" M\e3e@, " N6OT*/ *159159* Movenent -conpensat ed visual display Field of the

I nvention The present invention relates to a visual display ' o]
a method for generating an image in such a device. s Backgro@ﬂﬁ”lﬂmmlmmm
invention io I's 20 Popul ar visual display units such as tele

meant for an audi ence made up of severalpersons. Each individual's§ét's a
different angle of view va%S}e ae%?—%gﬁlp%ﬂsét}é% \H&Eaﬁ‘&"bp? osition to the
screen. However, only at certarm angtes cair the vi see the images

best. Such BEigkl gfithedrvertioh opti m sed for per sonal [ sed vi ewi ng. By contrast,
portabl e or hand held visual di spl ay equi pnent such as portable

t el evi si on Personal jtal Assi st ants (PP , laptop PCs, bqys,
portable V plgsent Hﬁ iophestaies targ Vi fé‘?ﬁ deycespRgite’ %g@ﬁqEQgﬂgra
result, th creens. The small screens nake

readi ng or ﬁﬁl'n%ést he (e:‘r(rgé%%ﬁ [ flc%ult when hel d by persons on
constantly m)V| ng or vibrating floors. Summary of the invention The present
i nventidn ainms to provide a new and useful display unit, and a new and
useful nethod for SP a an image. This invention proposes in a first
aspect a di%@@y—%é—#@gﬁm%: di spl ay means for displaying an i rage; at
| east one sensor for detecting changes in a position of the display unit;
and neans byopdiae isuae d| &Jr%sm@cvgd RIigTORs fAredmbant fsPaRSaudienedianges

in the position of the disp unit. 2s In a second aspect the invention
proposes a madaop of SﬂvgpalaperﬁgnanEaﬁhgedwmuahugatﬁ & pifierentoangle af yieypl ay

are modi 11 eHch ERePBR o'l Helsorl R BobfIBAR e SPieRHh eV g R Phalt
2 In ei toherar\:gaé§cahhhed‘@n9% $dt [esinmages bast. ls@;chhg@temg dré .ot optintiséde to
not i onal flxed axes relative to sonme other object, nost particularly a

person's h dar personalis ’f"'ie&‘&"ﬂgons in the i mage may be to vary it (e.g. in
size or position on a screen) to conpensate for the changes of the

posi tion, AP t ii e dss bet t he
figures Pre etrcpgga%e\aﬂt urege %F%t%lqg ﬁée@%rﬁ%m@# \grﬁéentdescrlﬁ or the
sake of il |tekvisionsyPaersbnal Digital Ass‘iﬂaetsc(é’DAs)tIaptdeCsv\gaglebogs;rmmable

whi ch:

VCDs/DVDs, handy phones, etc. are meant for single users. As a result, they

15 usually have very small screens. The small screens make reading or watching
the screens difficult when held by persons on constantly moving or vibrating
floors.

Summary of the invention

The present invention aims to provide a new and useful display unit, and a new
20  and useful method for displaying an image.

This invention proposes in a first aspect a display unit comprising: display
means for displaying an image; at least one sensor for detecting changes in a
position of the display unit; and means by which the images displayed are
modified in response to changes in the position of the display unit.

25 In a second aspect the invention proposes a method of displaying an image in
which a position of a display unit is calculated and in which the images
displayed by the display unit are modified in response to changes in the
position of the display unit.
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"Figure 1 is conposed of Fig. 1 (a) and Fig. 1 (b), and illustrates an
enbodi nent io of this invention in the formof a Personal D gital Assistant
(PDA); Figure 2 is a block diagramof the nechani sm of the enbodi nent shown
in Figure 1; Figure 3 illustrates the position and size of a display inmage
relative to the display screen in the x-y horizontal plane, as is typica

