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(57) Abstract: A pointing device to operate a portable electronic device using a finger is disclosed. The pointing device comprises
=f alight emitting means for illuminating a subject; a hole through which light from the light emiiting means is transmitted; an fmage-
& acquisition area for taking an image of the subject from the transmitted light; an image-formation means for forming an image by
G focusing the light reflected from the image-acquisition area; a conversion means for converting the image formed by the image-
formation means into an electric signal; and an operation means for detecting the change of the image and calculating the amount
of the change using the electric signal output from the conversion means. The subject is preferably the surface of a finger, a lattice,
or any perceivable pattern. The pointing device can be embodied on portable electronic devices such as cellalar phones and PDAs
because it is small in size.




Title: PONTING DEVICE [err] Abstract: A pointing device to operate a
portable el ectronic device using a finger is disclosed. The pointing device
conprises a light emtting neans for illumnating a subject; a hole

t hrough which |ight fron1the l'i ght enlttlng nmeans is transmitted; an |nage-
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The present invention relates to a pointing device and, nore particularly,
to 5 a pointing device to operate a handheld term nal using a finger.
Background Art Pointing devices generally include XYPigﬁhggzgg%b@@ﬁﬁgth
and nouse that are used for stationary devices such rs,
and touch screen 10 panels (hereinafter referred to as "TSPs") and touch
pads that are used for portable electronic devices such as notebook
conputers. The XY tablet is a neans for cal culating position variation of
the magnetic field, which is gedPENEINGIDFNIGEow of electric current,
with a separate magnetic field sensor. In detail, electric currents are
successively applied to a lattice 15 consisting of two-dinensional
conductors toward X or Y direction to generate a magnetic field. The XY
tabl et conplecdnadcs Fehlhetic field sensor connected with an XY tabl et body.
The trackball includes an appropriate fixing nenber to prevent a rolling

spherical ball fThepaseht MFclfoRidlgs t@aq)oaﬁtiﬂ%aé&icé Wad, Bbad j?(z&ﬁcﬁl%?&gto
detectors that 20 detect the rotation of the ball. The trackball

represents intifb vty of = [ novenent using the
rotati o% spéeggmglggect or st.8 oﬁgﬁggﬂahﬁglgékﬁgmgl g@@?é‘el 651 ying the principle
of the trackball by contraries. In the ball nouse, instead of a ball, the
trackball device itself noves to rotate the ball relatively. Therefore,

t he ball rmﬂsa reﬁrignts t he two- 25 dinensional novenent using the
novenent of | device itself. 1 PCT/KR2004/000840 The TSP
includes two flat resi s(iﬁance films positioned adjacent Ig/ each other. |If a
user presses thel'PEHBE dGvieesSediesalhy rduds2n% tablets, ackbally andamansegbat t he
resistance filns in the pressed point contact each other to forma

resi st ance arerasgdt for stationary devices such as desktop computers, and touch screen

10 panels (hereinafter referred to as “TSPs”) and touch pads that are used for
portable electronic devices such as notebook computers.

The XY tablet is a means for calculating position variation of the magnetic
field, which is generated by the flow of electric current, with a separate magnetic
field sensor. In detail, electric currents are successively applied to a lattice

15 consisting of two-dimensional conductors toward X or Y direction to generate a
magnetic field. The XY tablet comprises a magnetic ficld sensor connected with
an XY tablet body.

The trackball includes an appropriate fixing member to prevent a rolling
sphefical ball from getting derailed, and at least two rotation speed detectors that

20 detect the rotation of the ball. The trackball represents the rotation of the ball as
two-dimensional movement using the rotation speed detectors.

The ball mouse is a device applying the principle of the trackball by
contraries. In the ball mouse, instead of a ball, the trackball device itself moves to
rotatc the ball relatively. Therefore, the ball mouse represents the two-

25  dimensional movement using the movement of the trackball device itself.
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Through an appropriate conbination of these circuits, the position of
contact 5 between the resistance filnms can be cal cul ated

two-dinensionally. Fig. 1 is a schematic diagramill '

conventional optical nouse device. As shown in Fi g.Pﬁfm/Qgpgﬁ%se
devi ce has a two-di nension optical sensor array (10) that conprises CMOS
I mge sensors (hereinafter referred to as "CIS"). In addition, an optical
means (15) such as a lens is added to . the two 10 di.nmensi gn optical sensor
array (10) to pefh‘éﬁ? ipgludes (o dlob resivtancestibns positinped adjagenily eanh ethebugh
reflective light froma surface (20). There is no change of the

coor di nat eslfi# usanepregnes dhe panelswithsa sharprandetheans sutle apat halkpoinbipss, teves,
the coordinates of the optical nobuse change. Such an optical nouse device
cal cul at es rebistamoe ditestin dhes peassed pdint bentatbeauht othet tonfausen rSistgnarcircuit.
appropriate operation neans (25) and a notion detector (30) based on the
coor di nat e Thebgk. arPappidpitlaté Ipmbifatiit@T thesel@irenily,Nthet PsitioR VEMBHtact

di stance, the notion detector (30) adopts a notion estimation nethod. The

convent isonadet@bh &Rl reggme%ﬂﬂﬂscahitﬁmawdlﬁﬁaqaoadi?gé&@idgéﬁg formed through

the bottomof its casing (35) toward the surface n obj ect on which

the 20 opti cal sq .S, pesLLL.ARe 11 . emtt] S, rally a
| i ght empt ting qﬂ#bgeiS?EE #ﬁ]ltaﬁea(gaﬁglﬂgr%!lﬁ%ﬁ%}etmg}ﬁvéedrﬁ%lg%na O%ét?cggﬁﬂﬁ% se
devi ce adopts.a sStrnucture.to.m.nimze.errors, caused by specul ar |i ght

i rect 1y reiva & MG HHEIE do e QR S0 egiad s s o e B bm o figp!

oi nting devi ces hav eyeral disad ges. 25 For_exanmple, the TSP can
gct i vatg a YFBET FgY E@t gt ﬁ?‘@ggﬁ%&%gillﬁﬂeﬁe{lﬁprﬁ (benomalieraotemedoiogso
sharp-end tool to operate a machine. However, the TSP requires users to use
both hands Clfo)-dimaddiienTep apficehanesasd [ahsudkiasp dens ishaddsdetodtheobyo-by

t he ot her
10 dimension optical sensor array (10) to perceive relative coordinates of the mouse

position through reflective light from a surface (20). There is no change of the
coordinates if the optical mouse is not moved. If the optical mouse moves, the
coordinates of the optical mouse change.
Such an optical mouse device calculates the movement distance of the
15  optical mouse using an appropriate operation means (25) and a motion detector
(30) based on the coordinate change. Particularly, in order to determine the
movement distance, the motion detector (30) adopts a motion estimation method.
The conventional optical mouse sends light through a hole (40) formed through
the bottom of its casing (35) toward the surface (20) of an object on which the
20  optical mouse is positioned. The light emitting means is generally a light emitting
diode (LED). In addition, the conventional optical mouse device adopts a
structure to minimize errors caused by specular light directly reflected from the
surface (20).
However, these conventional pointing devices have several disadvantages.

