PO NTI NG DEVI CE FOR A COVPUTER The present invention generally refers

to a pointing device for a conputer equipped with a nonitor or a

di spl ayi ngvo98M8s8d, particularly for a personal 5 conputRGI/ERR{04141
specifically, the present invention refers to a pointing device of
the [err] defined in the [err] of Cdaim1l, able to be operated

W t hout using user's hands, During last years wuse of prograns and
operating 10 systens for conputers has becone w despreaded, in
particular for that BOINRING DEVGEGH (FOR A GEMRULIRE per sonal

conputers, equi pped with graphic interfaces. These graphic interfaces
have beccneTis® predsepteddsentionsigenenalkly refiebs tosal pRintings that
have not 15 received a specific training and/ or specialization,

si nply and dexidéi felry.a Moomputert leepeippadr waths a monfitow mmsar to very
quickly learn to use a program or a group of programs, for a conputer

and al so tisplag@Ry, sérden, |iparticalbelys, fer rel atpeesgnabi gh 20
ef ficiency aanexecution speed. These graphic interfaces, in fact,

al | ow a susegofySuter. Moie t @peltd FAGHIING' , the NPrespheci bevgntohhe
program bei ng executed by the conputer, a very high nunber of

fﬁ?@gﬂ;ht B gfl%g%?@ﬁ?%%nﬂﬂdm%v&% ablenced Obekeyp@gatbgm in on

without using user's hands, and to an embodiment of a
component for such pointing device.
During - last years use: of programs and operating

10 systems for computers has become widespreaded, in
particular for that class of computers known as
personal computers, equipped with graphic intérfaces.
These graphic interfaces have become so widespreaded
since they can be used by ﬁsers that have not

15 received a specific training and/or specialization,
simply and intuitively. Moreover these interfaces
allow a uéer to very quickly learn to use a program,
or a group of programs, for a computer and also to
reach, with 1little efforts, a reiatively high

20 efficiency and execution speed.
These graphic interfaces, in fact, allow a user to
give to the computer, or more precisely to the
program being executed by the computer, a very high
number of commands, even complex ones, without the

25 need of keying them in on the computer keyboard. This
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al | ows obtaining the above-nenti oned advant ages si nce it Is not
necessary g,@/ sfiBigd t© | earn necessary | anguage and synt aPCIVEPODO418LL | y
gi ve the above commands. 5 These conmmands are given by noving a cursor,
or poi nter, represented on the conputer screen or nmonitor. This
cursor is used to select graphic synbol s, such as icons or fields,
shown on the screen - and eventually to drag these graphic synbols from

one 10 scrgelowsi sbtatnangt the. aboveSmenitimned ed advantagesarsinecdeys were
used to control t he cursor novenents on a screen. This system however

i's rather upgonf@r tpddt e nikbsday ang thokef ote learwi mecessEryces have
been devel oped and adopt ed that 15 all ow greater speed and efficiency.

The most w dshyukgennagad spheadedeel evelespiytigive tievialoveis  he

so-called ™ devi ce essentially conprises a small housing
made of plaﬁ hﬁan s naterlal, that can be made slide on a plane surface.

20 Inside the ou3|ﬁg a ball is contained that rests on t he pl ane where
t he nous dnf haf LS (o] Mpr rVA gasocﬁgggrlt épll's due to
nouse d|§p| ghg% § Qﬂdg a‘%ﬁé %#‘gﬁie bSLI'hes?e all Is associated wth

transducersp%ga%g%g t%é%%éggnéél rq&attﬁg t%%hﬁﬁ%er screen or

monitor. This cursor is used to select graphic
symbols, such as icohs or fields, shown on the screen
and eventually to drag these graphic symbols from one

10 screen point to another.
Originally, keyboard arrow keys were used to control
the cursor movements on a screen. This system howeve:
is rather uncbmfortable and slow, and therefore
pointing.devicgs have been developed and adopted that

15 allow greater speed and efficiency.
The most widely khown and spreaded of such pointing
deviées is the so-called "mouse". This device
essentially comprises a small housing made of plastic
material, that can be made slide on a plane surface.

20 Inside the housing a ball is contained that rests on
the plane where the mouse is located and that is free
of moving so that it rolls due to mouse'displacements
on the plane. These ball is associated with
transducers adapted to detect the rotation thereof.

25 In this way it is possible, by detecting the



25 In this way it is possible, by detecting the
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di spl aceniyy ogpisiégne bal | contained within the nouse, to BEIEPAHO4SLse

di spl acenent itself to control a correspondi ng novenent of the cursor on
t he personal conputer screen. Two or nore push-buttons are further 5
typically located on the nouse, and they are used by a user to send
commands to the personal conputer,  for ex | e. when. he nust sel ect or
drag a gr apisplagement of gg?sb&;}i (@Mtb%gggfr'gﬁ‘& Fhe, Jqusem
intuitively used and further allows to quickly and accurately 10
control th&ocuser the emerseordisplpeemenk| Jc‘%ﬁfblgert° conkEPde® For these

reasons it has been w dely spreaded. Simlar types of pointing
devi ces haverkrespondisuermovementy ofopdte THESHT eono ther MABAANRL sane
functions as 15 of the nouse. These devi ces have been generally

devel oped tompaterplsomebmi tTwa eorinabeepughebuttopsr saealfuxiher er for

whi ch use of a nouse is general ly unsuitable or unconfortable. One of
t he 5 Nogypigiadade dlaretSed Soknghe amude,ackibdl thegndriet used 2y a static
device  whose operation however is substantially simlar- to the

nouse oOnea ukser o send adthiandsi tof 8k, parahnali Toaipwter priment and is

example when he must select or drag a graphic symbol.

This device can be extremely easily and intuitively

used and further allows to quickly and accurately

10 control the cursor movement on the personal computer

screen. For these reasons it has been widely
spreaded.

Similar types of pointing devices have further been

developed suitable to perform thé same functions as

15 of the mouse. These devices have been generally

developed to be employed with a portable-type

personal computer for which use of .a mouse is

generally unsuitable. or uncomfortable. One of the

most spreaded ones is known as "trackball" and it is

20 a static device whose operation however is

substantially similar- to the mouse one. In a

trackball, in fact, a ball is always present and is

associated with transducers adapted to detect the

rotation thereof. This ball howe#er is directly

25 accessible by the user that rotates it by means of a



associated wth transducers adapted to detect the - rotation thereof. .
This ball however is directly 25 accessible by the user that rotates it

by means a{09s/18100 _ 3 WO 93chyiraflos141
PCT/ EP97/ 04141 hand fi nger .. It can therefore be noted that a

common feature of all previously-described prior art pointing devices
isS requiring a manual operation by the user. This 5 causes

i nconveni ences that limt the potentials to - use such devi ces. In
fact, thesegied nfimgegevi ces nake one of the user hands busy, thus
limting the chance thereof of carrying out other actions,

si mul t aneoust y cuhe Rt it dbrd ObkNhdtdd)t tRAt dQY| E6mmeN C Fe@Eurd id# NI,
keyi ng-in on the personal conputer keyboard, reading a book,

hol ding a taeifp?ga%i%m esclibed NpE288 AP’ pBAnting SFcd® carry out

one or nore o ese operations, st mul t aneously whén using a pointing

device, e ipedaquibs dhCLellidp SpaRatloAClhYl hd Cubgrablfhie perform

anot her one oW ng osse concentrati on.

Mor eoverg, sggy a,user be a disab r nnot use one or
bot h harslds, uséegsof 1§1conveei{1regbcfe$ok_§gtt y})jémg B%lrhntﬁﬁg&f}gg?gg, 'f"? ke a
nouse, - 20 can be a 8rob|en1or can even be inpossible.

use such devices.

In fact, these pointing devices make one of the user
hands busy, thus 1limiting the chance thereof of
earrYing out other actions, eimultaneously when using
10 the pointing device, such as: writing, keying-in on
ﬁhe personal computer keyﬁoard,z reading a book,
holding a telephone handset, etc. In case a person
needs to carry out ene or more of these operations,
simultaneously when using a ébinting device, he needs
15 therefore to stop.an activifj to be able to perform
another one with following loéses of time end
concentration. Moreover, sheuld a user be a disabled
person, that cannot use one or both hands, use of a
traditional type of pointing device, like a mouse,
20 can be a problem or can even be impossible.

" A second type of iriconveniences is the 1loss of
efficiency occurring with traditional pointing
devices. In fact, every time the cursor must be moved
in a predefined point of the screen, the user must

25 first focus his eyes onto such point and afterwards



A second type of inconveniences is the loss of efficiency
occurring wth traditional pointing devices. In fact, every tine

t he cur sorwon9sust®e noved in a predefined point of the s®GE&ERITIOMHSLUser
must 25 first focus his eyes onto such point and afterwards
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nove his hand in order to displace the nouse, and therefore the cursor
on the screen, to the desired posi tion. EUring such novenent, the user
i s abl e t omove dnbskhamg dimploxgdercntoi gianlare othRe mansRy bands checki ng,

observing the screen, the novenent inparted to the cursor on the
screen. Mthereiforeld thacemrsbr on thet ecxeesor ton the desdzedt herefore
occurs by neans of a control system that can be defined of the |oop-

type, perfpogdtion.t Buriey sadht hivewsast wethekoser i) akele- kand
coordi nation nechanisns. This way of operating allows a human eye

to control cheekcUthe displERemEdt Smpantednd tont ¢hel vRbisandbgl so to
obtain a hi gh positioning accuracy. This way of operating

howevers haheckity, 'dber’Ainy SR A AGeN | h@ﬁeiﬁ\oﬁléﬁénﬁoimggk@éldt he user to

get t he maxi mum possi bl e pointing speed. In fact, to able to

coor di nat e ¢l ERYEHENGH hd NEcEERAS i ment HICpYRKEHRRES: the user

must necessari
of the cursor on the screen therefore occurs by means

of a control sYstem, that can be defined of the loop-

type, performed by the user and that uses wellfkhown

10 eye-hand coordiﬁation mechanisms. This way of

operating allows a human eye to control the cursor

movement simply and intuitiveiy.and also to obtain a
high positioning accuracy.