for the e od| is Lllustrated in.Figur t,r

bosi 11 o of N sy e SBARGR S ppRiLoh 345°b8 pueb B M. el B chdtnel s e
di spl ay scripe@ axes)hér relativeabisofid athePbbjeet, méstgﬁmmawhlmrmheaaced by
t he enbodi nent |Ilustrated in Figure 2; Figure which is conposed of Fig.
5(a) and Fi &i illustrates the 20 di nensions of the display inmage,

rel ati ve to mﬁ fications inithe imagaanay e tonvaryiit (8.ay ins sizecqr PesitioR: op- @(

pl ane, [ f [ I trated
" Fi gur e fcfégﬁiu Rt Gt G R hd DA thE HBSIBH, 8 18 S wer cdes 4
enbodi mant mbbhsnﬁgﬁed in Figure 2; 25 Figure 7 illustrates a variation of
the embodi ment whi ch uses accel eroneters and gyroscopes as sensors. 3
Figure 8 il at es.anotper_variation of the enbodi nent which uses a
camera as ééﬁgﬁgﬁﬁﬂ9@@§giﬁﬁﬂﬂﬁﬂ¥§f the embodinent Fig. 1 (a) illustrates an
enbodi nent of the invention which is a PDAwith a small s screen 100 for

di spl ay, a preféead ieanires ootHe Wéﬁ@hewmehswt éndéélﬁlb@dsrf@rl lthé ageKea of 20,
whi ch, besides other functions, is used to determne the relative position
of a vi ewerillgstration onlytwith defsparm todhe éollondng figunes in 3dhi¢hidi cat es t he
direction of a line in the display i mtage when the PDA screen 100 is at a

certain posgdti i e ] )

osi 1 on TRV 145 cBrbateb ST taderdlFG. £12), RO Mblheldh BB dert oy
Fig. 1 (m) asfthi ibbéntmninltaecf@nm@facperéémm |feeigant(PDA)e PDA has been
turned through an angle A between Fig. 1 (a) and Fig.1 (b). Due to display
control in this enpodinent, the display content ins ,as, in . its original
attitude reTighre e tsoatbleck/.dawanhﬁﬁ they e 'St’ﬁrci‘f R%gtﬁmpﬁ imeRt OWRTHE | i ne
130 in Fig.pikykety- is parallel to line 150 inis Fig.1(b). Athough Fig 1
illustrates €onpehsation for a rotational novenent to PDA, the conpensation
can actually be processed in response to any rel ative novenent between the
vi ener and [Figarali3s fllustrateBhthalipopitiap andtsize ofict displgy kmege tefativei tplthe
contents stabl e agai nst, random nts, of the, screen bu al so _el.i m nat es
or attenuat®§ play$Ej&en; in %Fiyuggr'm%gﬁnﬁhésdls fﬁpéﬁﬁl j@r he &ipbedigient ng
the vieyer' fuiieadd ih Figdre i ewer is stationary the device can be thought of
as offering a stabilisation effect, and if the viewer is continuously

novi ng the deV|ce can be thought of as usj a tracking function to
re- posi t i onFigyre thatusiratese th@rd{jl@'tm ohe \ﬁ'iﬂ?@:\f image, selative ttaoa kiotations

content to &Eg@icéme?ﬁ’%‘i' th@' %plég%tc?é% fhoﬁic?rﬂér’" a’ﬁ% 23 @et&bfc}gll}fg

i mage which™i ar ger than screen 1S geherat

is a block etxmrmedfoytthe eemﬁmdimhmush‘ratbu”a Figuwrer®;i on, which is a PDA
havi ng a portable di splay 200 which is a planar display screen which

Cvpi car S‘Zeféagiﬁaé} SoSiEhTS Gouoreenand sy Heb e iay Hbhy fistraliy, he the
Di i i
rect 4 r%ﬁ?ér%ﬁbrn}g?més i ré%%%ége NF‘éIQt{R’% Eo”a rddioAd ! cﬁ§rgjgbérﬂbﬁb’ of tﬁé‘a S

in the x an quent sends processed | mages to the
screen 200. dlsplagnsmreennntthézr}x pleneleaeasstypm&yrmxpenerhc&dwéaydi@ppeafemd een.

