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.l\/bverren d visual display Field of the invention The present
i nventi \ﬂ@ﬂﬁmﬂ@ 0o a visual display device, and to a net hod 2@
generatl e in such a device. 5 Background of the |nvent|on opul ar
vi sual di sp‘l‘%y’éumts such as televisionsjare neant for an audi ence nade up

of several persons. Each '%‘véh%‘rﬁ’f"co%?ﬁsﬁte%‘\‘;gﬁél%"gglgng'e of view which
depends on the person's posSi , only at certainio

angl es can Kibld ofitbeemeerdiee t he i nages best. Such systens are not optim sed
for personalised view ng. By contrast, portable or hand held visual display

equi pnent ch as r.tabl e IeV|S|ons Per sona Ital Assistants
(I%DAE) Iaf)-tb) ff(iep? BY@HW ré "i‘)tﬁFtthEi‘ &is %@Mev'ﬁgnag)dﬁﬁﬁé@eth@ﬂéor are
nmeant for sidHirSting 8hfmade ,@Sﬁﬁgldewgéﬂey 15 usual ly have very snal |
screens. The small” screens neke reading or watching the screens difficult
when hel d by persons on constantly noving or vibrating floors. Sunmary of
the invention The present invention aims to gr](c)w dg a Inew and usef ul .
di spl ay uni useful nethod for displaying an inage. S
[ nvgnt?/on %@r@%pect a display unit conprising: display
nmeans for displaying an i mage; at |east one sensor for detecting changes in

a positiorPagulaheistiab displayninits sush eearsewsiondlizd mhbant 'I’@Qﬁﬁ Sidiehey ed
are nodified,in response to changes in the position of the display unit.

25 I'n a sedBade 4 tSQVﬁéa i PRIEANs-oRaph dpdivisiiah gets reodifferenti Spglayohglem
image in - WieR qdpBRGS bhIhe Perorfd PBLESN D e bEreeR! TRl GRS 85‘@/ TN ch the

i mages
10 angles can the viewers see the images best. Such systems are not optimised

for personalised viewing.

By contrast, portable or hand heid visual display equipment such as portable
televisions, Personal Digital Assistants (PDAs), laptop PCs, gameboys, portable
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 méthod 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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di spl ayed by the display unit are nodified in response to changes in the
position of the display unit. 11111111111112112111211211211 IIHl 5z~== @B
*c00002* 2 2 FEB. 2007 2 In either case, the change in positio%zcﬁgﬁ@
absolute (i.e. relative to notional fixed axes), or relative to sone other
object, nost particularly a person's hea?dl. The nodifications in the inmage

may be to Mareither da@edthd Bh&hde irP o@iﬂéhtda‘hnbé"ébé;‘olu?é(i?eg.rﬂa%att le%m?cﬁrb?éie' for
Sta

t he changes of the position, so that a viewer sees a e image. Brief

descri pti orfixgH axes).fargelasive te spaer ethier objegt, esostfparteulany amperson'sihekdnow be
described, for the sake of illustration only, with reference to the

follow ng fy ' f Fig._1 d Fi g. :
100y, ang 11 TERRARUERL T s hAURE el DLBPRTIF Ghe i Fsr TPesiion 5PfH of a
Personal Disgir¢en) tbssinsperdaté REVthe dfiapiges o the f@silﬂbﬁ,cgo HhaR B 4o a
mechani sm of the enbodi nent shown in Figure 1; Figure 3 illustrates the

posi ti oA ard@RIPJ@age. a display image relative to the display screen in the
x-y horizontal plane, as is typical for the enbodinent 15 illustrated in

