@‘@ @qmgerface surface
di spl ay

is identified by the computer system. The movement data and the position data

is used to identify the drawing field. The computer software is operated at least
partly in reliance on the movement data and the position data, and in

accordance with instructions associated with the drawing field.

US patent application 2002/0033803 A1 discloses a system for controlling a
computer display in a workspace using an input unit/output unit. A train of
electromagnetic (“EM”) waves flood the workspace. EM waves are reflected
from the input unit/output unit. A “relative distance moved” information signal is
created using the EM waves that are reflected from the input unit/output unit.

Algorithms are used to convert the relative distance moved information signal to
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.signal. US patents 6, 354,946 131 and 6, 585, 597 B2

di scl.oses an interactive wireless 5 gam ng system

which utilizes inmpulse radio technology to enable

gam ng system enhancenents. The interactive wrel ess

gam ng system has plural inpukse radio wireless

gam ng units operating alternately as a host device

and. a uest vice. Fach inpulse radio wreless .
BAsPIpEa:, 188 R R Hishlds SoplBis” rtlesPofeS o ine display
recei ving i npul se radio wrel ess nessages including

gﬂﬂ?ﬂg io information froma gane server, a display

for displaying the received ganing information, a
processor for generating updated gam ng informtion,

and an inpulse radio transmtter for transmtting

| U8 WatentsB]BH4, 0168 and BE38558F B2 disdlosbangn lriteraatdetwitbless
gam ng information to the game server. The gane server

: ) . _ e . . :
A et POl o Tias piming

0 [ I ' j ; ] e

SR AR EnSE{eRs Tkl e PP Rds tnling sTHERT b Plura
aspect there.i rovi ded apparatus for eudo .
RTRESR e Wiselers.0amingnitipatatig aRemslifiasia hpst device and a
i nteracting_nmechani sm 20 using W reless _positioning.
Touesd gierice: Fach impulsesadio wisaless gagming yng dagludes ag ippulse

pl aced rel ative to the surface for enabling

i ratdley seceiven foii telcetviteg inmpdsacadio gvirelesshmeissagesimdluading gaming
reader able to communicate wirelessly with the at

linfstina®iBA frdm@ darme sepiryh Rilspay RS disayihg thée reddiodgaming
| east one tag for enabling the reader to determ ne

tiHForH'%?ibb' Q'bré?&?ésla? f@ﬁ(gér\%?éﬁngggﬁﬂéatga %ﬁ'ﬁgmﬁé@gﬁ'ﬁfand an

reader. he "at east one t

I'Fe}{aodjé%bo Pgdig Eraﬁgmmi 8 ?{rlarq&nﬂﬁﬁ& irﬁgulgg rQ&BtwiFe(ieQI ﬁ'\essages

including the updated gaming information to the game server. The game server
then uses impuise radio technology to interact with and provide the updated

gaming information to the other impulse radio wireless gaming units.

Summary of the Invention

In accordance with a first preferred aspect there is provided apparatus for
pseudo interaction with a surface by interaction with an interacting mechanism
using wireless positioning. The apparatus includes at least one tag adapted to
be placed relative to the surface for enabling interaction with the interacting
mechanism; and a reader able to communicate wirelessly with the at least one
tag for receiving a tag signal from the at least one tag for enabling the reader to

determine the position of the at least one tag relative to the reader. The at least
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. According to a second preferred aspect there is

provi.ded a nmethod for pseudo 5 interaction with a
surface by interaction with an interacting nechani sm
using wreless positioning. The nethod includes
placing at |east one tag relatyve to the surface for
enabl ing i nteracti on wth the interacting nmechanism A

roerﬂed 5% o Tl SPhtelh T ek HigorianbicBign 4afh f2ad septto the

g signal to determ ne the position of the at | east

dehg io relative to the reader. An input system of

the at least one tag is used for input of

communi cation data that is sent to the reader. For

bot h aspects the reader may be a single reader. The

| Aeirdingetotaagecomd pretaridbaspastphéses provided af methohfoy pseudo
system an antenna, and a baseband system 15 The

ARt BAEForWHh RS AHRCRBY inthrathidn Withl arfiftérabing MELhaRRME Using

My conprise an antenna array. Ihe antenna array may

C\ﬁf?@lé’sg Bo§|t|8hfn:[cljgl'l'h%¥n€tfh09'tla@ﬁﬁé??iﬂcmpfgf I%st"‘gn? Hbe relative to the

tenna-arra oca 0j €C

pro ectin on t sur.fac on the .surface, . .
b Rrabins BlprAla wiiing teRsdinadRetlFniSy Adegisianal is

produ0| ng at | east one beam over the surface, the at

| 26y frogm Ehepat [paghemretagitosa r%adﬁnhyéwelﬁﬁa@omwgw@cawnThe

on the surface and a relatively narrow angle beamin

aedderusétheptagsignil caldeternine e posifian ©f thenat least anetag

may forma boundary for the at | east one beam The

| refitive Iy IhE reAtRF. ARMMBUtSEYsBim o 8isd at At 6hé tdy is used for input of
mechani cal input, an electrical input, and a

raﬁ#ganh |6ﬁ'o%?éfﬁa‘ii?éséﬁ‘t%tthe réB§ed. NPUt system nmay

recei ving and outputting output data from
the 7 recel ver. The wirel ess comuni cati on nay be by
ul tra-w de-band pul ses. The reader may be for