This way of operéting however has also the

15 disadvantage that it does not allow the user to get

the maximum possible pointing speed. In fact, to be

‘able to coordinate cursor movements on the screen and

hand movements, the user must necessarily observe

beforehand the screen portion where he wishes to move

20 the cursor and then displace the mouse in order to

reach such.position. In case a user needs moving the

cursor to a screen position that is away from the one

where it is, time is also wasted due to the need by

the user to focus his eyes alternatively on the

25 position where the cursor is and on the position



bef orehand the screen portion where he w shes to nove 20 the cursor and

then di splace the nouse in order to reach such position. In case a
user needwovaisig t he cursor to a screen position that PCERES4LAY OM
t he one where it is, tine is also wasted due to the need by t he
user to focus his eyes alternatlvely on the 25 position where the cursor
is and on the position 5

where the cursor nust "go. Al ‘of these inevitably sl ow down t he

cursaor po | Ry t gB.PoAN i & denese ofndwbtawiyially
defi ned kls‘ﬁ é?és] I%glf curcsﬁ?gclnglssed in GB-A-2 291 497. This d%current

descri bes s fow own tﬁglg#*ggfegghgglwggh nlight froma |ight source, is

detected by a urall for elements and the detector

current ou uts are rt v ;@%gg, h r

subj ect ed trhe ﬂFV|§K§ §gegg§grt&o orl (i ti;ﬁ%&%ﬁiﬁ& e recelved
light detec n volta es and a
sanpl i ng pa?i%8+% ol That a&%&ws %%ﬁ?gﬁgxﬁggggg(§%%g?i£§nd hol d
circuit) hold a ge ag of i@ ch received |ight output, based on
the sarpl i &yl & abﬁHP'§’t§en’FFr8nB 2 RTPPLEMSst each voltage is stored in a
menory, 15 and the thus stored values are operated arlthnetlcally
and conpr eASeerding &moy thepRRASANYy LRAVEREAPPen H’l’cﬁ 8?’3 of the
relative orientation between the |ight source and t detector. The

|i ght sourteachedsby mepascRfe 3 ippintingndeyice WhO%%p?%E'aEeﬁndul ated in

constant frequency. In order to 20 elimnate from the detection
vol tage sapeapeintied owisén the claims following the present

description.

10 A further object of the - present invention is a
particulérly advantageous embodiment for a major
componenf of such pointing device.

Further advantages and features of the present
invention will apﬁear from the ‘following detailed

15 description, performed with the help of the
accompanying drawings, provided as a non-limiting
example, in which:

- figure 1 is a schematic representation of an
embodiment of the pointing device according to the

20 present invention associated with a personal
computer,

- figure 2 is a schematic'representation, similar to
figure 1, showing the use ‘0of a pointing device
according to the invention by a user,

25 - figure 3 is a schematic block representation of an
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conponents or other disturbances which may be caused by
enviironnent al el ectromagneti c radi ati on, the device includes

band- pass woOlos/«s180 25 FR-A-2 583 197 discl oses a si m | &RCHEPIHO4IA

devi ce

based

carried out in a peak-detector block followed by an anpl i tude
conpression treatnent performed in an operating bl ock.

However the problem of noise rejection is not even
this documembodiment oHrthe sdevicegaceaydingoionthe

5, 1 5

sensors appl i Biiguresndeqrad 8 areh twegsabematicumepréggntationsyse in

considered in
Dol .

17,

Oct. 1994, p. 281 to 290 disclose various arrangenents of

man- nachi ne i nterfaci ng systens.

10

15

20

25

of a component of the pointing device according to
the invention, suitable to show the operation
thereof, |

- figure 5A'éhows another embodiment of the diaphragm
to be used with-'the device according to the
invention; |

- figures 6 and 7 are two schematic representations,
similar to figure 4, showing the operation of the
cormponent in figure 5,

- figure 8 1is a schematic block representation
showing in mofe detail ah embodiment of the device
according to the invention,

-~ figures 9 to 11 are schematic representations

showing three possible alternative embodiments of a

component of the pointing device according to the

invention, and

- figure 12 is a schematic representation of an
alternative embodiment of the pointing device
according to the invention.

Purpose of the pointing device according to the
present invention is essentially allowing the
movemgnt and placement of a cursor on a computer or

personal computer screen, by a user, without the need

on a peak-val ue denodul ati on of the detection signals

no.



5b obj ect of the present invention is providing an a

i mproved devi ce of the above-nentioned [err]. According to the present
i nvent i on, wigYsfgfa ect i s achi eved by neans of a pointi n@CIvERIZ4MNOSE
features are defined in claim?7 follow ng the present descri pti on.

10

of using tﬁe hanéé. I;.ordér t& obtain such cursor
movement, instead, the displacement of a different
part of the user body is used, in the specific case
this part being the head.

5 For a better understanding, the configuration of the
pointing device according to the invention will now
be described, with reference to figure 1. As can be
noted, a traditional-type of personal computer EL is
shown in figure 1. The personal computer EL includes

10 a monitor MON, composed of a tyéical cathode-ray
tube, and a keyboard KB, as'input/output devices.

- This personal computer EL has further been associated
with a pointing device according to‘ the invention.
Two essential éomponents for this pointing device are

15 an optoelectronic'transmitter TX and a corresponding
optoelectropic receiver RX. These optoelectronic
transmitter TX and receiver RX are connected to an
electronic processing unit ECU that is in turn
connected to an input port of.the personal computer

20 EL, typically the input port where a traditional
pointing device, 1like for example a mouse, is
connected.

The operation of the pointing device according to the
invention will now be described. The transmitter TX

25 emits a beam of electromagnetic radiations, for



Further * advantages and features of the present I nvention w ||
appear fromthe followng detailed 15 description,

hel p of
exanpl e,

performed wth

waoes/18100acconpanyi ng draw ngs, provi ded as a non- |RGREP{§4141

i n which: - figure 1 is a schematic representation of an

enbodi nent of - the pointing device according to the 20 present

associated with a personal conput er, - figure 2 1is
ic representation, similar to fi'gure 1, showi ng the use of a
poi nting desample imcthedinfraeredebamdentadapted Lake recsivedfiigure 3

i nvention
a schemat

is a sche
WO 98/ 181

enbodi nent of the device according to the invention,

matic bl ock representation of an
Oy the receiver RX. This receiver R¥P(E ERSOEaridially

t he

6

- figures 4 and 5

are two schfmehhglecyatsnr At tRAE is,0fit denmubkeit tof ddteqwidtsng device

accordi ng
t her eof
be used
figuresg6
show ng t
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to the invention, suitable to show the operation

own Engde® witBhWEspe@t heo e@%i%\{]ﬂgié o Lgithenbrapm

W t the device according to i nventi on;

5

to

TLY AL WP CTEUEHddt T Yy CHa Abiraisnd thdrS gkl arThe Tigure 4,

he operation o
receiver RX is, obviously, realized in order to be

able to measure its own orientation, with respect to
the transmitter TX, into space, that is, it is an
angular coordinate measuring device.

The pointing device then uses information related to
receiver RX orientation to control cursor movements
on ﬁhe monitor MON of the personal computer EL. In a
presently preferred embodiment, information are used
related to angular coordinate variations, and not to
absolute angular coordinates, by which the receiver
RX is oriented with respect to the transmitter TX to
control cursor movements. This is done to make the
pointing device according to the invention completely
compatible with traditional pointing devices, such as
the mouses. In a conventional type of mouse, in fact,
information are employed that are related to mouse
displacements on a plane, and therefore related to
the .position variation and not to the absolute
position, to control cursor movements on the screen.

Alternatively, it is possible to also send absolute



conponent in figure 5, - figure 8 is a schematic block representation

showing in nore detail an enbodi nent of the device according to the

i nventi on,wobBnsiebi gures 9 to 11 are schematic representati @CI/EPI7/044DW NQ
three possible alternative enbodi nents of a conponent of the pointing

devi ce according to the I nvention, and - figure 12 is a schematic

réepresentation of an 20 alternative enbodi nent of the pointing

devi ce according to the inventi-on. Pur pose of the pointing device

accordi ng tghdhPar cobi@ifdites NMutstesd ofSvaediationsl lther®ddvimg the
novenent and pl acenent of a cursor on a conputer or 25 personal conputer

screen, by Gr4ser toMdmiPidté N8b8BAtte pointing devices, such as 7/
WO 98/ 18100 PCT/ EP97/ 04141 of

using t he h@%gé%iégsgr&??F&Quﬁgka&nd§531fﬂ” es and 'BMAIE{Eiond NSt ead,

t he displ ac n erent part of” the user body is used, in the
specific c this part being the head. 5 For a better
understandﬂﬁé?gfﬁ%séonfiguration of the poi nting device according to

can be' 3 Phereay 8% paine; Hhel PRI ShhA e domitd % M Y G
'ntigure 4y TSt PSRN Y RIS EedPS! HiFRice it to make the
receiver RX integral with the user head, and thereby
he can control the cursor movement on the screen by
simply nioving his head. This type of movement is
10 extremely natural and intuitive since it is already
natural per se to move, at least bartly, the head in
order to follow the ﬁirection-of the eyes. |
Figuré 2, simiiar to figure 1, do shows the way of |
using the pointing device according to.the'invention.
15 In figure 2 and following ones, parts and elements
already described with reference to figure 1 have
been designed again with the same alphanumeric
references.
As can be noted, in'figure 2 a user of the personal
20 computer EL wears a pair of glasses OC to which the
receiver TX is applied. It is therefore enough that
the user moves his own head, thereby changing
orientation of the receiver RX assembled on the
glasses OC, in order to move the cursor on the screen

25 MON. In doing this, the user can constantly keep his

10



10 a noni.tor MON, conposed of a typical cathode-ray tube, and a
keyboard KB, as input/output devices. . This personal conputer EL has
further bewo M489I at ed with a pointing device accor di %’E"T’f%“l

i nventi on. Two essential components for this pointing device are 15
an optoelectronic transmtter TX and a correspondi ng opt oel ectronic
recei ver RX. These optoel ectronic transmtter TX and receiver RX are
connected to an el ectronic processing “unit. ECU that is in turn
connected teyes iEnpusedoonte thiee CyEEaIH N1ty fh Rkear sbnereasepiba| |y the
I nput port where a traditional poi nting device, like for exanple a
nouse, is speednnemdecefficidliny opdiandayent wsermpohanssy BEMRE® according
to the invention will now be described. The transmitter TX 25 emts
a beam of coppetedyndfireded cand acamt benthereby employed\X®8cagr§0

PCT/ EP97/ 04141 exanple in the infra-red band, adapted to be received
by the recepuer oferTtasksacei ver RX i s substantially an angl e sensor,
that is, it is able to detect its own angle with respect to a source of

radi ati o§s, asS khbn] S tMaldi tidnACt pbonthfgt r@eeités elcolpriEe at receiver
RX is, obviously, realized in order to be able to neasure its own

;)[i;agt :;i on) eWisth 86Pady t Br puéﬂ%ﬁﬁ@@ﬁm tdrfd GénerdlQysPeReset hat is,
keys are two or three even if, de facto, in the
majority of cases oné is enough, suitable to give
commandé to personal computer EL, for example to

10 select or drag a graphic symbol. These commands
consist in keeping the push-button pressed, or
released, .so that information, or commands, sent to
personal computer EL is of the binary t&pe.

The pointing device according to the invention also

15 comprises a component adapted to perform this
function, that is to give a binary command, and that
has been generically represented as a push-button INT
in figure 1.