Figure 2; B Rstriblion'st ihatgsréde position of a display imge, relative to
a rotationa 'S di splay screen in the x-y horizontal

pl ane, as is typically experienced by the enbodinent illustrated in Figure
2; Figure Frefgrresth festucesmmistbe ofveRtign willahownbe Fdescribel) for ltheisdakat e t he
20 di nensi gns_;of. the display i ma relLative o a rotational displacenent

of the di §Iﬁ‘f%§?t'99r%@ﬁ W'ﬁ‘ {e}f%reppgefl@tha%toﬁ]o%ng ayresiin Whish:experi enced by the

preferred enbodinent illustrated in Figure 2;
' Figure 1 is composed of Fig. 1(a) and Fig. 1(b), and illustrates an embodiment

10 of this invention in the form of a Personal Digital Assistant (PDA);

Figure 2 is a block diagram of the mechanism of the embodiment shown in
Figure 1; | |

Figure 3 illustrates the position and size of a display image relative to the

display screen in the x-y horizontal plane, as is typical for the embodiment
15 illustrated in Figure 2;

Figure 4 illustrates the position of a display image, relative to a rotational
displacement of the display screen in the x-y horizontal plane, as is typically
experienced by the embodiment illustrated in Figure 2;

Figure 5, which is composed of Fig. 5(a) and Fig. 5(b), illustrates the
20 dimensions of the display image, relative to a rotational displacement of the

- display screen in the z-x plane, as is typically experienced by the preferred
embodiment illustrated in Figure 2;

Figure 6 is a block diagram of a control mechanism in the embodiment
ilustrated in Figure 2;

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



Fi gur'e 6 i's a bl ock diagramof a control nechanismin the enbodi nent
illustrated in Figure 2; 25 Figure 7 illustrates a variation of the

embodi ment whi ch- uses accel eroneters and gyroscopes as sen_so?g FEB 200FEB _
2007 3 Figure 8 illustrates another variation of the enbodi ment which uses
a canera as a sensor. Description of the enbodinent Fig. 1(a) illustrates
an enbodi nefigures 8 tilestiaye ahbier Wairigfioh ofahEAnBbdieht Wﬁbrk us@s $FE&RRra00

for display, a button 110 for working state selection and a sm camer a

120, which,@%28F8%Y- ot her functions, is used to determine the relative
position of a viewer's head to the display screen 100. Line 130 indicates

the direct | spl ay i mage when the PDA screen 100 is at
a certain D&r iIOﬁolf nﬁ rf& the sane PDA rotated to a second

position. The line |o 140 is included as a static reference line so that

Fig.1(a) arﬁjg.’L((la)) iltestrabes anenﬂwdadenLoﬁtheM@emhﬂMWhtdhaé d PBSJRD&? haﬁpglﬁffgy
eto

bet Fi 1 nd Fi )
cont rol 5 n ket Rlofl ey AOUTINS Yot srEne stefksreCien and asmal g na
ine. ‘138 | amerte a0 MR- bEYRPs Bt AR ofl js; ubepL I bBteiAfie Bk Felaidn "
n
1I i Iel ust ratmlt%@npfe&s\aewens fheadator tbteacgnspiaal S(II‘BEBWEUE% Ltive 1BDA|nd£daees the
i op tuyal |, ed in respaonse to any relative
moverent bARELAN Bhe ecdne ATRPIE R Enage ey NeHaDa: scpvety 10BiR AbR Geeironl y
eeps the giosmlony FRMBRERoRLARL BAMPIN o@iP HUERRA! BN WfieSheen

but also elimnates or 'attenuates c es In at
20 ori dft atli4nisaintludes QSeavea*tatﬂ;c mefedendef hneesontlemeFlg Ha$tard d(e) yah e