T 0L FRGCRABR ARRG%H PaY Do SO (4a0err g 154t one tag may
r?u?“r_]gp E&%ﬁﬁgé’ Ea raglocf?ggthjénecry sy%tem an antenna, and a baseband system.
The antenna may be an omni-directional antenna. The reader may comprise an
antenna array. The antenna array may comprise a plurality of directional
antennas. The antenna array may be locatable at a projector for projecting a
display on the surface, on the surface, or adjacent the surface. The antenna
array may be for producing at least one beam over the surface, the at least one
beam being a relatively wide angle beam on the surface and a relatively narrow
angle beam in a direction perpendicular to the surface. The surface may form a
boundary for the at least one beam. The input system may comprise at least

one of: a mechanical input, an electrical input, and a mechanical/electrical input.

The input system may also be for receiving and outputting output data from the
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. personal conputer, a portable conputer, and a

projector. The reader may also 5 be for estimtion of
direction of arrival, and time of flight for
estimating a range of the at |east one tag. There nay
be a plurality of tags, each t@ag having a unique
identifier that forns part of the conmmunication data.

The .surface . be substantially flat, T t '

Tasee IPE R forti iRl Ra bethilra BT hg8s. The
be sent in response to a range reqyest sent by the
feadrimay PRAOE BRARINE SONBACURR 10 ey nissadting meEhanieRe The

at least one tag to the reader whenever required.
inteedctigsoechaniem rody besecied frgs:iasmicropragessemh & camputer, a
present invention may be fully understood and readily

pérsdridl eonfpuaer, aqsirtabid ecinputer| and agdrbjentor. The reader may also
descri bed by way of non-limtative exanple only

gfe%%éﬁﬁaﬁaﬁ%%ﬂ?éﬁorﬁ&f ér'f'i]?al%ﬁanr‘ﬁe bFﬁi@ﬂf fo?dstifrfiing a range

escription being wt reference to the acconpanyl ng

| . : . 0. Fi E
Nt b By B A TRe phd) b MDA Gpod efistlichdvidg a
e BT Gt o BotgoriALA i il S Sy e
graph illustrating nulti-path problenms when operating
rselstantinlly fat. Thertagsignal nayyeeraprse soded UWBRUSRS. on

of packet format of pulses; 8 Figure 5 is a schematic

illustration of a second enbodinent; Figure 6 is a
bl ock di agram of the second enbodi nent; Figure 7 is

thee Riydighalanay bbeeht rerddbohbe te arange esdutt gent by the reader.
Figure 8 is an illustration of the positioning system

BARECoAMURICRBA dith $Ray be sent from the at least one tag to the reader

whenever required.

Brief Description of the Drawings

In order that the present invention may be fully understood and readily put into
practical effect there shall now be described by way of non-limitative example
only preferred embodiment of the present invention, the description being with
reference to the accompanying illustrative drawings.

In the drawings:

Figure 1 is a schematic illustration of a prior art system in a basic form;

Figure 2 is an illustration of the system architecture of a first embodiment;
Figure 3 is a graph illustrating multi-path problems when operating near a large
reflector;

Figure 4 is an illustration of packet format of pulses;
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.5 nmethod; Figure 9 is an illustration of three

functions at the positioning systemreader; and
Figure 10 is an illustration of co-ordinate
transformation. to Detail ed Description of the
Preferred Enbodi nents Figure lgillustrates a prior art
systemthat ainms to turn large, generally flat,
ssive.surfaces C floors. .tables or
R ¥ peBSeus A Shafibn i fasane HbRo Bk S,
capturlng the user's vzrlous nanners of %estures
tfigyte € if a AlQek diggrare phthays MeNthe appear to
interact with the user. The i's user s hand position on
tiguisad &5 the systémarchitectietecefttbel segoad sorndimgnt;aser
range finder and this information is input to a
[Figaen@lis aoiliustratioh oP(g poditiodingsystdnh batee oprairariogsuise
i mage can "respond” according to the position of the
Unthod; hand (e.g. highlighting the pointed area, and
so forth). As such the user appears to be interacting

;@;Hrﬁo@% 1. 35BuoR Y tivBe Tl s The RSk /e Bader

ni cate. Except for the position, no other
rmati on can be transferred betvveen t he user and

theraneflnder As shown in Figure the first
drigwee @ is amlustration 0&6ﬂgr§m§t%vaasf§rrngh@n or nultiple
UWB positioning systemtags 20 and a UWB positioning

systemreader 9 21. Preferably, there is only one
reader 21. Each user places a tag 20 relative to a

Détailed Desdrigon bithé Preferréd Embadithéntsdy hol di ng
the tag 20 in the hand they nove relative to the

H u§§|‘eV? llgn‘ffrfa%s‘;a ?illor gﬁ%ﬁte‘ﬁﬁ‘l’haﬁ%lﬁs%g@rjnﬁﬁgﬁ]ig&e‘é%rally flat,

ace eader I's install

ﬁé’%;é}#?{lﬁag%si, SuGPRESEIE NS Srs! tbleol Windod ift8 pseudo

interactive interfaces. By capturing the user’s various manners of gestures,

these surfaces (or related systems) will be appear to interact with the user. The
user's hand position on the passive surface is detected by a scanning laser
range finder and this information is input to a personal computer (“PC”). As a
result, the projected image can “respond” according to the position of the user’s
hand (e.g. highlighting the pointed area, and so forth). As such the user appears
to be interacting with the surface, but is in fact interacting with the PC. However,
such a system lacks the ability to communicate. Except for the position, no

other information can be transferred between the user and the range finder.