26 For example, the TSP can activate a desired icon by pressing the icon with a
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hand. In addition, users are disabled to use the TSP whenever the sharp-end
tool is mslocated or not available. The ball npbuse and optical nobuse are
difficult to 5 be applied to portable electronic devj i
because of the intrinsic Ilimtations of their mvengﬁtefmboﬁﬁiﬁg). 2
shows an exanple of a portable electronic device having a conventional

poi nting device. Although Fig. 2 shows a notebook with a pointing device,
all portable electronic devices including PDA (personal digital assistance)
10 as wel | Sharp-Rad ioaldoerita waphiay. Hewreyer. the d§Paeduires Ugess spvombpth Fi g.
2, the notebook (50) has a flat-panel display and GU (graphic user

i nt er face) handspheiding shei &P by cmeviaride and usingethe stoep-end tosk by theiothémng
devi ce such as a touch pad (70), a TSP or a nouse to utilize GJI of the
portabl e ellenkl dmiadddeon, wsersHreriimbled to tidetheoiSR whemeatr ther stalbp-end tool

el ectronic devices, a considerable 15 part in the top area has to be

assi gned t dstmldoatshoPadt aviilable. THEHRN inYGusel 4R opiias enolee H€ difiitudeto
coupled to a connection port of the portable electronic device, but, in

this case. BOEPYRAL (6Pdriable’ BletitoRiRPACALE] BE HRIMSHE Dbl bl the REHRR ©

el ectronic device. Korean Patent Publication No. di scl oses a

portabl e V“lirﬁ*.t%ﬁéns &Qﬂ&f}flﬂﬁ é:rﬂrbtltu%ﬁﬂ.bnal havi ng a pointing device to
[l

effectively utiTirze application "programs under the GUI environnent. In the
above- nentioned portable wireless (nfqormatign termnal, the.pointing
devi ce, which i r@guoéss@“ﬁalap ﬁﬁﬁmgicséﬁ;ar pPHFblesg%FrHer d{%éﬂ‘%o ymng- a
position, is m)unteq on the | ower side of the Lnformation termnal to
freely moveCRVERLQu nointing deyjce, @fbpaglé A&t aphews g nefsbogks wih & pemtingne
above-nentioned prior art has a problemthat it is restricted 3
PCT/ KR2004/d550%4 olltportable elecrpniscdayiecsiseluding BB (nensprad digital assibtanse)a
ball installed in a concave

10 as well as the notebook can employ the pointing device. As shown in Fig. 2, the

notebook (50) has a flat-panel display and GUI (graphic user interface) to
maximize user’s convenience. Users need to use a pointing device such as a touch
pad (70), a TSP or a mouse to utilize GUI of the portable electronic device.
However, in the conventional portable electronic devices, a considerable
15  part in the top area has to be assigned to the touch pad. As an alternative, the
mouse device can be coupled to a connection port of the portable electronic
device, but, in this case, the user has to carry separately the mouse with the
portable electronic device.
Korean Patent Publication No. 2002-14430 discloses a portable wircless
20  information terminal having a pointing device to effectively utilize application
programs under the GUI environment. In the above-mentioned portable wireless
information terminal, the pointing device, which includes a ball and a sensor for
sensing rotational position, is mounted on the lower side of the information
terminal to freely move a cursor on an LCD (liquid crystal display).

25 However, the above-mentioned prior art has a problem that it is restricted
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groove of a housing. In addition, the ball is protruded outside fromthe .
| ower side of the portable termnal, thereby causing inconvenience in use.

5 Disclosure of Invention The present invention provj int ] Vi ce
conprising a light emtting means for illum nating B&@&@%@Bﬂ%ﬁgﬁg

t hrough which light fromthe light emtting neans is transmtted; an
| mge-acqui sition area for taking an image of the subject fromthe
transmtted |ight; an image-formation neans for formng 10 an i mage by

f ocusi ng t He @ bajhmause beeausg the peinting dendge coplenssa baldangakled ina coneansr si on
means for converting the inmage fornmed by the inmage-formation neans into an
el ectric sigrnave ohndoasingpbn additionyrthensalf srprdatided ontgidehfronhtregewat sidehe

i mge and cal cul ating the amount of the change using the electric signal

out put f r oroftthe pogtablerteiminalighareby beksing ilnsehieaet in gsqr ef erably the
surface of a 15 finger, a lattice, or any perceivable pattern. In a second
enbodi nent, the present invention provides a pointing device conprising a
light emtting neans; a |ight guide structure for guiding light fromthe

l'i ght etgi t thRGIVEANST IfvetigfPl ect: an imagg- acquisition area for taking an
| mage o th'e—M gui ded light; an image-formation nmeans for 20
R o T e R
ot act | n. CHEHRRanS o RuSAAle 4 ubisihchinals RoudR EhohrEB oRetenange

using the electri,c,signal , output, fromthe conversion neans. Here, the

subj ect i s i cEHERISMeNRs is ransautted; an image-pemypyition areg fordekingandmage
per cei vabl efpa_tter n. 4 PCT/ KR2004/ 000840 As a thi rd enbodi nent, the present

i nventi on pridhe gubjest foimthatradsmitted light; an image-formation means for forming

10 an image by focusing the light reflected from the image-acquisition area; a

conversion means for converting the image formed by the image-formation

means into an electric signal; and an operation means for detecting the change of

the image and calculating the amount of the change using the electric signal

output from the conversion means. Here, the subject is preferably the surface of a

15 finger, a lattice, or any perceivable pattern. |

In a second embodiment, the present invention provides a pointing

device comprising a light emitting means; a light guide structure for guiding light

from the light emitting means to a subject; an image-acquisition area for taking an

image of the subject from the guided light; an image-formation means for

20  forming an image by focusing the light reflected from the image-acquisition area;

a conversion means for converting the image formed by the image-formation

means into an electric signal; and an operation means for detecting the change of

the image and calculating the amount of the change using the electric signal

output from the conversion means. Here, the subject is preferably the surface of a