Vieuer i o ComAEBue T4 Ehedvs Rt Bk PO Ban bsen Hethinrordhan g
tracki ng f weeheon FAi@ 1(8) I%QS' Fugpﬂb). Due to display control in this embodiment, the
display content remains as in its original attitude relative to the viewer and does
not turn with the device. The line 130 in Fig. 1(a) is parallel to line 150 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 é 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: pictureé 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



constantly the inmage to the viewer. There are two kinds of content to be
di spl ayed: pictures and text. For displaying 25 a picture, an inage which
is larger than the actual display screen is generated. FiZR FZBi #0m bl ock
di agram of the enbodi ment of this invention, which is a PDA having a
portabl e display 200 which is a planar i spl ay screen which defines an x-y
pl ane, suchkietsctembidMEaTseon the diplaie scrddint T%@n%é@%h%}ﬂéﬂt%: SR lthef @ﬁebpys
.commonly used nethods by LCD display drivers such as the Direct 'dreSS| ng
30 Matrix BNEpd20 aneprangsped in ange-coupknglusip|239 sog‘lailanylh movament m;g%y A
directions subse nl ends processed jmages to t screen :
sensor uni tcagglgdzuig[ %%@0%”846)&3{?5%?(@ 'HD\?er?é??f% c?fyspr'l’é %%\bé{gg stEFeéen.
The neasur eirshsiohyl spres®Nass x,Unahd 220 are processed in a de-coupling
unit 230 so that any novenent is de- coupled, interpreted and expressed in

a 3-axes system describing three dinensional space by axes x, y and z. s
There afe tIREER 3ERARTES) 13@%50'@4@,24@5@,5028@0, innthehembadiontinte Rach Eotroller

controller . I . S] | i.on . to nove ts al ong each
o the. ael @ARERE ditial SR FHRA0T 1 M ERibE Moy BT OF e aesere.
control | er y230rdspectihelyy i.axésntralied 2a0nfor ohé -axd® OcdritfollbN 258 TaX e yAXYs
novenent al o the z-axis which results in a visual effect in the x-y plane
10 is proc@Qggﬂ’”%’”?rh%fsgB?Ttthglzl'@ff's-%o. The resultant image on the screen in
the x-y plane by effect of the controller 260 has a di nension and size

i ch are ARTASRERRf aldhio MRYz e ATich Do SAICRI RRTA] LG GRS P B! >

For a text display, the difsplay driver ave a’t
wor ki ng0 wig prackesed pytthé contrdilen2ély Thentesaltantidtage @b thesste8Atn fite kijat the

[ 15 fl ' |y in the display screen. That is, when the
it regtgesﬁrgllgg?ar’@ §¥ i %’gg\éftggﬁé‘g sf&'uéu@é?ﬁerlsgﬁphﬁﬁs cdiBeAsiabr aBd dizappaish afeom t he
edge of theoffpen8hied 8P ¥ny h8n§& #PE&EBhGHsitiorPalBRY tHRFI2GxROS! tion on the

Screen. :

For a text display, the display driver 210 may have a text wrap function working
with the input from display controls 240, 250 and 260 so that the text strings

15 flow continuously in the display screen. That is, when the image moves relative
to the screen so that certain words disappear from the edge of the screen, they
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 piane).

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



Fi.g. 3 and Fig. 4 each show the screen, the inmage on the screen and the
control scope on the display plane (x-y plane). 20 Control scope neans the
limits to which an image di splayed on the screen can be nove82 Fie 2007
boundary of the image does not cross into the screen display area.
Conversely, one can imagine the screen pbsitioning itself in a static inmage

area, the mébmtyoa% difstofaridoen edveeferits dfiBesdidplay dcrddre |r'i @H?é FeRtibMY of
position of the ysical world relative to the inmage. In Fig. 3, an | mage

300 is geneh@&e,dp%ﬁewmmhd 2y @RS thehdispidesmbay thbrdiRedéfel. 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

respect i velRjg. 4‘ rsehomsstbieagffecmgethesjrwentanduedritrsolle& pnghéiimage 400 httiudére
control sco e mts to npensate for npvepents of the screen in the x-y
pl ane. Thi ed%%reﬁﬁe{’g?@ QXFLerIﬂEBeQ@OWtaf@%tfh‘lB‘ﬁl X-vplangi Tha figuiedshaws ]
novenenks i and
Ay defirrsle '?ie é&@?gf’gy'ﬁmﬁf%@?? ag% evet{eeﬁ.[{hgﬁ%gpé%n hl?Gt e er% §ma?<t
driver and scozgrm positios 480, buethahtigamde 400 hasldet ropdted. t he screen 420
experiences a rotation in the x-y plane. The figure shows 5 a maxi num