As shown in Figure 2, the first preferred embodiment consists of a single or

multiple UWB positioning system tags 20 and a UWB positioning system reader
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. Each tag 20 has a user input 23 that may be

mechani cal, electrical or nechanical/electrical, a
baseband system 24, a radio frequency system 25 and
an antenna 26. The antenna 26 may be an

omi -directional antenna. The §ag io 20 and the reader
21 comuni cate between each other using UM pul ses 27.

T, as_a radio freqguyen stem 29 .

R E B RRISRyctherf B Sul B eatBr 2inG el VS Blstes attan 20 relative to
mul tiple directional antennas, two antennas being

iq pa§$ ive sadaceghslsh asafsr axantile. by halding thestag0 iBthe hand
used in the array. 15 The antenna array 28 is for

ghey mdvegredatiiedashe passive aurface3 1t Akesainfaydee 8 displayon the
beamis a relatively wide angle beamin the two

Burtate INThef reabler 2114 msealledlatsofixdihpositios andris céhnected to the
| east a substantial portion of the surface 31; and is
Qntefréétﬁ{g MekMamidhy @ beam in a direction perpendicul ar

to the surface 31. The tag 20 20 nust be within the
beam f or communi cati on between the tag 20 and the

reader 21. The surface 31 nmay be any suitabl e passive

f f I (1, fl t I
WAiEle 24FeaA ok el bl oL i
screen, tel evision screen, map of the world, |arge

pfagﬁféamcai(eé@qktﬂ@@dr a bageband pysten 24, a radindrassency system 25 and
ganme board such as a chess board, and so forth. It is
pareéetenbh\26s ubse antenalkl 36 friagthe almmwé{direictiommarbenna. The tag
slightly concave and/or slightly convex about either

@0 hadl thedfeddee 21 eidmmahicars! bBRVderP8adH o Bisiig UWB pulses 27.
surface. 5 10 15

The reader 21 has a radio frequency system 29, a baseband system 30 and an
antenna array 28 that has multiple directional antennas, two antennas being

illustrated. However, any number of antennas may be used in the array.

The antenna array 28 is for producing at least one beam over the surface 31.
The beam is a relatively wide angle beam in the two dimensions of the surface
31 so that it covers at least a substantial portion of the surface 31; and is a
relatively narrow beam in a direction perpendicular to the surface 31. The tag 20
must be within the beam for communication between the tag 20 and the reader

21.

The surface 31 may be any suitable passive surface such as, for example, a

wall, floor, table, window, screen, white board, display surface, monitor screen,
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. The UWB tags 20 are preferably small, sinple,

i nexpensi ve, and have | ow power consunption. Each tag
20 responds to the ranging request fromthe reader 21
and transmts conmuni cation data when necessary (e.qg.
ID information or the "clickigg" of the button 23).
They may be enbedded within, attached to, or form

rt. of, an article. For ex | e he be N
leyisiRn scipenanabrating Woufs ron GonterEIaCeRarI g enRy i
machi ne di splay for selecting itenms to be ur chased;
vanding maekias, gamg Qﬂ?é@§U§Bta$fae)?h?-°r%té°ar€|o%@§8rforth- Itis
chess"; or a control for pseudo interaction with a
pe¢fevaldy substantialiypfiate Hovaveerit ay heeslightlyogneave and/or slightly
operating functions of appliances. The interacting

FBAVEK B BULSItHENbrbDtR of they vdticalegRDitorizbntalrgXes et tha surface.
personal conputer, a portable conputer, or a

projector. It may formpart of a larger article. 20
When a rangi ng request fromthe reader 21 is received,

A e PR ORISR B0 o
4. B i
raverssnee . Eoan B 3 SOt e TR Rl omme
relative to the reader 21 can be estimated in
deaderdRihand Wiansmitseccanmmupisstion datawhepdiasessay (er 1D
position of the antenna 'l array 28 relative to the

Infofraatio br tise fatioking” bhthectmdttai 23) dheyfmaybe teapetitied within,
relative to the surface 31 can easily be determ ned.

Hiacreatsi o perfof?an drasieeFot éxdriplel, e mayibedin a pen or like
mechani sm 22. 5 As such the user appears to be

SET6L PRy GBS Fohind Hopl Gkl 4 o vo
upsu(?clf?gsetd? fn e Sileggss of a chess set for true “computer chess”; or a control
for pseudo interaction with a television or computer screen for selecting or

operating functions of appliances.

The interacting mechanism 22 may be a microprocessor, a computer, a
personal computer, a portable computer, or a projector. It may form part of a

larger article.