The neasureng uni t ,220 are processed in a de-coupling unit
230 so thate%ﬁVEWW%gd@ﬁ¥“ﬁ§§Hb§@H gd interpreted and expressed in a
3-axes system describing three dlnen3|onal space by axes x, y and z. s

There are tRigaee ®nisral biock didBramS6f a2@Bntrbh rhéthapREradinTenG - erfBsMiment

controller
illustrated in Figure 2;

25  Figure 7 illustrates a variation of the embodiment which uses accelerometers
and gyroscopes as sensors.



" process the display signals in reaction to novenents al ong each of the axes
X, Yy, z, respectively, i.e. controller 240 for the x-axis, controller 250
for the y-axis and controller 260 for the z-axis. Any novenent along the
z-axis which results in a visual effect in the x-y plane io is processed by
the controller 260. The resultant imge on the screen in the x-y plane by

effect of t t. h sat ed
For “any changdfe § 15teie SROMA eI S PG TIenE L a8} %, FEIRES ™", Fe
di spl ay driaes séhformay have a text wap function working with the input
from di spl ay controls 240, 250 and 260 so that the text strings is flow
cont i nuousl |n the display screen. That is, when the i mge noves rel ative
to the scrd2@Saiption.of theemhodimentis di sappear fromthe edge of the screen,
they are regenerat ed at a new edge position on the screen. Fig. 3 and Fig.
4 each sho nq&gﬁ ; C r on

t he di spl a\;/hg aé%@s‘?l%te anéal) m%@t%; es@{é%gtgb rﬁn\é}glﬁ?hgﬁepp% \B{tg%tcﬁﬂ %rll

an i nage dlsméaryad)Oofortdhsplayr acbuttoon 1h@ foo wedtking hetateo seleatign a@ndt besmalhge

he. scrcen (ISP GAPnGRIcT GRRRER Get ITRLONlScUSHELLD CHIRSTIR 9 BHIPRYP of
the screen 6d’s|ﬁd]?oftaa\tnbﬁ/e'r %d ﬁpfrﬁegﬁ&bldigsé}ﬂéhtmm 19he 1139 iﬁﬂ)b"a'té@'thém” d

relative to the image. In Fig. 3, an imge 3 I s generated 2s which Is

| ar ger t harditgddiphapf gplinenin theddisplay lmage@vmtheu PDAcgeen aaa l@aéatderta‘in t he
I mage 300 and the nd breath of n_310 d nt r ol

scope: R R M feckatng Rf oD 1 o $rold Ao SHERM hage

E cont;onuaMo/ i$ E?ncBQééd | Anadstatie eferbhge Qiﬁ@t é@'thétCFRfN ”&r‘i@ 1*(19 @;gﬁp@@sat e
for novenents of the screen in the x-y plane. This prow des i nage

stability agnhpated: alnnerﬂ%smvemtlwdhet dasreen wirned through lan alnglecﬂ i ons

chove  t ne. dratBEEn 75y A EBARE OlF «F PRl BGREb bR BAER0 4R g0

when the SCdugplay%atérnrr§ﬁ1a&ryJ@§ |rﬁ|t§ etiginabattitutid retativertorthe viswdihand does e
shows s a maxi num t urni ng ang 8 between the turned screen 410 and the

origi nal sch@etirpoxith itae dﬁz/@pe bThe finat 13Gén iFiggd(alos paralieloto ligeat&dy in
15 Fig.1(b). Although Fig 1 illustrates compensation for a rotational movement to

PDA, the compensation can actually be processed in response to any relative
movement between the viewer and the display. The display control not only
keeps the display contents stable against random movements of the screen but
also eliminates or attenuates changes in attitude between the display

20 orientation and the viewer's head. If the viewer is stationary the device can be
thought of as offering a stabilisation effect, and if the viewer is continuously
moving the device can be thought of as using a tracking function to re-position
constantly the image to the viewer.