25  finger, a lattice, or any perceivable pattern.
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conprising a light emtting neans; a light guide structure for guiding
light from the light emtting neans to a subject; an inmge-acquisition
area for taking an inmage of the subject fromthe gui i :
i mage-formati on neans for 5 form ng an i mage by focuﬁmqwmg‘m
reflected fromthe inmage-acquisition area; a housing coupled to the
i mge-formati on neans; a conversion neans for converting the inmage forned
by the image-formation nmeans into an electric signal; a printed circuit
board on whi ch t hé\tanbisd smbodiment the prasgriginvanidery provides a peitting dexjce he
light emtting nmeans, the inmage-formation neans, the housing, the 10
conver si on esapysingralligheemittingeveais; aulightbgiidd strapdirafoogeidaig tightrfrans f or
detecting the change of the inmage and cal cul ati ng the amobunt of the change
using the theelight emsttipgaieany poita fulgoet; e boayescuisitiohansa BF itaking an
Description of the Drawings 15 Further objects and advantages of the
i nvention ciagte ofofte bubibyt frorelefhst %ﬁﬂieﬂrﬁgh{f; han figldoR\WoRtlafl6h ankfith for
description taken in conjunction with the acconpanying draw ngs, I n which:
Fig. 1is a is [ Yalg i B ' | QR e
%  AfoHAliaE A ifaile 39 RRULib YA¢ 1ight %@gﬁg@%%ﬁﬁ?g& LERol RIS g a

device; 20 Fig. sho exanpre o ectro evi ce
convention BV i G uFl 1 j.c di |l ustrati ng a
poi nting dg%/ilg@sgﬁc%oqg)gﬂgc\gﬂ ﬁg glr‘l?3 glgﬁg%éﬁrn@%f&g?%’ p#jec;%gl&?{gﬂ%elﬁwrbsn;fbﬁ:i g.
4 is a schematic.diggramillustrating.a pointi.n evi ce according 1o 5
BT KiR2004) RV 8¢ HEAes by bR Rastsadution fraie: G0 B glectts s
schematic di,agrami| | u(ftrat,i ng a pointi ngl devi ce _according_to_ a

signal; a printed circuit board on which the conversion means is fixed; a cover for

protecting the light emitting means, the image-formation means, the housing, the

10 conversion means, and the printed circuit board; and an operation means for

detecting the change of the image and calculating the amount of the change using

the electric signal output from the conversion means.

Brief Description of the Drawings
15 Further objects and advantages of the invention can be more fully
understood from the following detailed description taken in conjunction with the
accompanying drawings, in which:
Fig. 1 is a schematic diagram illustrating a conventional optical mouse
device;
20 Fig. 2 shows an example of a portable electronic device having a
conventional pointing device;
Fig. 3 is a schematic diagram illustrating a pointing device according to an
embodiment of the present invention;

Fig. 4 is a schematic diagram illustrating a pointing device according to



third enbodi mrent of the present invention; Fig. 6 shows exanpl es of
subj ects available for a pointing device 5 according to the present
invention; Fig. 7 is a diagramillustrating how the | ' f . the
present invention works; Fig. 8 shows an exanpl e of p&f&%&éﬁ@/@m C
device mounted with a pointing device according to the present invention;
10 Fig. 9 is a schematic diagramillustrating a pointing device with a
contact sensgy acc r(gi ng tq the present [nvention; Fig. 10 is a schematic
di agram i | | 3t %I’LEFIHBO mepb Of thaPrSSIRANVEHIME i ng  device with an integral
structure; Fig. 11 is a schematic diagramillustrating a pointing device
according to 15Fignct tier scheppdiondiagram ilpsdratingse peintingetavienaccandingitg.a 12
shows an exanpl e of portable electronic device equipped with a pointing
devi ce accothtidrgmbaditnteat pf dxepreséntinveritiom; <Ref erence> 20 100, 440: |ight
emtting nmeans 120, 400: inmage-formation means 140: notion detector 160:
casi ng 180: tranBjgar énshevatexadiplddOof pabjeetl avallebler 86 G GRS | dokie
contact subject 130, 150: conversion nmeans 150: operation nmeans 170: hole
5  according to the present invention;

Fig. 7 is a diagram illustrating how the pointing device of the present
invention works;
Fig. 8 shows an example of portable electronic device mounted with a
pointing device according to the present invention;
10 Fig. 9 is a schematic diagram illustrating a pointing device with a contact
sensor according to the present invention;
Fig. 10 is a schematic diagram illustrating a two-dimensional pointing
device with an integral structure;
Fig. 11 is a schematic diagram illustrating a pointing device according to
15  another embodiment of the present invention; and
Fig. 12 shows an example of portable electronic device equipped with a

pointing device according to the present invention.

<Reference>
20 100, 440: light emitting means 110: contact subject
120, 400: image-formation means 130, 150: conversion means
140: motion detector 150: operation means
160: casing 170: hole
180: transparent plate 190, 405: light guide structure
25 300: portable electronic device 310: pointing device



190, 405: light guide structure 3 10: pointing device 6 PCT/ KR2004/ 000840
320: mark 350: contact sensor 410: housing 430: cover 5 510: contact area
530: screen 330: selection button 360; control part pga [ A i it
board 500: pointing device nodule 520: swtch 540:Pﬁ/%gjﬁ@0mjf or
Carrying Qut the Invention Reference will now be nade in detail to the
preferred enbodi nents of the 10 present invention, exarrplhes of V\gi ch are f
illustrated int acconpanying drawings. Fig. 3.is,a schematic diagramo
a pointing devi cgﬁ?: é‘%cor dance with an enbégﬂh%erl@"tbmlﬂﬁ@fbr esent

i nvention. Referring to Fig. 3, the pointing device of the present

i nvention cal cul 2¥&sontast gersosince and dir ect 868: ¢astired padi nter to be 15
noved by acquiring and anal yzing an inage formed by light that is
transmtted frohGHaughig emitting neans (108201 prised@iicaittboardj ect (110).
This nmethod presents a simlar effect to that of an optical nouse, which

moves on the fix430:x0vbace of a 500: pointing device module
5 510: contact area 520: switch
530: screen 540: pointer

Best mode for Carrying Out the Invention

Reference will now be made in detail to the preferred embodiments of the

10 present invention, examples of which are illustrated in the accompanying
drawings.

Fig. 3 is a schematic diagram of a pointing device in accordance with an
embodiment of the present invention. Referring to Fig. 3, the pointing device of
the present invention calculates the distance and direction for a pointer to be

15 moved by acquiring and analyzing an image formed by light that is transmitted
from a light emitting means (100) to a contact subject (110). This method presents
a similar effect to that of an optical mouse, which moves on the fixed surface of a
desk or a flat part. Here, the pointer means an indicator on a screen of display
device, which is moved by a pointing device such as a mouse.

20 Such a pointing device is mounted on a portable electronic device and
acquires changiﬁg images. In other words, a user can conveniently control a
pointer on the screen of portable electronic device using the surface of his/her
finger. The movement of a finger causes the change of image in the image-
acquisition area. The distance and direction for the pointer to be moved can be

25  calculated through the analysis of the change of image due to the movement of a

7



desk or a flat part. Here, the pointer neans an indicator on a screen of
di splay device, which is noved by a pointing device such as a nouse.