When a ranging request from the reader 21 is received, the tag 20 sends back a
tag signal being coded UWB pulses 27 through the RF system 25 controlled by
the baseband system 24. Based on the responding pulses received at the
reader 21, the position of the tag 20 relative to the reader 21 can be estimated

in accordance with the UWB positioning system. As the position of the antenna
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_positioning systemof the tag 20 and reader 21. In

that .way the interaction wwth the surface 31 is a
pseudo interaction. to Besides the tag signal,

comuni cation may al so be inplenmented at the sane
time. For exanple, by adding jdentity information to
each tag 20 it is possi ble to include ID data in the

SO t der an di scrim nat
atm?? ShetfdhiBe sungse 21 }Bown: B LSRR 7 &@eﬁpéo
3, one techni cal chal lenge is the mrraor reflecti
felative tethessirfagec3 Bean rasiuPe ;deth@'m 'Ebﬁ;cwdmtﬁs gan be
wor ki ng near the surface 31. It's well known that a
biagseditd thecintevactingmaechianisgod@. ref | ector. Thus the
reflected signal is a strong nmulti-path signal and
wll be mxed with the direct path signal. The graph
shows waveforms collected at two antennas (with 60

‘2% QLU's'éﬁ' a%?eéfbgﬂoede cfl \Aﬁt)‘lsthé '@u‘n‘%c@@ﬁr aut Mfact the

st ance froman o waveformis

r.en m t h 0 ng. .t
i# %@gyrfnarac ngefvé%arbar’ﬁtgﬁé @*gﬂ%@%%@?% g/ ot te wireless
direction of arriva .
PesiicRIng e AP %ﬁé 8P mr@)arﬁﬁaﬂ gﬁ '&ﬁBaEWﬁMﬁ'h? interagton with
functions, a packet format can be used in the tag 20.
Ame endage 81iis aipseudprintesartion. Fi gure 4. The
acqui sition preanble is a coded sequence of pulses for
the reader 21 to detect and synchronize with the tag
20. For each part of this packet, different 5 pulse
By hetad isishdreddiafinigationenap Blgoask inhplefriegitsd abthe same

an enbodi nent 1s shown that is for a natural

t|ﬂ’ieer|=309té E{;ﬁ&tﬁé‘fﬁadlnbhﬁeh’tﬁﬂnfaﬂﬁaﬁor? fo each r%PQ'ghlé Bssible to

user han Ions~on or-over a proj ectio cre

S T R bt B GE A R RS9 e

interaction betvveen the user and the PC 52 is

pulses 27 from several tags 20

As shown in Figure 3, one technical challenge is the mirror reflection from the
surface 31. Normally the UWB tag 20 will be working near the surface 31. It's
well known that a big surface is normally a good reflector. Thus the reflected
signal is a strong multi-path signal and will be mixed with the direct path signal.
The graph shows waveforms collected at two antennas (with 60 degree squint
angle) when the system is operating 40 cm distance from an office wall. The
waveform is different from the line-of-sight waveform and thus processing is

needed for accurate ranging and direction of arrival (“DOA”) estimation.
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.provided . via the user's interaction with a projected

di spllay 53 on the projection screen 50. The displ ay
of a PCis projected onto the screen 50 and the
novenent of the 15 user's hand (holding a UAB tag 20)
controls the cursor. Being different froma nouse, the
cursor is able to follow the user's hand accurately

e to,the high accuracy of the 0Si ti oni :
T8 ebhiE ey PP A Falluriand GorRBolsatdh Hinetions. o
control in a nore natural way. 20 Extra funpctions and
ket armat sag heusad infthe tag 20p A8 exameplaiis iustrateddr Figure 4.
and double click of a normal nouse, is provided by
t e eoquisitioogreamblenisia cogedsequanceldidyisas for éné reader 21 to
system When the user input the clicks to a push

bddteonam syrichrohi8 witkothe(agtate Fae bhol past sfehieakeb \Wifferent
nmechani cal /el ectrical system 23 and the 13 data is

98 Patoaifl §&ihg Abth8ds Afay BPapplistes 27. The reader
35]}9 % oVl 363

decodes the ata and p an input to the PC
52 for standard nouse responses. As illustrated, the
antenna 26 of the UWB tag 20 and the antenna array 28

f _5 the reader 21 are |located in a plane ral el to
UhdFidis S SiooaiaeR i5shopBal & Taba nafiia) Bieraglipn gtween
For example, the antenna array 28 of the reader 21 may
peeiyses ghdiacbdCi 57 thraugh Heusesrs Band’s agtions ae o oyerpIpspjection
system setup. Though here the application is targeted

tscreeplSAcAltarnabively| thepinseractidremay eapetwdent theafser laad a PC
system extends wel |l beyond that sinple use. As nore

dsvofectes 1. e nidré materal interattiém BefRsittheldsdriaad theRC 52 is
the clicking, the nature of the use of the systemis

NSV PR tte Tyl e RER T RLp Rl eck8 chyfty 550 1h8 projection
Csaci%%’ﬁ Iébty of 15 both high-accuracy positioning
(C ifreter |evel) and high-data-rate

The display of a PC is projected onto the screen 50 and the movement of the
user's hand (holding a UWB tag 20) controls the cursor. Being different from a
mouse, the cursor is able to follow the user's hand accurately due to the high
accuracy of the UWB positioning system, and to do so in real time. It also

enables control in a more natural way.