There are two kinds of content to be displayed: pictures and text. For displaying
25 a picture, an image which is larger than the actual display screen is generated.

Fig. 2 is a block diagram of the embodiment of this invention, which is a PDA
having a portable display 200 which is a planar display screen which defines an
x-y plane, such as an LCD screen. A driver unit 210, which typically employs
commonly used methods by LCD display drivers such as the Direct Addressing
30  Matrix Display Method [1], amplifies display signals in the x and y directions and
subsequently sends processed images to the screen 200. A sensor unit 220



"Fig. 5 illustrates how any novement in the z-direction such as a rotation
of the PDA about the y-direction affects the inmage dinensions in the x-y
plan. The z axis represents the distance of the screen to viewer 550. In
Fig.5(a), the display to plane 510 turns by an angle 8 fromthe horizontal
position 500 in the x-z plane around an axis at the centre of the cross

The. sorean SABCREMORBmeRRS of SR¢ didioy Seiih, M Fidaskfomptiphdng s, T
Fig.5(a), tit Qzacaeeiﬂacesz;eﬁrihad gectouwplind @nitef30 s teatamydmioneaiontisdeby
540. As the ri g ht side of the screen 530 turns towards is the viewer, the

conpensat ed®q iterprateda @8ds gxPressednin; ife 3-axpR syt deseribing et hig@wer

550 sees a h.%thlP in constant in size regardl ess of
t he rmvemsncﬁ1 H}?\f\,@gcr ee Igﬁég‘;?c(hggna?mectlon or of any novenments of the
screen in the x-y plane. For controlling novenents al ong any of the axes,
t he respectThmecamthmee fcontrolers 240, dZiSOeQBme tfmembodenedlto;ﬁatthaenmraﬂascaded

structure as sho 6. Thefe ck signal s indi cat sitiony, a
vel oot 15y Bnaessthe. feplad sisnals 1) reanion 1o BovSIPaRPPG Sa6R T 1B axeb X 7
position copty %%Eéct%g/ i, Y:%hf?ﬁ"érbﬂ?mrrtﬂb éxu?ZE’o PslieR 2 5RCToR tIé té)ﬂé‘
controll er 630 0 i's a nodel of the rlver in whi Mis

t he mass ofandeombBier 260£auithenzakisr st - or der Iag W|th ti me constant ~
represents the display delay. Units 650 and 660 are integrators describing

vor oi Ly artp BB 4 RES L5 RBER. Brfle 1" el SRS MBS Hondl

cont rol 1o 00ppreessvrdasy fheodbrititfler 26O The gesUltant Magd!bAthé eeendnghe x-y
accel eration control |oop 670, one velocity 30 control |oop 680 and one

posi ti lon coplene| by @ff&csm theneontraller 28bhesna dimansian and §|ﬁecfl§1&§tﬂé$
Gonai n anq (ieeiefted i o ndsf SR edifo BRARINE a0 er Toon 670

to the outer loop 690 [2]. The novenents of the PDA can be novenents of the

PDA rel ati vieor @ textidisgsialy, the alisplay dtigersyt0 rray lev@ @ textawrapeonctionf wordndDA
relative to the viewer's head which ma

é al so_be nmpving. These two . .
framewor ks Wi Re dRPytHiEorasRlayantiol $4hayoBandefft a9 ﬁb\a&&h%emﬁtf'ﬂ@
vari ati@ns %rhﬁ\ f h two
are gi vfén a@‘%&gﬁgl es I'n tﬁ{e %*IPX%E\&? ?@P%% ust t S @ng%%%]%&
conf i gur at i torthefscoeen 6 thatecertain mrdmdlsabpearefrom thetendenafithe sicredre they
i nvention. The enbodi ng E i s a PDA { ? rises a

are regenerated at a new edge position on the screen.

Fig. 3 and Fig. 4 each show the screen, the image on the screen and the control

scope on the display plane (x-y plane).