Since this component  INT | must not be used

20 continuously, it can be composed of a push-button or
key of the traditional type, as shown in figure 1.
'Alternatively, a key of keyboard KB of the personal '
computer EL can perform this function. In this way,
when a user wished to give a binary command, or

25 "clic" as is commonly known in the art, to the

11



angul ar coordi nate neasuring device. 10 The pointing device then uses
information related to receiver RX orientation to control cursor
novenent s wo9g718100 t he nonitor MON of the personal conputer RCI/ERY7/04141
presently preferred enbodi ment, information are used related to
angul ar coordinate variations, and not to 15 absol ute angul ar coordi nates,
by whi ch the receiver RX is oriented with respect to the transmtter TX
to - control cursor -novenents. This is done to nmake the poi nting

devi ce accBedsppado ¢omPRESEnELen R npRa: PRerate;sushk i key TG
traditional pointing devices, such as 20 the nouses. In a conventional
type of nodoeated pactthe workimg plang, awitknpl bgad.that are related to
nouse di spl acenents on a plane, and therefore related to t he

posi tion vHikhti obhésad rexramgehenthbsolhowever, poparon, dfb cdhier ol cursor
movenents on the screen. 25 Alternatively, it is possible to also send
absol ute advantages obtained with 9the poiWbingy/ 184eRice

PCT/ EP97/ 04141 angul ar coordi nates instead of variations thereof in
order t® esctardingsotot ecl®i invehtddn cave SU6BLES In [, Cksy
particularly used in ganmes and sinul ati ons prograns. 5 The way of

using the peiifiti N0 BeHAEY AHMAMAITING WEth a VML hdF iR, efore
clear. Suffice it to nake the _
the user is forced, even though occasionally, to use
a hand.
In some alte;pétive embodiments, the pointing deviée
10 according to the invention therefore provides using
sensor or control deviceé adapted to allow a user to
give a binary command to the pointing device without
the need of using his hands.
The control device INT can therefore be composed, for
15 example, of a voiée'sensor-preérfangéd to recognize a
certain word, or sound, pronounced by a_ﬁser.
Alternatively,.the control device INT can be composed
of a pressure senspf connected to a small closed tube
made of elastomeric plastic material that can be
"20 operated by the user by pressing his teeth. The
binary command is obtained from the pressure
unbalance generated inside the elastomeric tube
compressed by the teeth and detected by a pressure

sensor, for example of the extensometric type. The

25 elastomeric tube, that is the only part subjected to

12



recei ver

cursor novenent on the screen by

RX integral with the user head, and thereby he can control the
sinply noving his head. This type of

movenent VOBt renely natural and intuitive since it isPQI/ERIPI4

natural per se to nove, at l|least partly, the head in order to follow
the direction of the eyes. Figure 2, simlar to figure 1, do shows the
way of usi ng the pointing device according to the invention. 15 1In
figure 2 and follow ng ones, parts and el enents al ready described with
ref erence weali,gudé® 1 shawery Inwrceeti grewpenent wabg t F&hsahe

al phanuneric ref erences. As can.be noted, in figure 2 a user of the
personal 2eplemea ednEl fieenr segopsds  ofi thloads eisd@g o teglsh tlin

receiver TX is applied. It is therefore enough that t he user noves his

own head, tldedidhiprchaygi iwear,

t he

doi ng thi srepladeadle For dipdidrily Keasohss.
WD 98/ 18100 PCT/ EP97/ 04141

eyes fogused G ald® PUEELH1EI tB Hpp18Arah NEkLaASomBLricS RRAfEcNd
efficiency. Mreover, user hands renmain conpletely free and can be

thereby emghoy£ipbPreahl o tR&! uBkhd’s L&Y so that the binary

10

10

15

20

25

command can be given by contracting a muscle, for
example the jaw muscle, or by flexing an
articulation.

A further alternative is using é pusﬁ—button that can
be actuated by feet, fbr example of the type used in
some dictaphones.

In this way a user can therefore completely operate
the pointing device .according to the invention
without. ever using his oﬁn hands that remain
therefore completely free.

Figure 3 shows, for a better understanding, a block
diagram showing the majdr components for the pointing

device according to the invention. As can be noted,

the figure shows the transmitter TX and the receiver

RX that are adapted to generate signais controlling
the cursor positioning on the screen MON of the

personal computer EL, and the sensor INT through

~which a user gives binary commands to the pointing

device.
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5 As known, traditional pointing devices conprise at | east .one key -or
push-button, and generally these keys are two or three even if, de
facto, inwbeg/nseomajority of cases one is enough, suitabl ePCUVER)V&4141
commands to personal conputer EL, for exanple to 10 select or drag a
graphi c synbol. These commands consi st in keeping the push-button
pressed, or rel eased, so that information, or commands, sent to
persoenal conputer EL is of the binary type. - The pointing device

accor di ng BeothhehHe erinsin tter TR Sandnpheseeceiverp®gntamdiaphed t o
performthis function, that is to give a binary command, and that

has been ggagaisoral INT I 8PECTIMNREtRY adUuBhe bpirbeessihg unitn ECgure 1.
Since this conponent INT rnust not be wused 20 continuously, it can

be CQ”pose@fOftﬁeRPE’ihl%‘i HPa@bice, 8 irtieulasfi thosel tNpee as shown
in figure 1 ternati'vely, a key of keyboard KB of the personal

conput er Elcoﬁ%‘&n%?ftfé)rf%t hlr& f ugﬁtrl %&-e I thgbgtyay to a “B&AtPo¥ser W shed

to give a binary conman clic® as is comonly known in the
art, 98L1

PCT/ EP9$/ Otﬁ"}f uc, t;%l\é?sonal %]aorrpu? t&? Iéo?:%?\sjd%%r éltné'tsucﬁ key | NT,

| ocated on .t he wnrkln p h h a ngenent ,
however, JQWF tﬁlsadﬁ%ﬂ?ﬁ%ﬁsqﬂggﬁaﬁ%%dlkhnF%QbiPﬁe Eﬁ%ointhng

device transmitter TX and receiving, decoding and processing

signals generated by receiver RX and sensor INT.

Function of the control unit UC therefore is

10 substantially extraéting, from signals.generéted by

receiver RX and sensor INT, information indicating
commands given by the user. |

The control unit UC is further prearranged to

transmit such 'inforﬁation to the computer, ér

15 personal computéf, EL. This occurs through an

interface IF whose function is converting information

processed by the control unit UC into the format and

according to the protocol required by the computer

EL. Important funétion of such interface 1IF is

" 20 " therefore also making the pointing device according

to the invention ‘completely compatible with

traditional pointing devices.and, possibly, allowing

the use thereof with computers operating with

different protocols or standards by only modifying

25 one component of the pointing device.

14



5 according to the invention are lost. In fact, by using a binary

conmand INT with a traditional key, the user is forced, even though
occasi onaW@98/1830Qse a hand. In some alternative ECETFIOMRHAL  the
poi nting device 10 according to the invention therefore provides using
sensor or control devices adapted to allow a user to give a binary
command to the pointing device w thout the need of using his hands.

The control device INT can therefore be conposed, for, 15 exagple, of a
voi ce sensBerpraahielrkben rwpdexstarding, the . qneratigr ¢ ok, nd,
pronounced by a user. ... Al'ternatively, the control device INT can be
conposed recejven FesWwild ewsdve cdpseribed: withnreferensed toube

made of elastoneric plastic material that can be 20 operated by the user
by pressinfigisest dettio 7Thds prévieuslyosaddd ithebracedverr &% t he
pressure unbal ance generated inside the elastoneric tube . conpr essed
by the teeib asdbdgthetiiad ly aarmremsguiar coerddnateor measmrimgof the
extensonetric type. The 25 elastoneric tube, that is the only part

subj ected Hevice. The receiver RX in practiz¢e detects VWx88/oll00

PCT/ EP97/ 04141 wear, is a very |lowcost conponent and can be

replaced hiisf @¥ierAetitn Withodespeehndo (#PpSinti Into space,
that is specifically the transmitter TX.

The receiver RX is essentially composed of a

plurality of photoSeﬁsitive . elements and of one

10 screen or diaphragm, suitable to block radiations,

havipg at least one opening. According to a presently

preferred embodiment, the receiver RX comprises four

photosensitive elements Fl1, F2, F3, F4 arranged on a

prlane and whose shape ié substantially rectangular or

15 squared and evenly arranged, in order to form a

configuration with two axes of symmetry, for example

at vertexes of a rectangle or square as shown in

figure 4. A direction, 'perpendiculér to the planes of

screen LS and photosensitive elements Fl1, F2, F3, F4,

" 20 will be conventionally designed as receiver RX axis

hereinbelow.

In front of such photosensitive elements F1, F2, F3,

F4 a diaphragm LS ié placed, shaped as a plane

parallel to that of the photosensitive elements F1,

25 F2, F3, F4, at a certain distance from the

15



addition to wear, it is convenient that it is repl aceabl e for
hygienic reasons). 5 It is also possible to apply an extensonetric sensor .
on a portwaresiBiadhe user's skin so that the binary C orRGRIEPI TR

gi ven by contracting a nuscle, for exanple the jaw nmnuscle, or
by flexing an articulation. 10 A further alternative is using a
push-button that can be actuated by feet,. . for exanple of the type used
in - sone dictaphones. "I'n this way_a user can therefore conpletely
operate DPhatesengsikive elenertsctbemsaives,t havindeahi opening wit hout
ever using his own hands that remain therefore conpletely free.
Fi gure 3 siwbstantiallpetrmmangedkr stanthegconfiiquuation dendeam show ng

t he maj or conponents for the pointing devi ce according to the

i nvent i on.cofpased bef ndhed, phd¥bsémei £iver elementst e ,t rBRsniFB,er TX and

t he receiver RX that are adapted to generate signals controlling

t he cursoFfosandoni hgviangl he Boreerexdddipd, thaa  supstaatdkalagmputer EL,
and the sensor | NT through whi ch a user gives binary commands to the

poi nti By rifctaAifHiXEr or squared shape. For exampleldthe area WO 98/18100
PCT/ EP97/ 04141

designed with LA in figure 4 corresponds, as shape
and position, to the opening provided in the
diaphragm LS. Function of the diaphragm LS, equipped
with an opening, is causing the radiation emitted by

10 the transmitter TX 1..:0' differently impinge onto the
photosensitive elements Fl, F2, F3, F4 according to
the receiver RX 6rientation with respect to_ the
transmitter TX.
Take for example into account the case shown in

15 figure 5. In figure 5, to simplify, a situation has
been shown where the receiver RX is oriented at an
angle a with respect to the transmitter TX instead of
being directly aimed towards the transmitter TX. To
simplify, a single angle on a plane has been taken

20 into account instead of a pair of linearly
independent angles into space, and consequently
figure 5 only shows photosensitive elements f‘l and
F2. As cén be noted, since the receiver RX is
oriented at an angle o with respect to the