Extra functions and applications such as, for example, the single click and
double click of a normal mouse, is provided by the communications ability of the
UWB positioning system. When the user input the clicks to a push button on the

UWB tag 20, the action is detected by mechanical/electrical system 23 and the
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. conmuni cation (>100Mops). Utilizing these two

capabilities, the intention of the wuser can be
accurately interpreted by the UAB reader 21 in

real -tinme, by tracking the natural novenent and
actions of the hand holding the UAB tag 20. Wth both
rangi ng and conmmuni cation capabilities, the UAB

osi.tioni system 20 i s to . relativel v accuyrat el

e sepde Ehaat on 18 ah DB flied 21 olfie et 4y Higoties the
t he surface 50. Using such_information, the PC 52 can
fdataand providas an pput ?@ the;Pered g}rr%@dafgtm%*‘ee fesponsese

| ocated on or just over the surface 50. Myvenent

shoul d al so be on or just over the surface 50. The UWB
reader 21 14 |locates the relative position of UAB tag

A8 illisstiaged, the Wiermas 26 iob tHenYVEB $4¢ 20 andithadahténmenarray 28 of
nore functions can be added or used through wrel ess

FHATBAF 21 P8 IGIHE f alpiend paraliBl RIWeldtBjdcasd 8Ereth 5@\ this is

the reader 21, the received data is denodul ated and

FFCAEs P01 R0 RBP4 SOREI BBt 21 my

posiftron i ntornat | n cer
plicatiogns, the. read 21 can al so send data fo the
B into8 e o meroitsiey B IQIPFEAT AP IS Mraler 281U
ability. The data will be output to the user by a
nmechani cal / el ectrical system 23. to The contmuni cati on
data can be nodul ated on the UWB pul ses using, for
fhaugh bergthesapplization dstargetsiddoireplace donowrmal moases the
shift keying in nost UAB communi cati on systens. The
E&palsiity 2k the egstem bhends iwelidhslapritbassimplé aséhAs nireSdata can
for appropriate action. 15 Figure 6 shows the bl ock

Bb 3R RIR e reddef 2R tharPRist tr8icKIR), B8 ndflire ®f the use of the

system is limited only by the imagination of the user.

Due to the wide bandwidth, the UWB positioning system has the capability of
both high-accuracy positioning (centimeter level) and high-data-rate
communication (>100Mbps). Utilizing these two capabilities, the intention of the
user can be accurately interpreted by the UWB reader 21 in real-time, by
tracking the natural movement and actions of the hand holding the UWB tag 20.
With both ranging and communication capabilities, the UWB positioning system
is able to relatively accurately interpret the user's movement and action on or

over the surface 50. Using such information, the PC 52 can react in real-time.

It is preferred that the tag 20 be located on or just over the surface 50.

Movement should also be on or just over the surface 50. The UWB reader 21
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. UMB reader 21 and an interactive surface 50. An object

54 such as, for exanple, a robotic toy, may al so be

i nvol ved. The user 55 nay control the object, which
will interface with the UAMB tag 20, to effect the
interaction with the 20 interagti ng mechani sm52. The
dat a exchange between UWB tag 20 and UWB reader 21 is

t pul s . i nt eracting nechani sm
oY e BOseh 27 P Esap Beleihg B T pOREHp T Hstem.
possj bl e ways ,or through the  interactjve surface 50
dncﬁ%ft'qmén%qesfﬂns@pwamb@ﬁéideqrqw@sdébro wikglgss e 7
illustrates one physical setup for the proposed
ssaownication letwears thentags20 and the eeader2 1o A\t the readeri2dg the
20 near to or on top of the interactive surface 50.
Reseivedrdata it déinedulatete dnd aiecodad beford it i6 et td fBedPC 52,
"clicking") is received by the UAB reader 21 and
RRgeRer With the & eR/IMpOIGR figmhaBrel or 5 52, which
responds to the user's novenent in a natural and
pre-set way. For exanple, the surface 50 nay be
di vided into several regions with nanes of different

sic titles indicated i,n ch _region. Vi ng, the .
s b angiatpe Hedgaof 25 780 b Spi data Biingdia g Using the
(b ressing a button 23 on the tag 20) causes the
rlé%/pfghhﬂ'ﬁ%t%‘@hﬁwmﬁ@qﬁt'%@b@ypﬂ'% datrewilbbe euitiRyt to the user by
title. The antenna array to 28 for the reader 21 is
| @ owchdnivalelectricaheystame23.ct i ve surface 50. However,
it my be | ocated wherever required or desired. For
exanple, it may be integrated into the projector 51.
Figure 8 illustrates the setup of the UWB positioning
SHIE EdmbfichtRM dBEanlte Ridldbfated Dhark eUVXB pi€ed aginﬁ,ofor

is a nobile tag whose positioni1s to b et'erm ned.

i ' .pul N
S8, 3188 sl o 8ByBH Sy Bhal shiieving o most Uwe
acrgrr?rrr]\ﬂ%ic%iort’l g?lst%rrﬁs? nﬂ% r%%%%h?%eclggs ?Iflmeg Qgtlasand passes it to the

PC 52 for appropriate action.