Such a pointing device is nmounted on a portable el ec

acqui reg changi ng i mages. In other words, a user canﬁM‘ﬁf@Om(}ol a
pointer on the screen of portable electronic device using the surface of
his/her finger. The nmoverment of a finger causes the change of image in the
i mage- acqujsition area. The distance and direction for the pointer to be
nmoved can bEM8™- cal cul ated through the analysis of the change of image due
to the novenment of a 7 PCT/ KR2004/ 000840 finger. The pointing device
according to theTbﬁr3 Potnting doene iagaorsing itd e present inventinn tadnmprises anlghtl00) |
an i mage-acqui sition area (not shown), an inmage-formation neans (120), a
conver si on emuhsg (13D ,(I&O)r,raniimagdemqnisitior( dré@ )Y notstvai), ap émage-formdticreans
(150). These conponent parts are described in detail. The light emtting

means (100)means € 20),ghtorversibh wieama (23 6), aanba6h dsteRi®ql40), hﬁa)anqgie}dtm I ng
a pointer. The contact subject (110) is preferably the surface o user's

finger, sa | @bidsc@ 509 THRRY ceﬁfp%ﬁbﬁ@;birﬁs a&@tdeeéﬁbedﬂ?métélyht emtting nmeans
(100) is preferably an LED, "a |l aser diode, or an organic

movenent data uor e ighbemtfine MEEArA s Refit fRukiRyR %%Efﬁ%§%s
<(1I|12t0 ;nclhfe rg@?ﬁ%ﬁcﬂﬁbé'ééﬁﬁtﬁ |r i ﬁ@ﬁ@oﬁﬁgﬁmwﬁﬁ’ﬁé f et aa{ eat
[ ac
Wt Che eoibra I, o fties, hsiny parvavasapaae e i tfqelaﬁéjé&amwce Sl o

The housing is preferably coated to prevent the surface of the
i mage- acqui1§mfg¥ﬂbéyaa 7 laemdieder orcumerganisesleetrolumdesceneeal |y, t he

10 The image-acquisition area (not shown) acquires movement data using the
light illuminated from the light emitting means (100). The image-acquisition area
is positioned at a predetermined distance from the image-formation means (120).
The image-acquisition area is preferably a housing with a transparent member
whose surface in contact with the contact subject (110) is flat and made of
15 transparent material. The housing is preferably coated to prevent the surface of
the image-acquisition arca from damage or contamination. Additionally, the
image-acquisition area may be a virtual plane positioned at a predetermined
distance from the image-formation means (120).
The image-formation means (120) forms an image on the opposite side by
20  focusing the light reflected from the image-acquisition area. The image-formation
means (120) may be an optical lens, preferably a spherical or non-spherical lens
or a mirror.
The conversion means (130) detects the analog image formed by the
image-formation means (120) and converts it into a digital image. The conversion

25  means (130) is preferably an optical sensor array in which a plurality of CMOS
8



i mge-acquisition area may be a virtual plane positioned at a predeterm ned
di stance fromthe i mage-formati on neans (120). The i nage-formati on neans

120) forms an inmage on the opposite side by 20 fo i | i

gef I )ect ed fromthe i mage-acquisition area. The i mggﬁﬁfmﬁm/ﬁb@ﬁéq 120)
may be an optical lens, preferably a spherical or non-spherical lens or a
mrror. The conversion neans (130) detects the anal og i mage forned by the

i mage-formati on neans (120) and converts it into a digital inage. The
conver si on Mpgepeasars( ARG D (chrigresaupled deviss) iimage sensas areratyanigedviti ch a
plurality of CMOS 8 PCT/ KR2004/ 000840 i nage sensors or CCD (charge coupl ed
devi ce) i ndye-diengsienahbfernar r anged in  two-di nensional form The notion
detector (140) perceives the extent of novenent through the digital inmage

recei ved from t HEhe amtrimsietoctor {40 ) pRLivies ithe efted of anovémest thidigiothe
met hod. The notion detector (140) uses a notion estimator. The operation

means (150)digRsleiiMRget ReMeddeTtoml (O V&IRBEsion- Mean$11BD) @ahg AT abtidpe
notion detector (140) and cal cul ates the distance and direction for the

pol nt er 5t 0 EndHRRnethba. PRERRMIAUNERDS(14bTAhes £ nfoRtoRl Rfintafort N POI NLI NG

device or the processor of a nachine on e pointing device is

ted. 10 A h ginter on t
rsnglrjgeﬁ of a dlcgp ﬁlé '3)8 e\’;]iogzleﬁlggﬁfﬁgﬁ?}ofec%%s tglg &f)@érlltyg (?ﬂ{‘ %F&’anﬁgsi red
casi ng of ?@”ab%fqdﬁ hgeeﬂmfbéﬁ%&ﬁf <L€p- qur ceﬁélga%at & STt BRIt dice
equi pped with the pointing devic reference nunber 170 is,  a hole
formed t hr dligmPOiHEr &%@ﬁr@c’(%@h@ m&ratioghmeﬁ%ﬁm) is coupled to the pointing

device or the processor of a machine on which the pointing device is mounted.
10 Accordingly, the processor can control the pointer on the screen of a display
device so that it can be freely moved toward a desired direction by a desired
distance.
In Fig. 3, the reference number 160 is a casing of a pointing device or a
casing of a portable electronic device equipped with the pointing device. The
15  reference number 170 is a hole formed through the casing (160). The light from
the light emitting means (100) is reflected from the finger surface through the
hole (170).
For example, the light from a light emitting diode is illuminated onto the
finger surface and reflected according to a pattern of the finger surface. The light
20  reflected from the finger surface forms an image on the surface of the CMOS
image sensor or CCD image sensor array through the lens. The formed image is
converted into an electric signal by the CMOS image sensor or the CCD image
sensor array and entered into a signal processing part to be changed into a digital
image.

25 The above-mentioned image acquisition is performed very rapidly on a

9



the light emtting neans (100) is reflected fromthe finger surface through
the hole (170). For exanple, the light froma |ight emtting diode is

illumnated onto the finger surface and reflected a | rn
of the finger surface. The light 20 reflected from ?ﬁ&ﬁ%ﬁ@@%
forms an image on the surface of the CMOS i mage sensor or CCD i nage sensor
array through the lens. The fornmed image is converted into an electric
signal by the CMOS i mage sensor or the CCD i mage sensor array and entered
into a si gnsal-pmscleassi hhc mgtion estineatendelgel the extent of ghange betiwege imagesthe
above-nentioned i mage acquisition is perforned very rapidly on a 9

PCT/ KR2004/ g0 oeupariag| theiimages Fermdthén twoi adjacest itira¢ sequakstces.t The kletoekadent
of change between i mages by conparing the images fornmed in two adjacent

ti me sequenmesemheimisiiesahedemenvefiefingemipl the adjmeesnime sefuehces MDgls, ki t he
adj acent tinme sequences. Thus, the present invention can enbody the

poi nti ng d?kmtqnv&tm QaiRufR dFeeCoiffing deVideOSiRE & aUfibig HbRcE IFaeT
novenent . conventional nouse dévice needs a large flat area on which the

nmouse %evi&ﬁn}inﬁefrﬁéflﬁg,ﬂl@ﬁh éﬂ&o%ﬁ%ﬁf‘t i nvention can enbody the pointing
] I spac% y "Zi

device within™ a sma _ mnimzing the size of the _ _

e 200 198, Gy ol BiEa AT ETHR0G FHEThPRiLbHEhARY 72,

D01 19 NS 1 VSl 6 B pRo oat i RBHAY s i LSRR o

mage- acqui Al Abae DYUSHE g 6c-e e) 156 REF-BSAUSNNGESY. naki ng the
Figs. 4 and 5 are schematic diagrams illustrating a pointing device

10  according to embodiments of the present invention. The pointing device
illustrated in Fig. 4 additionally comprises a transparent plate (180) and another
LED (104) compared to the pointing device in Fig. 3.