: ' . . 410 h
oot t1'on 300, DR pAI A BY R IE et R B Btaripadf T s
how any noEDERbduR tHid§-diretib 8 Gifflelts HieCimaatfe élrﬁéhts@ddﬂ'ﬁ t‘% - peplar?DiQh@QQUt

the y-direction affectS the image dinmensions in the x-y pla he t- axis
repr esent s axiferapresenis éhe distanceseftberscreen teeviewes 560. Ianlstfgjabi(thQa disphay

> Phaio! o g 10 dflmisi iy in Bhof 6 thiind rofi@Phial Bofibh BU0LE Bz AR the
devi ce. Thersgadldnaakis atithadentif 6Cthe éro%B%%tlbﬁ dfitde o%wé@gm | W‘a g "y

530 is turned away fromthe viewer to the left side as
the i mage y&yal effest is shawnin Fig GeWhenstheeSGa@erdéBﬁnsﬁmmedcb\May from tmis t he

right side plwdl hEIEFURI SHEWS it PSES the image 520 is enfarged on the left
side as demonstrated by 540. As the right side of the screen 530 turns towards

15 the viewer, the compensated image 540 is made smaller on the right side.

Thus, the viewer 550 sees a display which appears to remain constant in size

regardless of the movements of the screen in the z direction, or of any

movements of the screen in the X~y plane.

For controliing movements along any of the axes, the respective control for that

20  direction can be developed as a cascaded structure as shown in Fig. 6. The
feedback signals indicate a position y, a velocity v and an acceleration a, which
are input correspondingly to a positioh controller 610, a velocity controller 620
and an acceleration controller 630.

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



is the viewer, the conpensated i mage 540 is made snaller on the right side.
Thus, the viewer 550 sees a display which appears to remain constant in
size .regardless. of the novenents of the screen in the z direct? 2rfEBo200Df
any ' novenents of the screen in the x-y plane. For controlling movenments

al ong any of the axes, the respective control for that 20 direction can be

devel oped aff GagueadeshiFdl” HOIHICIRS SHIRHD o ! oph Al Serbpadhiafk sl onal s

i ndicate a p05|t|on y, a velocity v ard an accel e are i nput
~ cor r espondiff@giugncy demsais iandgqrocesting casesidriea ouebneiltyyorm®fbrrotHesinnéR20

and an acc n,contro Unit 640 is a nodel of the display
driver, q&ﬁ@k% t%e ?'ﬁt& hfﬁ’é)Ggqg&]he PDA, 25 and the first-order lag with
tinme cbnstant r represents the display delay. Units 650 and 660 are

i nt egr at or SThieRmViehiehgs bheh PDA ¢ah e hiviehitiiid BF the PIBE Helafits gﬁ’iétﬁ” and

velocity as well as velocity and position. In the cascaded contr ere
are threée feoeabagie BEHeMoRNHEHFROVRIBERIs the RRA relativetethe amwetr(s héael out er

I c 00 one_ vel oci . 30 . cqnt 680
and one. pody e s eRer BRoEVissh. PTG BR rHEHeI odtinte b 2PPBS 2007
6 of cascadﬂdvmemthaybetdtﬁmeﬁrmosid@rﬁhﬁepf/aﬁétﬁan'socﬁptﬁe%!rﬁb&ﬁ%hﬁmﬂﬁi n the
frequency domai n and processing can be carried out one by one fromt

i nner | 0op"®#E0ROF the ipvertion efophisbdwpare given avexanples intthe falloRdig.can be
novenents of the PDA relative to a fixed 5 coordinate system and/ or

t t | at t h C
Tovi g, Thadd {ualipiialeR, 3 piRidie, Bonourain broRE ool deals b oo ne
provi deof urerheodinent aff ithesnvéntidne Ere esrboeivhem t&anDﬂhWh&ﬁp@Gm%séQ%
i nvention gi ven as exaggl es in the follow n Fi