Figure 6 shows the block diagram consisting of at least one UWB tag 20, a
UWB reader 21 and an interactive surface 50. An object 54 such as, for
example, a robotic toy, may also be involved. The user 55 may control the
object, which will interface with the UWB tag 20, to effect the interaction with the
interacting mechanism 52. The data exchange between UWB tag 20 and UWB
reader 21 is through coded UWB pulses 27. The interacting mechanism 52 may
interact with the user 55 directly in many possible ways or through the

interactive surface 50 and/or the display 53 on the surface 50.
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.received by each antenna of the array 28 are conpared

to deternine the DOA. Range and DOA are esti nated
separately. 20 Figure 9 shows the three of the
functions perfornmed at the UWB reader 21. Range
estimation is based on tine ofsflight ("TOF")
measurenent of a round trip between the reader 21 and

B AP0l dpESh o . TR 351
e85 i o BB 550 ot b BRectve
21. Figure 10 shovvs the coordinate transfornati on
avifapecdQ.fRasilian apd othar corgddnfosmatond@desp ardclinking?) is

up a one-to-one mappi ng between the position of the

tregeled mnithet U\ B rezrdibir 24t andspassad tofthe respindid®g méchianism 51 or
the use of UWB technol ogy, the updating rate is only

ceEMfWiier réspdrtis todh8 tUsePsintdven®nt in a natural and pre- -set way. For
transmtti ng/recel ving and switching). Thus the system

afSle! thefllifa ﬁ%}b@d 'tcgggver‘alp iR R&thes of
\r/%y o#bgvdser S

|S|rrporta totrac

ndecrlbedlnth fQregQin -
AT ﬁﬁ% g@ﬁ@ﬁgg TRaipa M?vmﬂihs?ae%ﬂﬁ? Bhe specific
i nvention be uno,l,erst ood by those skilled i
rﬁs'qne%frmém@ew%ﬁcela%w (P9850 adUtion Zhen dhe tag 20) causes
nodi fications in details of design, construction or
dperraspondingyneghamnigna Sii, 6Hdmplase§b@rsel¢@ed titlen The antenna array
present invention. 17
28 for the reader 21 is located near to the interactive surface 50. However, it
may be located wherever required or desired. For example, it may be integrated

into the projector 51.

Figure 8 illustrates the setup of the UWB positioning system based on mono-
pulse system. The UWB tag 20 is a mobile tag whose position is to be
determined. The tag signal being UWB pulses sent by the omni-directional
antenna 26 are received by each antenna of the antenna array 28. The signals
received by each antenna of the array 28 are compared to determine the DOA.

Range and DOA are estimated separately.

Figure 9 shows the three of the functions performed at the UWB reader 21.
Range estimation is based on time of flight (“TOF”) measurement of a round trip
between the reader 21and the tag 20. The DOA estimation is based on mono-

pulse method. The communication data is firstly coded and modulated on top
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. LI ST OF REFERENCE NUMERALS 20 tags 5 to 15 20 21

reader 22 interacting nechanism 23 user input 24
baseband system of 20 25 RF system of 20 26 antenna
of 20 27 UWB pul ses 28 antenna array of 21 29 RF
system of 21 30 baseband systgmn of 21 31 surface 50
projection screen 51 projector 52 conputer 53

gh%ﬁle ?)(NBSpA'ulgeb gtct%e tgg o¥°and f"h%n demodulated and decoded by the

UWB reader 21.

Figure 10 shows the coordinate transformation among different systems. This is
necessary to build up a one-to-one mapping between the position of the tag 20

and the coordinate system of the PC 52.

With the use of UWB technology, the updating rate is only confined by the
electronics (RF transmitting/receiving and switching). Thus the system may be
able to reach a much higher updating speed, which is important to track fast

movement of users.

Whilst there has been described in the foregoing description preferred
embodiments of the present invention, it will be understood by those skilled in
the technology concerned that many variations or modifications in details of
design, construction or operation may be made without departing from the

present invention.
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. The Clains: 1. Apparatus for pseudo interaction with a

surface by interaction with an interacting nmechani sm
using a wireless positioning system the apparatus
conprising: 5 at |least one tag adapted to be pl aced
relative to the surface for epabling interaction with
the interacting nmechanism a reader able to

communi cate wirelessly with the at | east one tag for
receiving a tag signal fromthe at |east one tag for
enabling the reader to determ ne the position of the
at | east onelST.QFREEERENGE NUMERAIR: 10 the at

| east one tag conprising an input systemfor input of
conmuni cation data to be sent to the reader. 2.
Apparatus as clained in claim1, wherein the reader is
a single rezgler.tagd. Apparatus as clained in claiml
or claim2, wherein the at |east one tag further
conpri ses ap{ adi palegquency system an antenna, and a
15 baseband system 4. Apparatus as clained in claim

3, wherein e ' | - directional
ant enna. Sé’%‘pp?\imﬁgm%&%ﬁﬁm in any one of clains
1to 4, Whgéfi n the.rea}der conpri ses an antenna
array. 20 6° App&tiRYas clained in claim5, wherein
the antenna_array conprises a plurality of
di r ect i onal 24nt ehafeband syaigsacdR0s as ciaimed in claim
5 or claim6, wherein the antenna array is |ocatable
in a locati2h seREsystdntob@0t he group consisting of:
with a 19