In general, the change of distance between the finger surface and the
image-acquisition area causes images to be unclear, thereby making the

15 movement analysis difficult. However, by using the transparent plate (180) to
shorten the focal length of lens, the pointing device of the present invention can
avoid this problem. In detail, in order to maintain uniformly the distance between
the contact subject and the image-acquisition area, the present invention employs
the transparent plate (180) so that the finger moves on the flat arca.

20 In addition, when the finger surface (110) moves, the dimension and
position of the shadow of the finger may change to cause error because of an
outside three-dimension lighting. This problem can be solved with two LEDs
(102, 104).

Referring to Fig. 5, the pointing device additionally comprises a light

25 guide structure (190). The light guide structure (190) transforms the light
10



15 novenent analysis difficult. However, by using the transparent plate
(180) to shorten the focal length of |lens, the pointing device of the

present invention can avoid this problem In detail g@fmomo%@i& ain

uniformy the distance between the contact subject

| mage- acqui sition area, the present invention enploys the transparent
plate (180) so that the finger noves on the flat area. 20 In addition, when
the finger surface (110) noves, the dinension and ggosition of the shadow

of the fing&Eansmicdantie transparay Rlatcofl 80 date she dight similex tej@lanar light,
three-dinension lighting. This problemcan be solved with two LEDs

(102, 104) . therebyr migimiging grros occhepssi duerg dwwigeeofatighting wantiticnsngrd ses
a light 25 guide structure (190). The light guide structure (190)

t ransf onns distibutiglgt urkOorROY (HERPQHA £1000 84Ol phtaeraitiing enkdns (10€) to enspaitint
plate (180) into the light simlar to planar light, thereby m nim zing

error occurmefitginddesited bHgh@esin lthe Priddesoindd taref SIrpadditing thé FHétoRI
uniformy the light fromthe |ight emtting nmeans (100) to constantly

mai nt ai i; dggl I ¥ ' e .
Factors 5 rolaredomOTHERRIUE shlieupe SYPOERT, BEpsBH Abpropiacty i thaer 0F
4 ,.ssion loss of |ight or imge.

EFSTnggﬁg%ﬁ‘ei{%gﬁgf'g@g%‘{rﬁ?&g}’i% .sﬁgr\l/al I"abPe” for a pointing device
according 0 Lnepiy egello [ERLAAR, 1 Eher b Bloho S, FURSIP AT 2
Lses the. suteaEing o 4R prryent imyeniae: Pbitofs, RS BeRPaBTRIR AL RERs (bhe
contact subject. Fig. 7 is a diagramillustrating how the pointing device
of the predéritlatticeyand i(ehisvasy examplg ofiapy mereeiyablerpsitern.(Boopointingdavieege
formed on a CMOS | mage

10 in accordance with the present invention preferably uses the surface of a finger, a

lattice or a perceivable pattern as the contact subject.

Fig. 7 is a diagram illustrating how the pointing device of the present
invention works. In Fig. 7 (a), area A (200) is an image formed on a CMOS image
sensor or a CCD image sensor at the initial time T=0 and area B (210) is an image

15 after the area A (200) moves 4 pixels to the right and 3 pixels downward during a
predetermined time T1. In Fig. 7 (b), area C (220) is an image formed on a
CMOS image sensor or a CCD image sensor at the initial time T=0 and area D
(230) is an image after the area C (220) moves 2 pixels to the left and 3 pixels
upward during a predetermined time T2. Thus, the pointing device in accordance

20  with the present invention can recognize the direction and distance of a
movement made,

Fig. 8 shows a portable electronic device equipped with a pointing device
according to the present invention. As shown in Fig. 8, the portable electronic

device (300) includes a PDA. The PDA is equipped with the above-mentioned

25  pointing device (310). The pointing device (310) is not exposed outside and a
11



sensor or a CCD image sensor at the initial time T=0 and area B (210) is an
I mge 15 after the area A (200) noves 4 pixels to the right and 3 pixels

downward during a predetermned time TL . In Fig. 7 I S
an imge forned on a CMOS i mage sensor or a CCD i mb’ﬂm&b@o
initial time T=0 and area D (230) is an inage after the area C (220) noves

2 pixels to the left and 3 pixels wupward during a predeterm ned tine T2.
Thus, the pointin evi ce, in accqrdance 20 wi th the present jnvention can
recogni ze 1?%85%519 irBﬁr(i‘a@@%ail%P% gt the lowgmm&mgﬂ@w% (ShBWE a
portable el ectronic device equipped with a pointing device according to

t he presenttePrRsent theplags emowicha finger,gfortexammles isopesitipaed torontrolievi ce
(300) includes a PDA. The PDA is equi pped with the above-nentioned 25

poi nting dgwister(310). The pointing device (310) is not exposed outside and
a 11 PCT/ KR2004/ 000840 cross-shaped mark (320) is printed on the |ocation

of the pointing Beferably 3hd Pprtable elecnreﬁiertle}vﬁdfw(m(ngﬁid@ﬂiloﬂd]l'beoﬁpﬁhéhgﬁtr :
for exanple, is positioned to control a pointer. Preferably, the portable

el ectroni c idayi Gesdid@fon dttoh! PIU) YomRuEsd I6SHR! Bg)ﬁlti{%g%k‘/ﬁesg%%i%t ton

button (330) connected to the pointing device (31 sel e

(330) is “Ss%gecttﬁnsﬁﬁtﬁﬁ{ gfﬁdgafsg&ledv‘ﬂé %(?}ZE} Q@Jﬁg{ g&{)i‘%l{r%egofgl?f%rt ﬁl%veﬁ qj){;{ﬂeng

device (3 10) or to ent coman ctronic-devi ce

300 . ' L Flg..91s a .
et " JREFARREPL BTBE 13 & TOMRRRLH st Sl vissno
according t Ee resent .invention. Preferably, the light emtting neans in
a portable épg P?%rﬂ%?cﬂﬁqfi‘ré( ALY 852 FEIB PEWST 8WMSR1 v during the use of the

poi nting device_because a considerable electric power is required to
operate the |ighkig. 91is a schematic diagram illustrating a pointing device with a contact

10 sensor according to the present invention. Preferably, the light emitting means in
a portable electronic device has to be operated only during the use of the pointing
device because a considerable clectric power is required to operate the light
emitting means. Therefore, as a means to determine if the pointing device is in
use, a contact sensor (350) is attached around the image-acquisition arca. When a

15  finger touches the contact sensor (350) or is placed near the contact sensor (350),
the control part (360) operates the light emitting means so that the pointing device
begins to work. The contact sensor (350) may preferably perform the role of
selection switch, which is similar to double-click of a conventional mouse device,
for selecting the present position or a predetermined function indicated by a

20  pointer, based on a predetermined time interval for which the finger touches. For
the role of the selection switch, “contact”, “non-contact”, and “contact have to be
performed in sequence in a short time interval.