25 transmitter TX, beams emitted by the transmitter TX

16



Both the transnmitter TX and the receiver RX, and the sensor INT are
connected to theyfrocessing unit ECU of the pointing devi #%b
fé'yl: 104141

parti cul ar WQ 9848

% hree conmponents TX, RX, |INT are connec

control 5 unit UC that is part of the processing unit ECU. Functi on
of, this control unit UCis driving the transmtter TX and receiving,
decodi ng and processing signals generated by receiver RX and sensor
I NT. - Function of the control unit UC therefore is 10 substantially

extracti ng,areomat gregexpepdicutaylyy incident; ity regpechsdko
I nformation indicating commands gi ven by the user. The co
UC i s furthdiaphragmab§ea@ndo photagsensiftive satementsofdat ik2r ¥¥ the

| NT,
ntrol unit

conputer, or 15 personal conmputer, EL. This occurs through an
interface IF4whbaregunction is converting information processed by the
control unit UC into the format and according to the protocol required
by the conpgigte recBhivekRX tsided uacéi pelativedly ismaddf,acef |€hes 20
therefore al so nmaki ng the pointing device according to the i nvention
conpletg y or@@fPabebl g welh milllimedicdsonakelidiat it dedisesnead,

possi bly, allow ng the use thereof with conputers operating with

different phrotQeehSreteivardabdsaky ePaNsARELEY g& i% PO €OVRDY

poi nting devi ce. 1

10

15

20

25

long, typically 50 cm to 1 m, radiations emitted fr&h
transmitfer TX can 'bg considered, as a first
approximation, mutually parallel, as though they came
from a source of radiations infinitely located. Due
to such reason, in figqure 5, a beam of radiations
incident onto the receiver kx is represented by two
parallel, straight 1lines :obliquely oriente& with
respect to the planes of the receiver RX itself.
These two straight liﬁes are naturally slanted by an
angle o with respect to the normal to such planes,
that is the receiver Rx.axis.-

This causes the radiation emitted by the transmitter
TX to differently impinge onto the photosensitive
elements Fl, ¥2, F3, F4 of the receiver RX. In the
specific case shown in figure 5, for example, the
incident radiation sensibly differently impinges onto
the two.photosensitive elements F1 and F2 arranged as
mutually adjacent, and more specifically it impinges

onto the photosensitive element F1 much greatly than

17
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WD 98/ 18100 ' PCT/ EP97/ 04141 For a.
better understanding, the operation of the receiver RX wll now be
descri bedweo snst160 er ence to figures 4 to 7. As previ ousPECTERDT4IEhe
recei ver RX I's substantially an -angul ar coordi nate nmeasuring 5 device.
The receiver RX in practice detects its own axis orientation with
respect to a point into space, that is specifically the transmtter
X - The receiver RX is essentially -conposed of a plurality
of phot osesstd i thecphotosensitive @lemekt K2een or di aphragm suitable to
bl ock radiations, havi ng at | east one opening. According to a

presently If thy elitaphdtagmbolsnsppenig rieceicentr@ilyonprrange&our
photosensitive elenents F1, F2, F3, F4 arranged on a pl ane and whose

shape is sypehareispldat rest Qﬁ&mpﬁ{otﬁﬁseﬂéiﬁﬂv@r edepaiteverl,y FRjanged, in
order to forma configuration with two axes of symmetry, for exanple

at vertexep30of gq,r eﬂ{éln%alahéﬁ%&ﬁ&%& hgyN e trandmtEEr 4TXA
di rection, perpendlcu ar to the planes of screen LS and photosensitive

el ementss Floufd, Fudthy 2Qniddede GUReEn k983l | dndeskangdiaser ecei ver RX

axi s herelnbel such photosehsitive elenents Fl1, F2,
e or {1epHbAERLIE S o zﬁs'r#tz% BUeREgsR e & Meregupral el (o
di stance orfenteg towards the transmitter TX, tha% is with a
null angle o. In the case, shown in figure 5, where
.the axis of the receiver RX is oriented at a non-null
10 angle o, portions striken by incident radiations from |
photosensitive elements El and F2 will respectively
be increased and decreased by an amount or distance
. X. This amount X can be easily detected since the
photosensitive elements F1 and F2 generéte signals
15 indicating the amount of incident radiation impinging
thereon. The distance X can therefore be immediately
detected starting from signals generated by
photosensitive elements F1, F2. Since the distance X
is, as a first approximation, equal to Dsina, being D
20 the distance between the photosensitive elements'Fl,
F2 planes and the diaphragm LS plane, angle a too can
be detected.
The above-described situation is obviously related to
detection of a simple angle «. It is however clear

25 that by using four photosensitive elements Fl1, F2,

18



WO 98/ 18100 PCT/ EP97/ 04141

phot osensitive el enents thensel ves, having an opening substantially
arranged AvO®8/818&nfi gurati on center conposed of the ph&CF&ERIIN4}e

el ements F1, F2, F3, F4 and having, for exanple, a substantially
5. rectangul ar or squared shape. For exanple the area designed with LA
in figure 4 corresponds, as shape and position, to the opening
provided in the di aphragm LS. 'Function of the diaphragmLS, equi pped
with an ofE3)j n@4 iit chssipoupsibde ato adetecsri thedopjentatione efansnitter
TX to differently inpinge onto the phot osensitive elenents Fl, F2, F3,
F4 accordipgcédver R¥heint6eispacd?X thaentid i db vig hpoesibde t bot he
transmtter TX Take for exanple into account the case shown in 15

figure 5 décééguna Drientdtidn f ¥y medistirdnigontiasangleleen ahdwn where
the receiver RX is oriented at an angle [err] with respect to the
transmtteg TX instead of being directly ainmed towards the transmtter
TX. .To sinmplify, a single angle on a plane has been taken 20 into

accounts i'gﬁéeé‘ﬂovgf §teﬁabran ah so! ARANY be rddlbARNASPIuseAgl €S into
space, an consequent | figure 5 onl'y shows photosensitive elenents

LT e RpERaEE ARt THPES ORI R e s o
transn1tter %:four photosensitive elements Fl, F2, F3, F4) and
a short-focal lens (not shown) that replaces the eye
iris. A focal that is short means ﬁhat it is much
10 shortér than the distance between sensor and
transmitter, so that the radiations incident on the
lens can be considered as parallel. By using a lens
projecting the radiation on the plane of the
photosensitive elements (for example F1 and F2 in
15 figure 5), their relative lighting is univocally
linked to the angle o formed by the incident
radiations with the optical system axis.
An extremely low-cost practical embodiment of the
above structure- is obtained with a spheric lens (not
.20 shown) directly resting on the center of the four
photosensitive elements Fl1, F2, F3, F4: the need of a
spacer between lents and photodetector is therefore
removed.
Figure 6 and 7 show two cases where it is clear how

25 the incident radiation onto photosensitive elements
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16 WD 98/ 18100 _ PCT/ EP97/ 04141
are not perpendicularly incident wwth respect to di aphragm LS and
phot osensiwovsnstbenents F1, F2, F3, F4 pl anes. Si ncBCTER87/04341 RX
sizes are relatively small, of the 5 order of a few mllineters,
while the distance bet ween receiver RX and transmtter TX is
relatively |l ong, typically 50 cmto 1 m radi ations emtted from

transmtter TX can_ be considered, as aggrog'hmat i on,
nutual |y pHial | B8, af3¢hof4h ?-ﬁeydégﬁﬁreEEIi’r oﬁiglgﬁﬂr cgn Bati ons
infinitely located. Due to such reason, in figure 5 _a beam of

radi at i ons variouisnciphotossneltiee r cebenentRx Fd/r eﬁ'r?eserﬁ'%d b¥4t wo
paral lel, straight lines obliquely oriented with respect to the pl anes
of the recaiccerdg t el f thelSomhestationstofhi gwceaivess BXe Wathral |y
sl anted by an angle [err] with respect to the normal to such pl anes,
that is theespegitveto RErmrismitter THis Rignees 6heandad?atironfaettted by the
transmtter TX to differently inpinge onto the photosensitive 20
el enents Fhhok?, alr3.adeh OLA! hetrioen vy Réhe |l dnidielent ragdiatfion case shown
in figure 5, for exanple, the incident radiation sensibly differently
i npi nges ogidtted e t¥RepPheiafismstteye aikemdni s ddseindof? @wbanged as
different orientations '6f the receiver RX axis.
In figure 4 the area LA is represented instead in the
case where the receiver RX axis is directly oriented
10 towards the transmitter TX. As can be noted in this
latter case the portions of the photosensitive
elements Fl,- F2, F3, F4 striken by the incident
radiation are perfectly equal one to the 'other,
obviously assuming that the diaphragm LS opening is
15 central and symmetric with respect to the
photosensitive elements Fl1, F2, F3, F4.
As soon as the axis orientation for receiver RX moves
from such direction, even of a small amount, exactly
oriented towards the transmitter TX, the division of
" 20 the incident radiation on the photosensitive elements
Fl, F2, F3, F4 changes -and is unbalanced. In this way
it is possible to detect angles o and B along two
mutually orthogonal directions, that will be designed

as X and Y hereinbelow, showing the axis orientation

25 for receiver RX with respect to transmitter TX,

20



nmut ual |y adj acent, and nore specifically it inpinges 25 onto the
phot osensitive elenment F1 nuch greatly than

17 WO 9438890 13100 PCLEREHOMAb 4141
onto the photosensitive el enent F2. | f the diaphragm LS opening is
centrally arranged Wi th respect to the photosensitive elenents Fl, F2,

F3, F4, the radiation emtted by the transmtter TX 5 would equally

i npi nge antaq. .the hot osensi L i . | e t S, J ' t he
receiver artifng e%’[p? s,lgna%%i%ﬁ?%ﬁaF%\%gr g\%{ ﬁ'éi erx{agr}g:rglﬁfér , that is
with a u]l .angle g, t he case, shown.in figure whey.e t he
axi s of tﬁ'é‘c:}ed?éﬁ/er ﬁiaf’@%:gppent KPLe a2 R |o§30 a%&l e a#hﬁortions

striken by incident radiations from photosensitive elenents Fl and F2
will resp@hatpgepsitive ehepentadFindFdecFdasdd by an anount or distance
X. This amount X can be easily detected since the phot osensi tive

el enent s RAnother? preterredsi gnaedimenti n@ifcatthey REHEFMRAt BX i nci dent
radi ati on i npi ngi ng t hereon. The distance X can therefore be

i mredi &t elprovidesicacqlatrakity t 0fg phatassgnsitijvel elemgats aFkd by

phot osensitive elenents F1, F2. Since the distance X s, as a first
appr oxi matBpn, Fagudd t qubkensinddiay Do Athase neptdobedbecabeve, t he

phot osensitive el enents Fl, F2 planes and the di aphragm LS pl ane, angle

a too cantogether with a screen or diaphragm LS' (shown in
Figure .SA) . -Thle diaphragm LS? has again a
substantially rectanguiar or squared shape, but is