26  antenna of 20

27 UWB pulses

28 antenna array of 21

29 RF system of 21

30 baseband system of 21

31 surface

50 projection screen

51 projector

52 computer

53 display

54 object

55 user
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. projector for projecting a display on the surface, on

the surface, and adjacent the surface. 8. Apparatus
as clained in any one of clains 5 to 7, wherein the
antenna array is for producing at |east one beam over
the surface, the 5 at |east qpe beam being a
relatively wi de angle beamon the surface and a

el afi vely narrow angle beamin a direction

ﬂi\ﬂpél‘?d ilar to the surface. 9. Apparatus as cl ai msd

in claim8, wherein the surface forns a _ boundary

thelat | éagarmf%@@ﬁpdgmtfoactmwﬂaa@ agechyant?éactiqn with an
any one of claims 1 to 9, wherein the input system

conpri semta’actuegameahaelmuemvwrelmsmnsltgrmg)system the
consisting of: a nmechanical input, an electrical

i nput, aaplpaxam&Wnpﬂghgel ectrical i nput . 11.
Apparatus as clained in any one of clains 1 to 10,

wher ei n t hey 'Ié!i)éftone]tﬁ g?éﬁ tosbé‘bfééeﬁ%larti%% \hé guAaék for
out putti ng out put dat fromthe receiver.

Appar aeb%ﬁ”@é |rﬁlefaleqqgﬂ With ﬁ%ylnfa?ggtﬂ{oq]me%hgﬁnsﬁw't 0 11,

wher ei Ss commnica
ultra-w de- band pu

. 13. ratu ned, j n
any one of &TeRdeE g? @ GONMNIGALE Wi @?@%WF@A'&%P* |e§st one tag
for operative connection to the interacting nechani
the ifef @ceiMing g tag sicndl Femiendf lsastanatadirs ﬁnahkﬂg the reader
group consisting of: a mcroprocessor, a conputer, a
per sonaldetenming ¢he pasifion toh e at Ieas’pometag eelative to the reader;
projector. 14.
the at least one tag comprising an input system for input of
communication data to be sent to the reader.
2. Apparatus as claimed in claim 1, wherein the reader is a single reader.
3. Apparatus as claimed in claim 1 or claim 2, wherein the at least one
tag further comprises a radio frequency system, an antenna, and a
baseband system.
4, Apparatus as claimed in claim 3, wherein the antenna is an omni-
directional antenna.
5. Apparatus as claimed in any one of claims 1 to 4, wherein the reader
comprises an antenna array.
6. Apparatus as claimed in claim 5, wherein the antenna array
comprises a plurality of directional antennas.

7. Apparatus as claimed in claim 5 or claim 6, wherein the antenna array

is locatable in a location selected from the group consisting of: with a
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. 15. 5 16. 17. 10 18. 20 Apparatus as clainmed in any

one of claims 1 to 13, wherein the reader is also for
estimation of direction of arrival, and tinme of flight
for estimating a range of the at |east one tag.
Apparatus as claimed in any ong of claims 1 to 14,
wherein there are a plurality of tags, each tag

having a_uni que, identifier that forns rt of the

communi GRS Taspeiedihe dianen e shidtce. P Stace, and
of clains 1 to 15, wherein the surface is

subst ant 2dipegntithasurfagear at us as clai med in any one of
claims 1 to 17, wherein the tag signal conprises

cod®dd Uipparadiesas plaimed inl ahyonpse wikimisrd tr Zcwhereimthieh

a surface by interaction with an interacting

nmechani santeaha @rialy’is ferrolasingi ap Nedrd onklsediiobedthe surface, the
conprising: placing at |east one tag relative to the

surface 4Q6a&GHY b&sm Toein geré%‘figé?%%_ta{h%{ﬁfam on the surface

i nteracting nmechani sm sendi ng ag sig rom-t

at | east, Ong LAKLE farfsidR5leBeant'il § diittion perpendicular to the

conmuni cati on;

surface.

9. Apparatus as claimed in claim 8, wherein the surface forms a
boundary for the at least one beam.

10.  Apparatus as claimed in any one of claims 1 to 9, wherein the input
system comprises at least one selected from the group consisting of:
a mechanical input, an electrical input, and a mechanical/electrical
input.

11.  Apparatus as claimed in any one of claims 1 to 10, wherein the input
system is also for receiving and outputting output data from the
receiver.

12.  Apparatus as claimed in any one of claims 1 to 11, wherein the
wireless communication is by ultra-wide-band pulses.

13.  Apparatus as claimed in any one of claims 1 to 12, wherein the
reader is for operative connection to the interacting mechanism, the
interacting mechanism being selected from the group consisting of: a
microprocessor, a computer, a personal computer, a portable

computer, and a projector.
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.the reader using the tag signal to determ ne the

position of the at least one tag relative to the
reader; 20 using an input systemof the at |east one
tag for input of comrunication data; and sending the
conmuni cation data to the readgr with the tag signal.
19. A nethod as clained in claim 18, wherein the

readger is a single  reader. 21 20, A nethod_.as .