The contact sensor (350) may be internally connected with on-off
terminals of the conversion means and the light emitting means so as to control

25 the on or the off state of the conversion means and the light emitting means

12



emtting means. Therefore, as a neans to determne if the pointing device
Is in use, a contact sensor (350) is attached around the inmage-acquisition
area. Wien a 15 finger touches the contact sensor (3 [ ar

t he contact sensor (350), the control part (360) opé?%TM‘#@@%ﬂf
emtting nmeans so that the pointing device begins to work. The contact
sensor (350) may preferably performthe role of selection swtch, which is
simlar to doug;he-cl i ck of a conyentional nouse device, for selecting the
present postACPEHNG L0 A6 caIdactT AF nBen-COREET oHatus ayIEhthecsubjec usmehardware.
based on a rFredeterm' ned tine interval for which the finger touches. For
the rol e of Th@utmitedt therconimetciensor GHitlionay beneonnestedawith, thenebntiod rasict
have to be perforned in sequence in a short tinme interval. The contact
sensor ( 3500216myo lae t¢ nortrolatheyorcantheaifé dtavé oHithencomvirsiore nrdanalad dke tipht
conversion nmeans and the light emtting means so as to control 25 the on

or the off @hatiﬂgﬁicahhesmgwme_n neans and the light emtting neans 12
PCT/ KR2004/ 000840 according to the "contact” or "non-contact" status with

the subjsect usi ng RAGAYA! e cohfiRt eR|(396) i%'}ﬁeﬁ:?ﬁﬁl?ﬁﬂa&%r}:ﬁeﬁn& ﬁﬁpﬁ%‘% ¢ be

connected with the control part (210) 'so’as'to control the on or f
state of t ] | S L t.h | ght 1 &1 1N | war e.
5 1n addit %ﬁﬁ@%@ ?g%ﬁ aﬁge%gggm%?g%%b% %r e eﬁrg 91 %Fglg%la%?r@%nﬁg% fe

i mage acquisiti-on area W thi,n a radi f .about 3 c fromt enter of
the §age. Ayl Aish bl Subicl By HosRP@ e i hon e8ast el
non-contact fashj.qn. When a user enpl o a portabl e electroni c_deyice

equi pped with th eﬂof’n‘t‘ﬁieﬁg"rﬂﬁgﬂy@e@ Rﬂﬁ%ﬂle eetrpie gvice sAvipPsth WA theoes
not require the pointi ng i o device. In that case, he or she may push the
contact serl¥URLINg eEkE, Be of shegnpeyseatprogran thitsdegsenotmequireithe phinting

accidental operation of the pointing device due to
10 device. In that case, he or she may push the contact sensor instead of a desired

button by mistake. To avoid the accidental operation of the pointing device due to

such a mistake, the portable electronic device with the pointing device may be

programmed so that the contact sensor operates the pointing device in case of a

program requiring the pointing device and the pointing device is turned off in
15  case of a program requiring no pointing device.

For example, where a game using only arrow keys does not need the
pointing device, the pointing device is automatically turned off by means of an
appropriate programming while the game is displayed on a screen.

Fig. 10 is a diagram illustrating a two-dimensional pointing device with an

20  integral structure. As shown in Fig. 10, the pointing device in accordance with the
present invention is preferably used for small-sized portable electronic devices
such as cellular phones and, therefore, the miniaturization of the pointing device
is essential. It is desirable to unite the image-formation means (400) with the
fixing frame (410). Preferably, it is desirable to unite the light guide structure

25  (405), the image-formation means (400), and the housing (410) as an integral
13



such a m stake, the portable electronic device with the pointing device my
be programmed so that the contact sensor operates the pointing device in
case of a programrequiring the pointing device andt A vice is
turned off in 15 case of a programrequiring no poi RﬁMQ@%WO
exanpl e, where a gane using only arrow keys does not need the pointing
device, the pointing device is automatically turned off by neans of an
appropriate progranmm ng while the game_is displayed on a screen. Fig. 10 is
a di agr am i ftrugduseatlih spherigel o pemsplstigal fensisi unjtedeinte thanintegrah stragiure
integral structure. As shown in Fig. 10, the pointing device in accordance
with the pasesenpari.n\iaichi @an iistegralf strabluye useprdves spedationi zéicipoeyt adide

el ectroni c devices such as cellular phones and, therefore, the

m ni at uri zapiodocii¥ity Hey poiniinizigg desiuztence Sof skedtivehess dut Stod esliefaekeird 0
unite the image-formation nmeans (400) wth the fixing frame (410).

Pr ef er abl y,asjsémbﬁng_esi rable to unite the light guide structure 25 (405),

t he i mage-formati on nmeans (400), and the housing (410) as an integral 13

PCT/ KR2G04/ 00084R 54t toitcRit bUASd FRI) G %thﬁéd AR 'h%h%ﬁlg't 94{}6?.%1&& 1ig13ir ted

into the integral "'structure as a‘part. an i ntegra cture i oves
operation effi.Gi r LVl L nhpAZing occurrence of. .
def ect i veneé@irg{&gqﬁ%mt%giq ap ntglg%?’ﬁi‘%@%%%%Sw@%&ngr%@e%’“gwm FIrEyL o
(420) is installed.into the hopsing (4.10). .The light itting S,
(440, ¢ he REmASTLioshoife iGmfsb op M rinied icrcaioborte 420 Actavis (70K is
operation are nmounted,on the printed circuit board (420). A cover (430) is
used to rmiWeditA ARG sonsfanthstheshape of the\Bngemyifacs in captact withdhe ated wi t h
the area in the tOE of the pointing device. In addition, the cover (430)
can pr ot ectinithe top ghthelpoigtingtdenipenbaadditivaothe edver (43 Wecanapnotct tre Hiphins
(400), the housing (410), the
10  emitting means (440), the image-formation means (400), the housing (410), the

conversion means (450), and the printed circuit board (420) from contamination

such as dust,

Fig. 11 is a schematic diagram illustrating a pointing device according to
another embodiment of the present invention. Fig. 12 shows an example of a

15  portable electronic device equipped with the pointing device according to the
present invention.