10 completely made of transparent material apart from at
least one central part C thereof, where it is made of
a material that prevents the passage of radiations
therethrough, thereby screening the incident
radiation from the photosensitive elements F1, F2,

1S F3, F4. This at least one central part C has a
substantially rectangular- or squared shape,
corresponding to the shape of the diaphragm LS' and
included therein. The operation of this embodiment of
the receiver RX is complementary to the one of the

" 20 previous embodiment and mentioned above: its working
principle is substantially identj:cal to the above-
stated one, as is evident for.a skilled person in the
art. |
From what has been stated before, it follows that

25 requirements for the transmitter TX are relatively
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be detected. The above-described situation is obviously related to
detection of a sinple angle a. It is however clear 25 that by using four
phot osensiwpvgngloenents Fl, F2, WO 98/ 18100 PCT/EP97/04141

PCT/ EP97/ 04141 F3, F4 it is possible to detect the orientation of
receiver RX into space, that is'it is possible to detect an orientation
by measuring two angles a and [err]. 5 The above system can al so
easil-y be realized by using - a detector structure (for exanple of the
above type few. WEssehmialiyot thensransnisterent® mustrberplaced and a
short-focal |ens (not shown) that replaces the eye iris. A focal that
is short negestt ltat tHei Bckeeh MON ofiother pertsonak heomputenndd: bet ween
sensor and ~transmitter, so that the radiations incident on the

| ens can beaﬁ@nﬁhgerﬁé Fadidi@/tirl .uddr uso nthat!| the recepveire®i,ng the
radiation on the plane of the photosensitive elenents (for exanple

FI and F2 igy, ﬁgf |,g+1ﬁ§a§) uddgei rlg cehavaye | ighbi ngni sarea voedmdrey
linked to ngl e formed by the incident radi ations with

the optigal rééiELEifbﬁé' Semitted/\bPX! (REe! trdmdhosérpract ical aodinent of
t he above structure- is obtained with a spheric lens (not 20 shown)
directly regiingde24.  Horesves, the! B2ah8Witter TX must be placed
in a static position and be a substantially
punctiform source of radiations in order to guarantee
the necessary accuracy to the pointing device.
10 It should be noted how the fact that the operation of
.the receiver RX 6an. be made independent from the
distance between transmitter TX and receiver RX and
only depends on the angle with which receiver RX is
oriented with respect to transmitter TX. This is
15 possible due to the . fact that this angle
| substantially depends on the ratio between the
intensities of radiations incident onto the various
photosensitive elements Fl, F2, f3, F4 and not on the
absolute intensities. This clearly is an advantage
20 since a user can modify at will the distance at which
he is from the screen MON and check the cursor
position only by orienting his own head.
The transmitter TX is applied to the screen MON and
the receiver RX made integral with the user's head

25 can be replaced by a transmitter TX made integral
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phot osensitive elenents F1, F2, F3, F4: the need of a spacer between

| ents and photodetector is therefore r enoved. Figure 6 and 7 show
two cases WASBMSIY s clear how 25 the incident radiation Ji{IEPI7/04141

phot osensitive el enents : ' 19 WO

98/ 18100 PCT/ EP97/ 04141 F1, F2,

F3, F4 is differently divided onto the various photosensitive elenents
F1, F2, F3,. F4 accor di to . the orientation_of receihver RX with

r espect to“t"r"%‘ns?ﬁ‘?té’rse&.s Fﬁgﬂfle %‘a}ndi’igﬁ%sf et re%rgﬁ 185 0% 8a LA
striken by the incident radiation emtted by the tra im'tter TX in case
of two forr f eXAMPL8, iRnFUPRORAIR PKe 3 cCBLVEr §¥E a¥ellectory, tigure 4
the area LA is represented instead in the case where the receiver RX
axis is di Pdaded qiexdhtte the seveersMPNe Thanspnpestier beEwesR pe not ed
in this | atter case the portions of the photosensitive el enent s

F1, F2, E&ocaasistgiknhtbEGheandciugen's headdican okherebypdef ectly
equal one to the other, obvi ously assunmi ng that the diaphragmLS
openi ngsi s rettovesbntral and symmetric wth . respect to t he

phot osensitive el enents F1, F2, F3, F4. As soon as the axis orientation

for rfacei V@lorRXantvetter nderstshdihggcta opresantlyf prefeldreshount,
exactly embodiment of the device according to the invention
will now be described in defail, with reference to
figure 8. Figure 8 obvi-ously shows the transmitter TX
10 and the receiver RX that are realized as p.reviously
described. The receiver RX is connected t_.o a circuit
LOG, essentially comprising a logic network, whose
function is extracting information about angular
coordinates and total  intensity of incident
15 radiation. The circuit LOG then outputs two signals,
desigried as X and Y, represeﬁting angular coordinates
and that will be further processed.
Such signals X and Y are sent to a dynamic compressor
CD whose function is standardizing the amplitude of
20 signals X and Y as function of the total intensity in
order to make the receiver RX operation independent
from the distance from the transmitter TX.
The signals X and Y, output from the dynamic
compressor CD, are then sent to a synchronous

25 demodulator followed by an amplifier, jdintly_
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oriented towards the transmtter TX the division of 20 the incident

radi ati on on the photosensitive el enents F1, F2, F3, F4 changes and is
unbal ance&wo b8ng1d0 s way it is possible to detect angl esPCEEPP7/041dl [ err ]
al ong two mut ual Iy orthogonal directions, that will be designed as
X and Y herei nbel ow, showi ng the axis orientation 25 for receiver RX with
respect to transmtter TX, 20 WO
98/ 18100 - : ' - PCT/ EP97/ 04141 starting
from si gnaldesingiezhtasgal.be [tt mositt iroffadie be pointddnbut magitati on onto
each one of t he phot osensitive el enents F1, F2, F3, F4.

Anot her pr efy r efeabodrneEmX of rédeivesei vah Radditpicryi des ayMeirality of
phot osensitive el enents F1, F2, F3, F4 quite simlar to those nentioned
above, AU I Widnl e & 2P thdli it der (W d Nhigh Figure
5A) . The diaphragm LS has = agai n a substantially rectangul ar or
squared sh nti:UtofSad&@tﬁefm'le-tﬂé’c%éﬁeﬁié@&éi&ﬁioﬁét HHal apart

from at east one central part C thereof, where it is nade of a

materiab Rl B Q5T | 06uP8E 98801 sb8 hAkl OREer terbigigiit ough, | L her eby
screeni ng t he I nci den radiatiron fromthe photosensitive el enments
F1, F2, 1 4. Thi I t t

BfEadd TWS @ G OpRaeeI Al PILLSTIE Bx 1o

substanti a rec square

substantially oriented towards the screen MON of the
personal computer EL, that is a strong source of
electromagnetic radiations. Due to such reason it is
10 necessary td exclude as much as possible these
noises.
Fof this purpose, the transmitter TX is driven by
means of a periodic signal, typically with a fixed
frequency, generated by an oscillator circuit OsScC.
15 Such periodic signal, used to drive the transmitter
TX, is also sent to the synchronous demodulator ALI.
In this. way the synchronous demodulator ALI only
demodulates signals having the same frequency and
phase as of signals emitted by the transmitter TX.
200 With this arrangement, it is possible to exclude in
practice all the above-mentioned noises.
At the synchronous demodulator ALI output, therefore,
two signals X and Y are available that represent the
real angular coordinates of the receiver RX. These

25 signals X and Y are sent to an analogue/digital A/D
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corresponding to the shape of the diaphragm LS and I ncl uded therein.

The: operatlon of this enbodi nent of the receiver RX is_conpl enentary
to the ondV@P8/I8180 >0 previ ous embodi ment and nenti oned abo¥ HBP@“NUFking
principle is substantially identical to the above- stated one, as is

evident for a skilled person in the art. From what has been stated

before, it follows that 25 requirenents for the transmtter TX are
relatively 181

9

PCT/ EP97/ Ogggyerter that ecuERrts It?%e’-‘ﬁ%n§mdtjt%t\g%< Eﬂg@a e pl aced
next to the screen MON of the personal conputer and nust be facing
the user sBhehanadipgue/diigidialRd/D cenver eﬁopﬁﬁpﬁkxisl§naﬁﬂﬁys into an
area where 5 radiations emtted by the transmtter TX can be
detected. wbneec¢ted t¥e tthensabovermentionedbeintextace IF nthattatic
position and be a substantially punctiform source of radiations in
order to goanwerte thesehsignadssand sendsdhem thetheipersgndadvice. 10
It should be noted how the fact that the operation of the receiver RX
can be sradeompdependent fromthe di stance between transmtter TX and
recei ver RX and only depends on the angle with which receiver RXis
oriented wrhe beppe§t contirodnVYEwilc’y INT tUY Sid Sconnected to the

interface IF through a circuit TH. Function of such

circuit TH is converting the signal generated by the

binary control device INT into a digital signal.

10 If the binary control device INT is, for example, a
pressure sensor, the circuit TH can be composed of a
threshold comparator circuit.

If the binary control device INT is, for example, a
pedal push-button, the circuit TH can be composed of

15 a bounce-preventing circuit-or can be superfluous and
therefore absent.

In this way the interface IF thus receives all

signals, in a digitai format, indicating commands

given by a user and transmits them to the computer EL
" 20 into the correct format.

It is clear that - architecture and specific

embodiments described can be modified according to

the design choices performed when realizing the

pointing device according to the invention.