20  Control scope means the limits to which an image displayed on the screen can
be moved: the boundary of the image does not cross into the screen display
area. Conversely, one can imagine the screen positioning itself in a static image
area, the positioning of the screen to the static image representing position of
the physical world relative to the image. In Fig. 3, an image 300 is generated

25 which is larger than display plane 310. The difference in length and breath of
the image 300 and the length and breath of the screen 310 defines the control

scope: Ax and Ay in the x and y directions respectively.

The display image is continually re-positioned within the control scope limits to
compensate for movements of the screen in the x-y plane. This provides image




" display driver 710 and a display screen 720. This variation nonitors the
rel ati ve novenents of the PDA to a fixed coordinate system Thus the
control systemfunctions as a regulation system Unit 700 is a digital
signal processor (DSP), which functionally receives a reference signal 701,
and conprises a controller is 702 and ansi nformati on-processi ng el enent
703. The co : | Lol i | £ s to
(he i xed coBPinEoafse witidd. o Ridiehts; Gk oy ScBETTn the eEha of
fromthe b i ' eg. C [ those illustrated
in Fig. 2 ﬁh%%%éﬂag]er 2%)%: ?ﬁ%éﬁ&dg@{e @eafﬁgﬁlﬁﬁ%#ghﬁﬁlgﬁéﬁﬁﬁ%ﬂt roller 702. The
de-coupling unit of Fig. 2 corresponds to 20 element 703 in Fig. 7. The
enbodi ment [GgMArdiRs theBfféct/HhBRIRer indl coHirolbRy BRRAEiIMaYB! 40D BRAGHE ©
accel eration”signals and a unit 740 made up of gyroscopes_whi ch monitor
angul ar velwheén yha soresinsd2Gaxperiaviees aatafalian ontheex-y plane.glhefiguiecshaws:

preferahly used.for the.sake of jkeepin he, enmbodi nent | 1, and handy.
Sorean posid Tdmiim WDk 8Ra® fn BERVGRh, IRE HERSE Scikel 47fans, K on8

vel ocity signtabs pb¥itiohuear Bt Bt the iRRIYe’48D his fot tatelust rat es anot her
vari ation of the enbodi nent of the invention. This variation nonitors the

nmovenents of the PDA relative to the viewer's head. It is likely that the
vi ewer' s hedig- Rdljusiraies hewnany mpvemest énthrizdiiection suel astd sotatiar of the

tracki ng Syﬁlb?\”ébolfﬂitﬁe %Q&n%c?igélﬁe%ité fHe Binﬁ’ér%(fcgrﬁ ﬁ\éﬁ%g?%ﬂaﬁgﬁ ig%h

receives a rererence si‘gna and conprises a c

i nf or mat i oraxls eeEresents the elistahcd0BtheTduredty &3 eiewepBB0I FeBigeb(d),theaisplay ver
810 and a display screen 820. The sensor in this variation is preferably

a caner ¥ 83anui1eHUEYT Py apoangle tofremehs dipsigpnted positienrpAthindhg. x-z plangy
whi ch mmoni té’rrogjrr]\g Neh BRR! &t A8 Qdnthd6¢ mfgﬁi;s'sss&‘?ﬁﬂ'of':t% SRicE. " 18t Onal

i nformati on, I mage processing nme in visual servo control Ccan be
used, for exieuglleffect e shownrmFigy6 udkenf thatsoreem$30ds durneadr awby fioom thesed

i |t Ki hod T | i _Si and th | it
Sl gnal s canBESE BieEh SHJF s FRGWRR Fl FA) PRITBUS A20dR casias Sndhotsh o
state obseryigg .dsr%rﬁgﬁé(}féaggd gy 54t8 Afaﬁdsﬁte;vgqﬁt sti0of tHaCscRBeN 838a561s th\e/.‘PGS of

the invention is Int to be 11 Ive and not 1o limting. Various
changeslsor timedvitiveat then sompenkatednimaierddOsisdoadei smdllenpnotheurighb sideose