As shown in Figs. 11 and 12, the pointing device in a small-size portable
electronic device such as a cellular phone is preferably embodied by the selection
method using pressure. There is a contact arca (510) on the top of the united

20  pointing device module (500) and a switch (520) under the pointing device
module (500). If the contact area (510) is pressed, the pointing device module
(500) capable of moving up and down operates the switch (520). When the
pointing device module (500) is pressed to operate the switch (520), a graphic

icon indicated by a pointer (540) on a screen (530) is selected and, then, the

25  corresponding function is performed.

14



conversion nmeans (450), and the printed circuit board (420) from

contam nation such as dust. Fig. 11 is a schematic diagramillustrating a
poi nting device according to another enbodi nent of t ] i on.
Fig. 12 shows an exanple of a 15 portable el ectronitm‘a@dﬁbgégg ith
t he pointing device according to the, present invention. As shown in Figs.
| I and 12, the pointing device in a snmall-size portable electronic device
such as a cellul ar phone is preferably enbodied by the selection nethod
usi ng pressure. PAethe pthey hands dhe peinting sdendye &fyth%PtQSpnbﬂnYWMnmaad 20
poi nting device nodule (500) and a switch (520) under the pointing device
nmodul e (50@mploy thhsudeont afa palwa tis s@adesohihestswll, off dbapdy atd aly tyeesi afe
nodul e (500) capabl e of noving up and down operates the switch (520). Wen
the poi ntiobjedswittea sodbtesifmbi)toiasfing@ssethct asopet ad thel ito&Vuirfie @820) ., a
graphic icon indicated by a pointer (540) on a screen (530) is selected

and, then, rhéss tdToBfbl &RAMIAeRY function is perforned. 14
PCT/ KR2004/ 000840 On the ot her hand, the pointing device of the present

inventign nmay enpl %1;‘%62}%5 ‘é&ﬁlﬁﬁﬁm%htsaaf@l re %X%Hﬂ&)flﬁ‘?eal?& a#@en&aﬁ;( pyf a

hand, and all types o ects wth a surface simbtar“to a tinger surface

as well as i . . t the.pointer. 5 The
for egoi g SUASEHCLHF linfithbARE phShefs LIERDY' THE WG SAtFiR Ml ialT s
limting the present, inventign. Th resent, teachin can be readily .
appl i ed t o WPHER 1o s B5pes, Bp ApReitists. “THE deseciption: Slothe grrosans TRy e is
invention i,s intended to be illustrative, and not to limt the scope of
the cl ai ns 0igRASA 1g| g%r strgtive, aadiinatcier iligmd | thgngropsr phtthe nddaims. | Meay
apparent to those skilled in the

alternatives, modifications, and variations will be apparent to those skilled in the

10 art.

Industrial applicability

Thus, the pointing device in accordance with the present invention can be

embodied in a small space through the minimization of the image-acquisition area.

15  In addition, the pointing device needs not a mouse pad or a flat surface. The
pointing device can be embodied on portable electronic devices such as cellular

phones and PDAs because it is small in size.

15



10 art. Industrial applicability Thus, the pointing device in accordance
with the present invention can be enbodied in a small space through the

m nim zation of the i mage-acquisition area. 15 In addit.i.0n, it ng
devi ce needs not a nouse pad or a flat surface. The %m%@@gj% be
enbodi ed on portable el ectronic devices such as cellular "~ phones and PDAs
because it is small in size. 15 PCT/KR2004/000840 What Is Cained Is: 1. A

poi nting dexice conprising: a light emtting neans for illumnating a

subj ect selMMroup consisting of a surface of a finger, a

| attice, and any perceivable pattern; 5 a hole through which light fromthe
li ght emittingl-méepeintisg dewieswiompeisingin i mage- acqui sition area for taking
an i mge of the subject fromthe transmtted light; an image-fornmation
means for form hightremittige nisank ofowsillngninséng iagkbnbjectefelectied dirbmothd eoup

| mage-acqui sition area; 10 a conversion neans for converting the inmage

formed by the i magendistingeéf ®urfiRedta tinger, alatticednd nySpetbeivabRPhtRth;
operation neans for detecting the change of the inage and cal cul’ating the

amount ¢f t he LCRGIBYRrdEhRehith Sicht BohY itfe 1?1&%%1&5&%&&%5 [sQfdsffitE@nver sion
means. 15 2. A pointing device conprising? a lidght emtting neans;
an image-acquisition area for taking an image of the subject from the
transmitted light;
an image-formation means for forming an image by focusing the light
reflected from the image-acquisition area;
10 a conversion means for converting the image formed by the image-formation
means into an electric signal; and

an operation means for detecting the change of the image and calculating the

amount of the change using the electric signal output from the conversion

means.
15
2. A pointing device comprising:
a light emitting means;
a light guide structure for guiding light from the light emitting means to a
subject selected from the group consisting of a surface of a finger, a
20 lattice, and any perceivable pattern;
an image-acquisition area for taking an image of the subject from the guided
light;
an image-formation means for forming an image by focusing the light
reflected from the image-acquisition area;
25 a conversion means for converting the image formed by the image-formation

16



a light guide structure for guiding light fromthe light emtting nmeans to
a subject selected fromthe group consisting of a surface of a finger, a
20 lattice, and any perceivable pattern; an inage-acg-sjti r
taki ng an i mage of the subject fromthe guided Iigh??yﬁﬁakgggggﬁgpﬁgglon
means for formng an inmage by focusing the light reflected fromthe
i mage-acqui sition area; 25 a conversion neans for converting the inmage
formed by the inmage-fornmatio 16 PCT/ KR2004/ 000840 nmeans into an electric
signal; and an opgﬁﬁ9$8ﬁ°ﬁ§§ﬂ§mﬂ6ﬁﬁﬂ@$ ing the change of the inmage and
calculating the anount of the change using the electric signal output from
t he conversi ol QneaRison s1eans Toedeglsitimg Hie elangeeofatbe doigneadivplailating theor
claim?2, wherein the light emtting nmeans is selected fromthe group
consi sting of a |agbtuntof theichgngelusidg thacleatrar sighaldmitpainomnthe cganérsion
el ectrol um nescence. 10 4. The pointing device as defined by claim 3,
wherein the |ightmeahd.ti ng neans conprises at |east one light emtting
di ode. 5. The pointing device as defined by claiml or claim?2, wherein the
conversison neans is a CMOS i mage sensor or a CCD i mage sensor. 15 6. The
poi nting device as defined by claim1 or claim2, further conprising a
sel ection but ton I L t i : al,n er:

30nTh@ po?]l‘t’fﬁer%cﬁgﬁge ihg n;f%fﬁ%ﬁ ¢ Chhifh P18 m PGB i lignt

poi nting device or e
emitting means is selected from the group consisting of a light emitting

diode, a laser diode, and an organic electroluminescence.