Craifed Arbaral el ahone GhaRilS 1 R ligerein the

si gnal conprises coded UWB pul ses. 21. A nethod as _

cl ai med FeAdglys aie for egtimatign p§diractian of wreival, angdriEne of flight for
| east one tag further conprises a radio frequency

system &sticnatingeaangs aifhe at leastbaatagystem 22. A

method as clained in claim21l, wherein the antenna is

an d8ni - Apipacatus @sadlairtddsinnghy @ve ofclakhd 0do Ak, aharéiRdhere are
in any one of clains 18 to 22, wherein the reader

conpri seg Z:gﬂrafﬁﬂl Mgs,aéérﬂytag]’f%\ﬁﬁg a@ﬂ?@dé‘%nﬁﬁeﬁt’h@% fBifhs part

inclaim whHerei i the ant'enna array conprises

pl ural i t}sﬁﬂ{ﬁ 9651 ii%?%bﬁgq%.nnas. 25. A nethod as

clai ned | aim 24, wherein the antenna

arr is, ocated in a |ocation selected fromth r.ou
condPst | APPAFatS gediRmast iBjast e Bt Spies i 1g 15 whepiaghe
on the surface, on the surface, 15 and adjacent the
sur f ace. spdacaisgubsiantigllydladi med in any one of clains
23 to 25, wherein the

17.  Apparatus as claimed in any one of claims 1 to 17, wherein the tag

signal comprises coded UWB pulses.

18. A method for pseudo interaction with a surface by interaction with an
interacting mechanism using wireless positioning, the method
comprising:

placing at least one tag relative to the surface for enabling
interaction with the interacting mechanism;

sending a tag signal from the at least one tag to a reader by
wireless communication;

the reader using the tag signal to determine the position of the at
least one tag relative to the reader;

using an input system of the at least one tag for input of
communication data; and

sending the communication data to the reader with the tag signal.

19. A method as claimed in claim 18, wherein the reader is a single

reader.
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.antenna array produces at | east one beam over the

surface, the at |east one beambeing a relatively

wi de angle beamon the surface and a relatively
narrow angle beamin a direction perpendicular to the
20 surface. 27. A nethod as clginmed in claim 26,
wherein the surface forns a boundary for the at |east

237237 i A AR B Al B i one
one sel ected fromthgéﬁlg%&? consisting of: 22 a
mechani c SPMPRSEE COd@ Ylges: i nput, and a

mechani cal /el ectrical input. 29. A nethod as clained
in 2hy oAenethasl as aleimed irvang oneted claimst t8:ta 2@ uvherein the at
system al so recei ves and outputs output data fromthe.

recei ver ledst 3fe tdg feathasrccomprided aeadiofredjuenep@ysfem, an antenna,
clains 18 to 29, wherein the wreless conmunicati on

I's by ul graahsetanackvatdmes. 31. A nethod as cl ai ned
in any one of clains 18 to 30, wherein the 10 32.

(o2 | AJRET o Y e AR beh 23 e e et omni-

directional antenna.

23. A method as claimed in any one of claims 18 to 22, wherein the
reader comprises an antenna array.

24. A method as claimed in claim 23, wherein the antenna array
comprises a plurality of directional antennas.

25. A method as claimed in claim 23 or claim 24, wherein the antenna
array is located in a location selected from the group consisting of:
with a projector projecting a display on the surface, on the surface,
and adjacent the surface.

26. A method as claimed in any one of claims 23 to 25, wherein the
antenna array produces at least one beam over the surface, the at
least one beam being a relatively wide angle beam on the surface
and a relatively narrow angle beam in a direction perpendicular to the
surface.

27. A method as claimed in claim 26, wherein the surface forms a
boundary for the at least one beam.

28. A method as claimed in any one of claims 18 to 27, wherein the input

system comprises at least one selected from the group consisting of:
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.reader is operatively connected to the interacting

nmechani sm the interacting nechani sm being sel ected
fromthe group consisting of: a mcroprocessor, a
conmputer, a personal conputer, a portable conputer,
and a projector. A nethod as chai ned in any one of
clainms 18 to 31, wherein the reader also estimates

o ange Bt b b Ao Bl

i n any one of clains 18 to 32, wherein there are
plurallty1 * tags, each tag having a uni que |dent|f|er

that forns part of the communication data. A nethod

as @Pai mAdnethoshgs olaimed irchay ape 1 claims3,8 w28, evirereimethe input
surface is substantially flat. A nmethod as clained in

any one eystetraalse rdbeives 3Ad oukpruits iontgUilat® ronbtha iceiver.
sent in response to a range request sent by the

ggag% . él rﬁ@iﬂ@ﬂda@élaﬁhéd iFe8ny Bn@"Y cRiRsas B! 2, WherBirl fhe
wireless communication is by ultra-wide-band pulses.

31. A method as claimed in any one of claims 18 to 30, wherein the
reader is operatively connected to the interacting mechanism, the
interacting mechanism being selected from the group consisting of: a
microprocessor, a computer, a personal computer, a portable
computer, and a projector.

32. A method as claimed in any one of claims 18 to 31, wherein the
reader also estimates direction of arrival, and time of flight to estimate
a range of the at least one tag.

33. A method as claimed in any one of claims 18 to 32, wherein there are
a plurality of tags, each tag having a unique identifier that forms part
of the communication data.

34. A method as claimed in any one of claims 18 to 33, wherein the
surface is substantially flat.

35. A method as claimed in any one of claims 18 to 34, wherein the tag
signal is sent in response to a range request sent by the reader.

36. A method as claimed in any one of claims 18 to 35, wherein the
communications data is sent from the at least one tag to the reader

whenever required.