skilled in tghe t witho departing, fromthe sco of the inyent.ion. For
exampl e, al MGughecHovaiona s688 . 4ePiav ilch HRoaas fr fomriicrnaianancass
described agoarRBtE TR MoveMEMSCOPIte AtdesRNRT e zohhéétk%r}’,péﬁ_d?f aRgnsors
can al so be Used. The 1nvention allows viewers' eyes to be less is subject

to fatigue mpvemenptd okthegcrean i thplxay ptamet ents. The vi ewer can adjust his
attitude to the screen while the displayed content tracks the novenent of

et hod and S3par i o AEReR ARRBREYA e ek e ARBERLAEFEHT AR et >

conponent s. diRkeftienecare be?develogedEas Khoakeaddd stnuctufe ystsiowhVirDFsn! GiyThe
Princi pl es fz;na Agpl i ca}i ons of Liquid Crystal, D splays, KTK Scientific
§Rhack

Publ | Sher s/ signals indicatg apasiiond/, Eowipsity v @ndeneasgaleratioma. wiigh

DO e AnpBPEORESEaNaIR o o B3itioh Sonfolldi 1), & YBinclty Bonitbiel eog

Aut Orat ., vamd ahacceleratiorpgontfdlier 630, Oct. 1996.

Unit 640 is a model of the display driver, in which M is the mass of the PDA,

25 and the first-order lag with time constant t represents the display delay. Units
650 and 660 are integrators describing the physical relationships between
acceleration and velocity as well as velocity and position.

In the cascaded control, there are three feedback control loops cascaded from
the inner loop to the outer loop: one acceleration control loop 670, one velocity
30 control loop 680 and one position control loop 690. The most important feature



"8 dainms 1. A display unit conprising: a display means for displaying
I mges; at | east one sensor for detecting changes in a position of the
di splay unit; and means by which the inmages displayed are nodified in
response to changes s in the position of the display unit. 2. A display
unit according to claim1 which the sensgr includes detection neans to

detect the w i Lt el the relativ | t] f .the er
aﬁdegi spl ay°fu§¥?(¥ad§.%aﬂgaﬁ@zrsa);ﬁé}np]e %M%iqggh%ohocﬂ%gfﬁgé fe:&%r%ﬁpcﬁ gﬁ?d
det ecti on regedfensyefonmaindirdl pracessiag ahaneosasiet vut bReY 6he frohPtHéeinaer t he
viewer. 4. A display unit according to any of claim2 or 3 in which the

sensor is doeaRdPdo te optetileen 890 [#it according to claim 1 in which the
sensors include at |east one accel eroneter and/or gyroscope. is 6. A

di spl ay uni Th@fﬂdl{e‘i’ﬁ&&sto? thie PHA ?ca%&ﬁmd'v%]n‘?erﬂé”&i‘ the'PbA ISR 9 fik&d 7 A
met hod of displaying an 1rmage using a display unit which conprises
det er m i ngcqurdinateo systemt, lmdidbranbegmentst of thedPDAdefativedo tthe viewsréshead

di spl ayed in response to changes in_the position of the display upit. 8. A
et Eo_dyaccd’t"'a'icﬁgﬁlacy &isg ez Mayingi cﬁh?ﬁ%pw%ﬁ'[a@e‘ﬁ?ﬁkﬁ' D ;wiy,g'a e PbAs

rel ative Z%Weﬁ\%ﬁtsvh%‘g% d@ﬁr?e%! ﬁ%‘v’i&dﬂﬁﬁ%ﬂ/ggé‘ﬁbﬁsooﬁh@' éﬂmﬁodiméﬂ?'v@ﬁwiﬁ he
display unit"s position 1s relative to a tixed coordi nate system of three

axes r epr esthatscopetdi thee indientiois bbwhichstpacare diven as eraimpiesdodbe dolloyving. any of
claims 7 to 9 which, upon the novenents of a 2s part the display unit al ong