10 4. The pointing device as defined by claim 3, wherein the light emitting

means comprises at least one light emitting diode.

5. The pointing device as defined by claim 1 or claim 2, wherein the

conversion means is a CMOS image sensor or a CCD image sensor.

15
6. The pointing device as defined by claim 1 or claim 2, further comprising a
selection button for selecting a target with a pointer moved by the pointing
device or entering a command.

20 7. The pointing device as defined by claim 1 or 2, wherein the image-
formation means is one sclected from the group consisting of a spherical
or non-spherical lens and a spherical or non-spherical mirror.

8. A pointing device comprising:

25 a light emitting means;

17



20 7. The pointing device as defined by claiml1 or 2, wherein the inmge-
formation nmeans is one selected fromthe group consisting of a spheri cal

or non-spherical |lens and a spherical or non-spheri Cﬁ?fmooﬁodﬁmo

poi nting device conprising: 25 a light emtting nea
PCT/ KR2004/ 000840 a |ight guide structure for guiding light fromthe |ight
emtting neans to a subject; an inage-acquisition area for taking an i mge

of the subject fromth uided _light; 5 an imge-formatiqn neans for
forming an i ma"ng \ ep u&ﬂh‘ﬁuﬁeh@rl gYding }lgﬂﬁ bope dhe light eRutting means to a

i mage- acqui sition area; a housing coupled to the inmage-formati on neans; a
conversi on means $@Wyedonvert i ng the image fornmed by the inmage-formation
means into an electric signal; 10 a printed circuit board on which the
conver si on neamsimagefraoguikition apaceforftakingrat anagnaf theesubjghtirani the igngdodeans,
t he i mage-formati on neans, the housing, the conversion neans, and the
printed circuit bhghtl; and an operation nmeans for detecting the change of
the image and cal cul ating the anount of the change using the electric

signal @utput ohr QRWEOFoRRMIAT Sheths k5 TBARR: Thged By b Bkife ihe el
defined by cl aatli m 8,gv\,h?ar ein the sgbj ect 1Is nen lseisr%c?j df?%rln hﬂgeglrlgtﬁ;tp

consisting of a spRGH ﬂ&mathéiillﬂggé-’ac&uilsﬁf&ni £8a- and any perceivable
pattern. 20 ?

a housing coupled to the image-formation means;

a conversion means for converting the image formed by the image-formation
means into an electric signal;

10 a printed circuit board on which the conversion means is fixed;

a cover for protecting the light emitting means, the image-formation means,
the housing, the conversion means, and the printed circuit board; and

an operation means for detecting the change of the image and calculating the
amount of the change using the electric signal output from the conversion

15 means.

9. The pointing device as defined by claim 8, wherein the subject is one

selected from the group consisting of a surface of a finger, a lattice, and

any perceivable pattern,
20
10. The pointing device as defined by claim 8, further comprising a contact
sensor for determining whether the pointing device is in use.
11. The pointing device as defined by claim 10, wherein the contact sensor is
25 embodied by means of a direct contact or non-contact fashion.

18



10. The pointing device as defined by claim8, further conprising a contact
sensor for determ ning whether the pointing device is in use. 11. The

poi nting device as defined by claim 10, wherein the ﬁmﬁmabdgﬁo 25

enbodi ed by neans of a direct contact or non-contact

PCT/ KR2004/ 000840 12. The pointing device as defined by claim 10, wherein
the contact sensor controls an on-off state of the light emtting neans or
t he conversion nmeans based on whether the contact sensor is touched by a
human body or 5 an object. 13. The pointing device as defined by claim 10,
wherein the contact sensor is positioned around the inage-acquisition area
wi thin a radi Ug.&he gednfing dewicefasodefiteel bgntlaim do, mleréinsthe emtactsiensam
area. 10 14. The pointing device as defined by claim 10, wherein the
contact sensor oerasem oheoffaitatei of tiske Vighe eomkiynd encamspoo diaoneerdion ng
the pointing device. 15 15. The pointing device as defined by claim 10,

wher ei n the cont Ahns basdron Waeier e EQRaEIAs@ isdogelRty & Rufitnt iday &
selecting the present position or a predeterm ned functi'on indicatéd by a

poi nter 5 16. Theypghking device as defined by claim15, wherein the role
of the 20 selection switch is perfornmed according to the change of tine
interval between contact and non-contact to the contact sensor. 17. The
poi nting device as defined by claim8, wherein the |ight guide structure,

ts? r6ui:tmj ?g? For Tt i Phe Bgﬁll?f?lg (ﬁar\]/?cet gseder}?ﬁje ig)gcﬁirﬁ 1"6? ivéheegeigsthg gont%gt éerr];[sglg 1rsal
positioned around the image-acquisition area within a radius of about 3 cm
from the center of the image acquisition area.
10
14. The pointing device as defined by claim 10, wherein the contact sensor

operates the pointing device only for a program requiring the pointing

device.

15 15. The pointing device as defined by claim 10, wherein the contact sensor
performs the role of a selection switch for selecting the present position or

a predetermined function indicated by a pointer.

16.The pointing device as defined by claim 15, wherein the role of the
20 selection switch is performed according to the change of time interval

between contact and non-contact to the contact sensor.

17.The pointing device as defined by claim 8, wherein the light guide
structure, the image-formation means, and the housing arc united as an

25 integral structure.
15



19 PCT/ KR2004/ 000840 18. The pointing device as defined by claim1, claim2
or claim8, wherein the 1inmage-acquisition area is coated in order to
prevent damage or contam nation of the imge-acqui Sitd # The
poi nting device as defined by claim1, claim2 or c|§ﬁ¥fﬂ§ﬁ&ﬁﬂkgﬁﬁﬁ§49
operation neans receives the electric signal fromthe conversion neans and
determ nes the distance and direction for a pointer to be noved by
calculating the electric signal. 10 20. The pointing device as defined by
claiml1, claim2 or claim8, wherein the inage-acquisition area is a

transparent nenber or a virtual plane gosi tioned at a predeterm ned
di st ance fromk$hdhepeggingdendcs on dafiaed by 2faim 1, claim 2 or claim 8, wherein the

image-acquisition area is coated in order to prevent damage or

contamination of the image-acquisition arca.

5]

19. The pointing device as defined by claim 1, claim 2 or claim 8, wherein the
operation means receives the clectric signal from the conversion means
and determines the distance and direction for a pointer to be moved by
calculating the electric signal.

10

20. The pointing device as defined by claim 1, claim 2 or claim 8, wherein the
image-acquisition area is a transparent member or a virtual planc

“positioned at a predetermined distance from the image-formation means.

20