25 For example, it is clear that in order to detect the

25



15 possible due to the fact t hat this angl e substantial Iy
depends on the ratio between the I ntensities of radiations incident
ont o the way9Ispss00 phot osensitive elenents F1, F2, F3, FRPGHEIPHHNYN the
absolute intensities. This clearly is an advantage 20 since a user can
nodify at will the distance at which he is fromthe screen MON and
check the cursor position only by orienting his own head. The :
transmtter TX is applied to the streen MON-and t he recei ver RX nmade

i ntegral wianguler eorditates Psteaspaceragratdingyty Wpiﬁg‘rﬁé‘teer TX made
I nt egr al : _ 22 WO 98/ 18100

PCT/ EP97/ O4%leiver RN t hishe askentedead three | i phosogensitdive | ect or,
for exanple a cube edge or a cat's eye reflector, pl aced next to the
screen MON.elkieraeinentd OendtigheenIn theoocmslodiments Ebowmmd @ser's head
can thereby be 5 renoved. - For a better understanding, a presently

preferred receffdPdi ARNt hak t MedeVideserivedi ngompriibdéngny dicuron
will now be described in detail, with reference to figure 8. Figure 8

obvi ouslsy Si¥EoddiesitfheNehbnts FO, apd, t I§3,r eeei yalyRbddmisear e
realized as previously described. The receiver RX is connected to a
circuit ¢ Q5 neFREY Ayt FATE | £hBY A dAFh et ¥REKuiROSMtO
the unit ECU that will process signals generated by
the receiver RX.
Alsé as regards the binary command device INT,
10 numerous variations are possible, in addition to the
described ones, accofding. to application and user
preferences.
'Another aspect that can be subjected to numerous
variations is the shape and location of the receiver
15 RX. In a currently preferred'embodiment that is the
object of the present invention, the receiver RX is
made integral with an eyeglasses mount OC, that can
be seen for example in figure-z, worn by a user. If a
user does not need eyeglasses, he can anyway wear an
20 leyeglasses mount OC that is not equipped with glasses
or is equipped with glasses without corrections.
The receiver RX can be directiy integrated within the
eyeglasses mount OC, as shown in figure 9, or can be
associated, even temporarily, with a traditional

25 eyeglasses mount 0OC, for example by applying it to an
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function is extracting information about angul ar coordi nates and

t otal intensity of I ncident 15 radiation. The circuit_LOG then

out put's t WO 88/18160 s, designed as X and Y, representing HfgtiEEi7/e4141
coordi nat es and that will be further processed. Such signals X and
Y.are sent to a dynam c conpressor CD whose function is standardi zi ng

the anplitude of 20 signals X and Y as function of the total Intensity in

order to make the receiver oper ation p e m di st ance
fromthe traoH%rrP%t ln°‘mtThcg‘§'3| aﬁal%ﬂ&g'g g'%Y E]O% put dr)om&pge dynani c

conpr essor CD, are then nchy onous Zéf dggodggator

S
foll owed IBmbogiment s erparta{%\,liﬁﬂ,y advantageous 23
WD 98/ 18100 PCT/ EP97/ 04141
desi gned adesired:tausrapgsfesncthee regedved Kt f¥em one meRRL Qe ver RX
receives, in addition to the radiation emtted by the transmtter TX
a high tanangethef. additi onal el ectromagnetic radiations that 5 are a
strong source of noises and interferences. Suffice it to see that
the redeivet iRXfurther posmsidilanttalreadirentde txaesiwer hBXssoeen MON. of
t he personal conputer EL, that is a strong source of

el ect romagnehat rﬁﬂiathnnshaﬂee pardiculeaedson reduced 10sheessshyy to
excl ude as much as possible these
arranging the photosensitive elements along a single
line and realizing as many openings into the screen
~placed in front of the photosensitive elements. The
10 photosensitive elements must obviously be staggered
with respect to the openings, or vice versa, so that
the variations of incident radiations onto the
different photosensitive elements allow detecting the
receiver RX orientation exactly according to the
15 previously-described principle.
By using such arrangement, it is possible to reali:ze
an elongated receiver RX having an extremely reduced
size. In this way it is fossible for example to
integrate, or apply, the receiver RX into an
20 eyeglasses mount OC without in practice making its
aesthetics worse or heavy.
It is therefore possible to place the receiver RX in
a central eyeglasses mount OC position, that is in
the part included between the glasses-supporting

25 frames over the nose-rest, as shown in figure 9. The
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noi ses. For this purpose, the transmtter TX is driven by means of
a periodic signal, typically with a fixed frequency, generated by an
osci |l | at orwoi9sng1i00 OSC. 15 Such periodic signal, used to JdPCYEPHTI141
transmtter TX, is also sent to the synchronous denodul ator ALI.

In this way the synchronous denodul ator ALl only denodul at es signal s
havi ng the sanme frequency and phase as of signals emtted by the
transmtter TX. 20 Wth this arrangenent, it is possible to exclude in
practi ce altecekvenoR¥- gent edsedbeomade integwal HelthnaRr 8FBU®Liendul at or
ALl output, therefore, two signals X and Y are avail able that represent
t he r edthengyeglassesdmounts O, text ceeiarrhigeTeovaecking gnal s X
and Y are sent to an anal ogue/digital A/D ' 24
WO 98/ 1810khe arm itself to the rest of the &@gEgERSFesdimdunt

converter that converts theminto a digital format. The

anal ogue/ di@t} ahs Ashowanier ifdiguard 0. it i hist fapther possdbled tico t he
above-nentioned interface |IF that converts these signals and sends them

to the persggwlize 5 th¥Peteiver RAhEDI Bar YeIORGaBeddesHayse | lh to0 is
connected to the interface IF through a circuit TH. Function of such
circuit THsa&PNUY tbpp1neiel Al afengppérd dboddifiece element
connecting the glass-supporting frames of the.
eyeglasses mount OC, as shown in figure 11.
In all previously—describéd cases with reference to
10 figures 8, 9, 10 and 11,“ it is possible both _to
permanéntly integrate- .the réceiver RX into the
eyéglasses mount OC, and .to removab;y -apply the
receiver RX to a pi‘e—existing eyeglasses moﬁnt oC.
"Alternative embodiments are further possible wherein
15 the receiver RX is applied to 6bjects that are
different from an e'yeglasses mount oC. The
transmitter TX can be for example. applied to an
helmet worn by a user. In this way the pointing
device according to the invention can for example be
20 integrated into an helmet used in simulation systems
adapted to represent a virtual reality.
The transmitter TX can further be applied to an audio
headphone or to a microphone worn by a user. This
embodiment is particularly advantageous if the user

25 must carry out an activity requiring to use a
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bi nary control device INT into a digital signal. 10 If the binary control

device INT is, for exanple, a pressure sensor, the circuit TH can be
conposed oWOH8/18100 t hr eshol d conparator circuit. 1t h"OHEEF P4t 1 of
device INT is, for exanple, a pedal push-button, the circuit TH can be
conposed of 15 a bounce-preventing circuit or can be superfluous and
therefore absent. In this way the interface |IF thus receives all
signals, in a digital format, indicating commands gi ven by a user and
transmts ORAARRPASe conputer EL 20 into the correct format. It is
cl ear that architecture and gggci f'ic enmbodi rrer]%é q: scri bed can
be nodi fi edtacdsr dfNgther cleage thalygnin.Fdel R MRkRd en
realizing the poi.nting device according to the,invention. 25 For
exanpl e, i Paintingr denice rreserding fet d&he (hpvention operate,

25 WD 98/ 18100 PCT/ EP97/ 04141
angul ar codridi imtmeceasarypibatadde degpivenhR¥hbeheonnectegeiber RX is
oriented, three photosensitive el enents are enough. In the

enbodi mént Sshopmocessingr andity cECRX Khd shezonnhctiomelagso@dmwayshg four 5
phot osensitive elenents F1, F2, F3, F4 only because this highly

sinplifies Bden elstdwioni cixei rthe t so-+flaxr described figures, as
composed of a wire W. It is clear that there are
situations where a connection wire W can be
undesirable between the user head and the personal
10 computer EL. IA such case it is possible, for
example, that the communication between receiver RX
and processing unit ECU occurs without wires, for
example by means of a digital radio or infra-red
connection. |
15 It is in fact possible, nowadays, to realize radio
apparata whose sizes are extremely reduced. This'
however implies the need of increasing sizes and
weight of the receiver RX, in addition to providing
it with its own Supply through a battery. In this way
20 it is however possible, if fhis is necessary, to
remove the connection wire W.
The pointing device according to the invention can
further be used, in an alternative embodiment that
will now be described with reference to figure 12, in

25 such a way as to replace the keyboard KB or a
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the unit ECU that wll process signals generated by the receiver RX-:
Al 'so as regards the binary conmand device |INT, 10 nunerous variations are
possi bl e, wigegadihet i on to the descri bed ones, accordi ng PCI/ERWO4e4t i on
and user pr ef er ences. Anot her aspect that can be subjected to
nuner ous variations is the shape and | ocation of the receiver 15 RX
I'n a currently preferred enbodi nent that is the obj ect of the present
i nvention, the receiver RXis made integral_wth an eyegl asses nount
OC, that ceemputele OXcPETSORad AAMPULLY: il 2DloWARG 19 sgazev. If a
user does not need eyegl asses, he can anyway wear an 20 eyegl asses nount
OC that i ssuch egupmet Bl lalgcsfar disahked peeplepter V\X'%;ﬁmgﬁﬁsses

wi t hout corrections. The receiver RX can be directly integrated within
t he eytgl anpessible OCuss theowandsfi gure 9, or can be

associ ated, even tenporarily, with a traditional 25 eyeglasses nmount CC,

for exanpl etbyi sApph YiFAGti tsiinplan to realize a displaying devic26
WO 98/ 18100 PCT/ EP97/ 04141 ar m of

such nmgint kRS, aASyisbeEn ighapedur £s 10 sub¥tantizaMpdi ghat | oparkicularly
advantageous if it is desired to transfer the receiver RX fromone nount
oC t0 agetPSaying screen, representing the key arrangement
of a normal keyboard for personal computers EL. Such
screen KBS can be realized in many ways, for example
through a liquid-éfystal séreen, or simply through a
10 mask back-lit by means of lamps or light emitting
diodes. The displaying screen KBS can be placed next
to a normal screen or monitor MON of the personal
computer EL. Such keyboard displaying screen KBS is
connected to the processing unit ECU which is
15 configured in order to cont.rol it. Moreover, the
processing unit ECU is also cohnected to an input
port of the personal 'computer EL to whic_:h a
traditional keyboard KB is normally connected.
More specifically, the processing unit ECU is
" 20 configured so that when the receiver RX is oriented,
not towards the monitor MON, but towards the keyboard
displaying screen KBS, it not only makes the cursor
disappear from the monitor MON screen (since it is
out of field) but it also lits or points out a

25 symbol, or area, of the keyboard displaying screeen
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5 1t is-further possible to realize the receiver RX so that it can have
particularly reduced sizes by arrangi ng the photosensitive el enents
along a siw@bs#18100 |ine and realizing as many openings int oPEREPSY4ILL
placed in front of the photosensitive elenments. The 10 photosensitive

el ements nust obviously be staggered Wi th respect to the openings, or
vice versa, so that the variations of incident radiations onto the

di f ferent photosensitive elenents allow detetting the recejver RX

ori ent at i oKBSraccpyresponding tot fhe 1B°§PEvi5?}g?§f|§%le§'&j1c5bd%bﬁ nci pl e.