{he o et T SRt NARVEN R GRS o BBLor e VArRRpS OB ofd, Lo,
to 10 whi chembe@imdrate e MEATHEN! ThefenifilitiepPli@y PDA whichr@pniprisesta on
perpendicular to the direction towards the viewer, the positions of the
i mge are rdigplay slives 746 andra displayoscrean d20. This variation monitors the relative
movements of the PDA to a fixed coordinate system. Thus the control system
functions as a regulation system. Unit 700 is a digital signal processor (DSP),
which functionally receives a reference signal 701, and comprises a controller
15 702 and an information-processing element 703. The controller 702 aims to
stabilise the PDA images with respect to the fixed coordinates. The reference
signal 701 is a constant zero input from the button 110 in Fig. 1. Three
controllers such as those illustrated in Fig. 2 for the directions x, y, z are
implemented in controller 702. The de-coupling unit of Fig. 2 corresponds to
20 element 703 in Fig. 7. The embodiment comprises a unit 730 made up of
accelerometers which measure acceleration signals and a unit 740 made up of
gyroscopes which monitor angular velocity signals. Small MEMS
accelerometers and gyroscopes are preferably used for the sake of keeping the
embodiment small and handy. Screen positions can be approximated from the

25 acceleration and the velocity signals by integration in DSP 700.

Fig. 8 illustrates another variation of the embodiment of the invention. This
variation monitors the movements of the PDA relative to the viewer's head. It is
likely that the viewer's head may also be moving. The embodiment now
functions as a tracking system. Unit 800 is a digital signal processor (DSP),
30  which receives a reference signal 801, and comprises a controller 802 and an
information-processing element 803. The system comprises a display driver 810
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() - Llooﬁz 3& c(c)mmohllw%& (eatm@%&e(d) of ccﬁ‘félﬁﬂﬁn-&aséd vEUﬂaDtYacl&hg métheds [3].
:110% & 1 10%

1100 & (), TR ORGSR Hns Siqnals, Rtk (he. elpsityy Signalse gan be obtained by
0 ! }?;/;f‘l(()()) |ﬁ§(%’@é§|{§%(th? d?o%ﬁgﬁﬂé@ % /erﬂfé?‘gfate SbsEVArSinplefhentdd in the
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9~i’\?j_:!|10(V&()-l f@10% & ()-10% & ()- & 10% & ()-t10% & () -!
10(V & ()

10% 8 ()%hwmi%oé CoRo o hesihuepyors s intendedeto be jilugiralive and net) ¢ @

10 limiting. Various changes or modifications in the embodiments described may
occur to those skilled in the art without departing from the scope of the
invention. For example, although the sensors used in the present embodiment
have been described as accelerometers, gyroscopes and cameras, other types
of sensors can also be used. The invention allows viewers’ eyes to be less

15 subject to fatigue by stabilising the display contents. The viewer can adjust his
attitude to the screen while the displayed content tracks the movement of the
viewer’s head and adjusts the position of the images accordingly. Such method
and apparatus can be used without too many additional hardware components.
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3. A display unit according to claims 2 in which said detection means uses
10 digital signal processing techniques to detect the viewer.

4. A display unit according to any of claim 2 or 3 in which the sensor is a
camera.

5. A display unit according to claim 1 in which the sensors include at least one
accelerometer and/or gyroscope.

15 6. Adisplay unit according to claim 1 which is a hand held display device.

7. A method of displaying an image using a display unit which comprises
determining position of the display unit, and modifying the images displayed
in response to changes in the position of the display unit.

8. A method according to claim 7 in which the display unit's position is relative
20 to the viewer.

9. A method according to claim 7 in which the display unit's position is relative
to a fixed coordinate system of three axes representing three-dimensional
space.

10. A method according to any of claims 7 to 9 which, upon the movements of a
25 part the display unit along the directions towards or backwards from the
viewer, the dimensions of the image are modified accordingly.
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