By using such arrangenent, it is possible to realjze an el opgat ed

recei ver Reecmiiver RX eksr onbepteddandd repregenting, a nk@Ynaplceh | s

possi ble for exanple to integrate, or apply, the receiver RX into
an 20 eye®eagsardrodbspayihghscreen HBSt can mdidondoe t equiprPRsst heti cs
wor se or heavy. It is therefore possible to place the receiver RX in

a central gMaH 3t oW Wtan¥polset ion, at hatrosefhectort hdnpihidsi ncl uded
bet ween the gl asses-supporting 25 franes over the nose-rest, as shown in

figure §. the user can, by simply oX¥ienting hi® 9%/ebsli00
PCT/ EP97/ 04141 receiver RX can also be made integral with an arm of
the eyegl agifedPURny CofNethe! Okéfs i risrestititelrig "ehe keyboard
displaying screen KBS connected to the processing
unit ECU.
The' selection is particularly easy since the
10 processing unit .ECU continuously lights, or points
out, the text which the user Iis pointing to at any
time. In this way the user can quickly correct his
head orientation in order to select the desired key
Speedily and efficiently. ' |
15 When the user has selected the desired key, suffice
it that he gives a command, or clic, through the
binary control device INT. When this occurs the
processing unit ECU transmits to the personal
computer EL a code corresponding to the key selected
20 to the input port of the personal computer EL. In
this way the pointing device according to the
invention can completely replace the keyboard KB of
the personal computer EL.
Through such embodiment it is therefore possible to

25 perform keying without ever needing to use the hands.
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the armitself to the rest of the eyegl asses nount OC, as shown in
figure 10. It is further possible to 5 realize the receiver RX in an

el ongat ed wdhogs1000 order to apply it to an upper crosspPCTEPOT/GAEN
connecting the glass-supporting franmes of the eyegl asses nount OC,
as shown in figure 11 In all previ ously described cases with reference

to 10 flgur 8, 10 and | S si bl e both t.o. er mnent |y
i ntegrate ﬁi %#Eeé i&'@gl é%sepsa%wup&, and to
removabl y ap recel ver RX to pr.e- eX| stin | asses nount
oC. Al terﬁﬁ%@?ée%é}éﬁnem’sd&vsm RSO Sys \M’g@é

T 1%t he
receiver RXis applied to objects that are - dlfferent from an
eyegl asses npepsonaldCcompter EL.transnitter TX can be for exanple applied
to an hel met worn by a user.  In this way the pointing devi ce
accordi ng to Thethiserase toon fthe pPoimtindcewite ntagratdihgnt® an hel net
used in sinulation systens adapted to represent a virtual reality.
The tragismtt ghal f3 dnfish Wgne or to a
m cr opﬂ%ne wor n béng%;h;:é.'réﬁ _Ib%r gaqwgirrbodlﬁrr%r%t@l ?%algtal csutl: arly advant ageous

I f the user I an activity requiring to use a
28 %gg%%% B R, PCT/ EP97/ 04141

Various modifications are possible without

departing from the scope of the pnesent invention.

For example, the receiver RX, instead of being

10 composed of = four '.phbtonensitive elements or

photodiodes F1, F2, F3, F4 can be realized with a

single photodiode of the PSD (Pos;tlon Sensitive
Diode) type in its squared arrangement.

Moreover, the receiver RX can be composed of a

15 combination of tno photosensitive elements (not

shown), each one comprising either a pair of

photodiodes or one PSD of the linear type, both

these two pairs of photodiodes and these two linear

PSDs being mutually arranged orthogonally or in

20 - such a way as to be linearly independent one from

the other.
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headphone.

It is furtheL——GLea%—%hat———fn—UTder to make the

poi.nting device according to the

ﬂ mmi g nerate it is?ﬁ_&cgessar that
been shown, “\w!ﬂ g L':crl bed figures, as

of awire W It is clear that there are situations where a
wire W can be undesi rabl e between the user head and the
10 conmputer EL. In such case it is possible, for exanpl e,

t he recei WE98AR1M= connect ed
has al ways

connection

per sonal

that the conmmuni cati on between rec

occurs without wireés, for exanpl e by neans of a a di_o or
infra-red 1.Poiphangt idavices provided fté?:t ﬁo?s"isrﬂ"é"a%‘ﬁ

radi o

addition to providing It with its own supply through a battery.
way 20 it (MONhoweedd mstnting deviges beding:cadapked g

The pointing device accordlng to the invention can
f urt hers bemgvefenits aof alat egraphie eoiodiiment syhbol,

connection wire W

Si ng unit Ecu. P YUBMALCt i on
conposed

and processing unit ECU

ato realize

apparata whose sizes are extrenel y reduced. ,Thi s "however

i npl i es t heomputiest i(BENcasionjipreds wikh 2 \@igRlayingheSCEES8Ner RX, in

ox\ Chns®Xbe

In this
8 contredpve t he

described with reference to figure 12, in 25 such a way as to replace the

keyboard KBe

PCT/ EP97/ 04141

10

15

" 20

characterized in that it includes:

.- a transmitter (TX) adapted to transmit a beam of

electromaghetic radiati:on, said transmitter (TX)
being able to be made integral with ‘'said screen
(MON) ,

- a receiver (RX), -adapted to .generate signals
indicating their own angular orientation with respect
to said transmitter (TX), said receiver (RX) being
able to be é.ssociated to a portion of a human user
body,

- processing means (ECU), connected to said receiver

(RX) and said computer (EL), said processing means

_(ECU) being configured to control a position of said

graphic pointing symbol as function of said signals
indicating said angular orientation.

2..Device according to claim 1, characterized in that
said receiver (RX) .is able to be associated with a
user head.

3.Device according to claim 1 or 2, characterized in

%&e&ented on said screen (MON), 29 WO 98/ 18100
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conputer, or personal conputer, EL allow-ng-te enploy such conputer EL

al so for disabled people for whomit I S | nmpossible to use the hands.

It is in fwolbsaswpl e to reaf m‘“:“ ; device 5 KBSpCTERYH@H4khape
is substantially that of“m“\ Nelyilng screen, representing the key
arrangenent of a nornal keyboa‘rd"for personal conputers EL. Such
screen KBS can be realized in many ways, for exanple t hrough a

| i quird-crystal screen, or sinply through a 10 mask back-lit by means of

| anps or | ittt esadd ngeceiver odd®X) Tremprigesyi # Snae, REBRSEHEn be pl aced
next to a normal screen or nonitor MON of the personal conput er EL.
Such keyboamdhmliespl dyo nglematen i3S own  axdsennerdevtatione yitbessing unit
ECU which is 15 configured in order to control it. Moreover, the

processi ng nresped_lto Sa gpooicbomest eshid transpitter (PYyt¢ of the
personal conputer EL to which a traditional keyboard KB is

normal |y caumeiise accoding tpeeilbimald,y chdtectexrizedsingthakit ECU is
20 configured so that when the receiver RX is oriented, not towards the

noni t or sMONafit trawidfer he (kRyPOagSmpris€ssplayi paureIgay KBS it not
only makes the cursor di sappear fromthe nonitor MON screen (since it

e i S e Rt ot PRBLS B er o g
diaphragm (LS) having at least one opening and
arranged facing said phqtosensitive elements (F1, F2,
F3, F4) and at a distance therefrom.

10 5.Device according to claim 4, characterized in that
said photosen_sitive elements (Fl1, F2, F3, F4) and
said diaphragm (LS) equipped with said opening are
formed and arranged so that a variation of said axis
orientation with respect to said transmitter (TX)

1S creates a variation of an incident radiation onto
- said photosensitive elements (F1, F2, F3, F4).
6.Device according to claim 4, characterized in that
said receiver (RX) comprises at least three
photosensitive elements.

20 7.Device according to claim 4 or S5, characterized in
that said receiver (RX) comprises four photosensitive
elements (Fl1, ¥F2, F3, F4).
8.Device according. to any of claims 4 to 7,

characterized in that it further comprises a spheric

25 lens directly resting on a center of said four
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WO 98/ 1:8100 PCT/ EP97/ 04141 KBS,
corresponding to the point‘Tomards which the  receiver RXis oriented and

repr esent wop9sasied,. Such |ng screen KBS BGHERPUQ4ife
P

equi pped withits own tr roreflector. Inthis 5 way
the user can, by sinply orienticngt sel ect any of the keys
répresenting t he keyboard di spl ayi ng screen KBS connected to the
processi ng uni t ECU. "The Sel ection - articularly easy since
the 10 prpueeteseysibivecedememtisndilal Fa/ gﬁ’ﬂrs ‘g‘r poi nts out, the
text which the user is pointing to at any time. In this may the user
can qui ckl 9.Deviecet adcordindhetel ctaimt 3¢ chanechardzed | ERatt he desired
key speedily and efficiently. 15 Wien the user has selected the
desired keyaiduf freeeiverit (R¥)} heayipmises commanplugaldtyc, efirough the
bi nary control device INT. Wien this occurs the processing unit ECU

transmts phRotbgensitive elememtmit efFIEL &F2,0deFIor rB4ponamdg &o the key
selected 20 to the input port of the personal conputer EL. In this way

the pOis““&ﬂa%ﬁ‘tb aqegrgi ngialle tBE trahSpapehen mateedap! eanlly repl ace
t he keyboard t he personal conputer EL. Thr ough such

enbodi m?nthshhg ta*terféaw@ GRESEBhErh? paRtPed)or rekiyi agaphihgmt ever
needi ng to use The hands
(LS') being arranged facing said photosensitive
elements (F1, F2, F3, F4) and at a distance
therefrom, said at least one central_part (C) being
10 made of such a material that screens said incident
radiation from said photosensitive elements (Fl, F2,
F3, F4). |
10.Device according to claim 9, characterized in that
said photosensitive elements (F1, F2, F3, F4) and
15 said diaphragm (LS') are fﬁrmed and arranged so that
a variation of said axis orientation with respect to
said transmitter (TX) creates a variation of an
incident radiation onto said photosensitive elements
(F1, F2, F3, F4). |
20 11.Device according to claim 10, characterized in
that said receiver (RX) comprises at 1least three
photosensitive elements.
12.Device according to claim 9 or 10, characterized
in that said receiver (RX) comprises four

25 photosensitive elements (Fl, F2, F3, F4).
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This enbodi ment. therefore allows a particutarty efficient use, by

di sabl ed PQ#IBI0BLf a conput nal conput er EPCT/EP97/0418h this
case too the pointing devi ceﬂmm) m,"m m ﬂl the invention is quite
eskey

conpatible wth a standard- * ¢ ttyp oard KB. Vari ous
nodi fi cati ons are possi bl e Wi t hout departing fromthe scope
of the present invention. ' For exanple, the receiver RX, instead

of being 13iDevigcenpesecordimng f di@ anyotaKersiainge %kl &entl2, or
phot odi odes F1, F2, F3, F4 can be realized with a

of the PSxi@oactevhz8dndmnt ithat said Mioxkssinganeans t (ECYUoare
arrangenent . Mor eover, the receiver RX can be conposed of a 15

conbi nat i ocomfiected tphsadgetyansmd ttedreniIK)s arldidire confighved) ,
phot odi odes or one PSD of the |inear

type, bothin orded hese difveaigaidf tpanknitedes erxh t khsougho ai near
PSDs bei ng nutual ly arranged orthogonally or in 20 such a way as

conprising either a pair of

li nearlsy ipaepeadentigaaa.from t he ot her.

10

15

20

25

" This Sheet Has Been RTlac

14.Device according to claim 13, characterized in
that said processing means (ECU) comprise a
synchronous dempdu;ator (ALI), modulated through said
periodic signals, adapted to demodulate signals
ihdicating said incident radiation onto said
photosensitive elements (F1, F2, F3, F4) in such a
way as to output filtered signals indicating only the
incident radiation onto said photosensitive elements
(F1, F2, F3, F4) emitted by said transmitter (TX).

15.Device according to claim 14, characterized in
that said processing means (ECU) comprise a dynamic
compression circuit (CD) adapted to standardize said
signals indicating said incident radiation generated
by said photosensitive elements (F1, F2, F3, F4) in
such a way as to make said signals indicating said
angular orientation independent from a distance
between said transmitter (TX) and said receiver (RX).
16.Device according to any of claims 1 to 15,
characterized in that said processing means (ECU) are

configured in such a way as to control a position of

[N

|

I

si ngl e phot odi ode

each one

to be
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pointing device for contr rrents of a [ﬁng
poi nting IOPRA8I0L, cursor, ﬂmﬁmm ,’ IHIIPI S- pl EVP 't‘ﬁélen
(MON) of an associ at ed corrput cI udi ng:

transmtter (TX) adapted to be nade |ntegral with said screen (I\/O\I),

and to enit a beam of el ectromagnetic radia- tion; 10 - a

receiver (RX),,. adapt to be asspci ated partio . a human
user body, Sakd togg g??e r%%l’r%éf’b Mby FFhe @“chtlof‘r an®Fi tter (TX)
for generat| ng 5|gnals I ndicating the an- gul ar. orientation of the
recei ver wtdense 8fe daid agxg\hlar orientatiOR+ter (TX): said receiver
(RX) corrprl sing a plurality 15 of phot osen3|tjve ei nts, (F1, F2, F3,
F4) for prdVi-Bevjce acconsing:itR ARectbn claips s 4 ndFRatthey the amount
of ra- di ati on recei ved thereby; said photosensitive eI ements (Fl,
F2, F3, F4phbmaw,m@emsbhahatsad-cgalrﬁ!%i‘{mrof(whe ishphle to |5
orientation thereof with respect to said transmtter 20 (TX) causes a
vari ati §n be applidedirtto cn reyigkasses mount (OC) . ing onto said

phot osensitive elenents (F1, F2, F3, F4); and - processi ng neans

(ECU), connecipetriice saidctorditigertd Rgny of ehalimsi dlcobputdb,(EL) and
configured to control the posi- tion of said graphic pointing synbol

as functi oghdfravtietrided ifet egha@n ssagi@l s rexmirgy ocd®X)ng dsans (ECU)
conpri sing a dynam-c conpression circuit (CD) adapted to conpress

said  intdhtld P SN Seydy BEsd s RiGwmE e (oY [ espondi ng angul ar
orientati on signal s which are independent fromthe distance bet ween

gg'dtransm§tﬂvi(c9<) Kbl ' 968 Vidiy (RS &Bafins 1 to 16,

10 characterized in that said receiver (RX) is applied
to an helmet provided to be used by said usé;‘.
20.Device according to -any of claims 1 to 16,
characterized in that said receiver (RX) is applied
to an headphone or to a microphone provided to be

15 worn by said user.
21.Device according to any of claims 1 to 20,
characterized in that it includes a sensor (INT)
adapted to detect a biaafy command given by said
user.

' 20 22.Device according to claim 21, characterized in
that said sensor comprises a push-button (INT).
23.Device according to claim 22, characterized in
that said push-button (INT) is of a type that can be
actuated by means of a foot.

25 24.Device according to claim 22, characterized in

-
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processi ng neans (ECU) being further connected-to said transmtter
(TX) and configured so as to drive said trans- " mtter (TX) through .

chorhcter zad 1 thet  Sard Eﬂﬂlllﬁiﬂtlglllﬂﬂl[l“ L SR Sl

synchronous denodul ator (ALl), *cofinetted to the out put of said
conpression circuit (CD) and driven by said oscillator (OSC) so as

t o adapted de I synghro- . ou id h_sai ripdic signal
t he angul artth%rq e%g#i g&’%hl'&%g&ogsi %T)s ijo d§%¥ byﬁsa‘? di?&?%%ééﬁ i on
circuit ( 2. devjce according to claim1, characterized in
t hat C[z)ma)séﬂfd ﬁ%iwp‘ﬁ'ﬁsﬁ *Fgmabl e to be associated with a user

head. 15 evice according, to claim1 or 2, characterized in

) d
t hat said rzescéqe\Yé'r%e( RQFCEGMQSe@a HaHRr Him (CH2TAGLeREZed in 5t | east

one openi ng: arranged facing said photosensitive el ements (F1, F2,
F3, F4) an¥hat £ahdseRIOF héINT) ods ap(pressure ssengoyethas gadording to
claiml1 or 2, characterized in that said receiver (RX) conprises a
di aphr a§m besactwdedby means qf ansteethtpressurel and having at | east
one central part (C, said diaphragm (LS ) being arranged facing
sai d phot o26.I@vice sexcoridiag etenenlaim( 2L, EhardederizBd dmd at a
di st ance therefrom said at |east one central part (C) being nade
of that said sensor is an extensometric sensor (INT)
applied to a ,n_luscle or to an articulation of said
user.
10 27.Device according to claim 21, characterized in
that said sensor i_s a voice recognition device (INT)
configured in order.to recognize a prearranged sound
or a‘word pronounced by said user.
28.Device according to any of claims 1 to 27,
15 characterized in that said receiver (RX) is connected
to said processing means (ECU) through a. wire (W) .
29.Device according to any of claims 1 to 24,
characterized in that said receiver (RX) is connected
to said processing means (ECU) through a radio or
20 infra-red connection.
30.Device according to any of claims 1 to 29,
characterized in that it includes a keyboard
displaying screen (KBS), connected to said processing

means (ECU) and arranged next to said screen (MON) of

25 said computer (EL) facing towards said user, said
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such a material adapted toln een said incident radiation fromsaid

phot osensitive el enents (F Wﬂmﬂﬂw . | 3 O'Fc!{El”"’“‘m
ng o claim

34 WO 98/18100
characterized in that sai d réceﬁvew (RX) conprises at |east three
phot osen- sitive el ements. 5 6. A device according to

claim3, char a@di’hﬂl@in? screérl d(xﬁsfl ¥R6wihBX) tmghges f our

phot osensitive enent s 1, F2, F3 evi ce

according to g&%ggﬁé %ﬂﬁﬁéﬁ: réi?iléktgaico e?tl h&lfu % Bbaggpprises a

spheric | ens sai d

phot osensitive elenents (F1, F2, , deV|ce
according to dER) miPr(ﬂERQRHEﬁ?Qed §514H9f°°§§£lng sﬂ?ﬁnﬁecég9gp i s
applied to or integrated with an eye- | asses nmount (COC).

9. A device &QinQMQQPfiQQ#QﬂrﬁH.°%@%¥a§@eli§ 8 PE pRant out anysiid
receiver (RX) is applied to a helnet. 20 10. A device according to

claim3, chararmiecrafzeshid giaphic key spgmbdlsecwhenesu¢RXgymbodpdlsied to a
headphone or a mcro-

selected by said user by orienting said axis of
said receiver (RX) along a direction corresponding
to said symbol and to send to said compufer (EL) a
code indicating said key when said |user

10 simnltaneously actuates said sensor (INT).
3l1l.Device according to any of claims 1 to 38,
characterized in - that said receiver (RX) is
composed of a single photodiode of the PSD
(Positién Sensitiﬁe Diode) type in its squared

15 arrangement.
32.Device according to any .of claims 1 to 30,
characterized in that said receiver (RX) is
composed of two photosensitive elements, each one
of said photosensitive elements compfising a pair

20 of photodiodes, both these pairs of photodiodes
being mutually arrahged orthogonally or in such a
way as to be linearly independent one from the
other.
33.Device according to any of claims 1 to 34,

25 characterized in that said receiver (RX) is

This Sheet Has Been Rerlaced ' 39

(LR




phone set provided to be worn by sai d user.’ 25 11. A devi ce "
according to claim1, charac I ncl udes a sensor
(1 NT) adawiosg/isisodet ect a b| ullmm “n"" “IIC! mand gl ven bPCTERYTINHAE |

35 . *A tevt cet agcording to claim1l, characterized
I n that sai d sensor conprises a push-button (INT) 13. A

devi ce accordin a|n112 aracteri,zed in,that sal
push-but t on (FR§P°F§ g tug t8n85°§8P3 éH b?lﬁggﬂgs' each %8g a foot.
14. A device according to claim 12, characterized in t hat said

push-button (PETRaid aPhefosengikiysoglemerts oFomprising,ay @8Puter (EL).
15. A device according to claim1l, characterized in that sai d
sensor (| NT) KPosipiensSensi&d&erDiddpoedft&hbelanear type, boghed by neans
of a teeth pressure. 15 16. A device according to claim11l
characteri zedthaskhatlinear PSB 0 photodiodean Beiagsommutualdgnsor (1 NT)

applied to a muscle or to an articul ation of the user. 20 17.
A device accopgi-ggqed SrthBgbhaldl?’ 3! Ghi Z8tchNal Nday as to be
linearly independent one from the other.
34.Receiver (RX) able to be employed in a pointing
‘device according to any of claims i to 33,
characterized in that it is able to be-removably
10 applied to an eyeglasses mount (OC).
35.Receiver  (RX) accoxding to claim 34,
characterized in that it is able to be applied to
an arm of said eyeglasses mount (OC). |
36 .Receiver {RX) according to claim 34,
15 characterized in thét it 1is able to be applied to
an upper crosspiece, connecting glasses supports,
of said eyeglasses mount (0OC).
37.Receiver (RX) according to claim 34,
characterized in that it is able to be applied, ih
20 a central position included between glasses
supports and over .a nose-rest of said eyeglasses
mount (OC) o
'38.Eyeglasses mount (OC) comprising a receiver

(RX), integrated thereinto, able to be employed in

25 a pointing device according to any of claims 1 to
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sai d sensor

IS a voice recognition device (INT) configured

to.recogni ze a prearranged Sﬂﬂﬁd—&F—&—%BFd—pLQL- nounced

user

36

10

S

33.

39.Mount (OC) according to claim 38, characterized
in that said receiver (RX) is integrated into an
arm of said eyeglasses mount (OC).

40 .Mount (OC) according to claim 38, characterized
in that said receiver (RX) is integrated into an
upper crosspiece, connecting glasses supports, of
said eyeglasses mount (OC).

41.Mount(OC) according to claim 38, characterized
in that said receiver (RX) is -integrated into a
central position included between glasses supports

and over a nose-rest of said eyeglasses mount (OC).
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in order
sai d

. MOIB/IBY® A device ing to claim1 , charact RETERI4M4L ot
said receiver (RX) is connec Ej’ilj ﬂmj“m”m ssi ng neans (EQU)

t.hrough a radio or infra-red.