i | lustrat egsao\?g\épamr ﬁ)Q:BH iBgdieRlay sieresn 44 ‘bhis tvagiatian manitons _retlatya 0
enbodi ment RbvdmentsorHRE! PHA 101 AREE WolERAte' sysferhPAnNE'thE BRI sisdm®

functions as a regulation system. Unit 700 is a digital signal processor (DSP),

which functionally receives a reference signal 701, and comprises a controlier
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
cbntrollers 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



di-splay driver 710 and a display screen 720. This variation nonitors the
relative novenents of the PDA to a fixed coordi nate system }Wﬂﬁ? &ﬁ
contiol system functions as a regulation system Unit 700 ig a 3 al
signal processor (DSP), which functionally receives a reference signal
701, and conprises a controller 15 702 and an i nformati on-processing

el ement  70%ndTh&jismay rs‘é?éﬁlf SQQ?Tﬁb%nrsBr ]jr?ttt‘?}?i\)airiﬁlglog Eglp?%iéq@%eéame}

respect to the fixed coordinates. e reference a Const ant
zero i nput &30 which courespondsL® the seénsor 120T-hosen incligt 1 pbhe vehishuedord®rs hose

illustrateq.in Fi.g. 2 for the directions X, .y,.z are_. inplenented in
control | er q%zposrﬁ%n d’é-@@umqv‘f?d Suﬁ?’f‘d-o Oﬁi@tg@l%ppgglgagggnfpgnqt@ru afent
703 in Fig. T8 ceshRg| i it 7

accel er onetlrgrég ev\‘/ﬁi6 gh msagtlij!ril Q@’%ﬁﬂaéﬁ’%ﬁ% (;?10 sH?gttrrl?all %%a%gge#fﬁpf Eﬁraplr%é%e up of
gyr oscopes Gamrmpnyousactfeaturgtbasedver carrelgtici-bastd visBahtrackifyBnethods [3].

accel eroneters and .0scopes are preferably used for the sake of keeping
the enbodimht? %ﬁﬁ%{'gﬂdsﬁgﬁ!ﬂ/.a@rﬁgn_vﬁ&q\{% é@aé%nc% _Q‘fopP_BB@"Fﬁﬁ ey f rom
the 25 accgffercatiang ams ﬁo@ﬂio\ﬁ_eéi?ﬁbltsyous b?r@ls%téyoaé‘étn?&f ﬁ?bleﬁwehfbo[)ﬁf’ tHQO-
Fig. 8 illustrates another variation of the enbodi ment of the i1 nvention.

This vari &#98Bunitdl®ors t he novenents of the PDA relative to the viewer's
head. It is Ilikely that the viewer's head may al so be noving. The

enbodi nent w ' - [ ' system Unit 800 i di gi t al

si gnal pr oc-lgges gb BY%%@@@@M@&#?@&%&){%' elgf‘g?% e eb%i"{j‘ﬁifﬁﬁé% 13,(%‘0[(15‘8"
conpri ses dinsiting.r vhtieus 8Aanges! ocrmmodifstiomat inCthePéRe8amhalls Alc2BRPEd §R3y The
system conpri ses a di spl @Iﬁed“ ver 810 2 2 FEB 2007 7 and a display screen

820. The s&fSHF tonthoses skilled ain Hie iast yikwost adgparing fremathes 30ppehotc the

correspond e 0] j |9, ich nonitgrs. the
position ofsi m:’%etfo\?'i' (ﬁﬁghéé’délﬁ%wo%? aélzénr’lg%slﬂggﬁg?? m%Pr?W‘BFH&%W?”gny
| mage pr ocduserniperetésmibednay hecelbronasters, Qyfésodpes aihdosarierd, oftr topaspl e,
the s commr}lgl used feature-based or correl ation-based visual tracking
met hods [ 3]0 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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The accel eration signals and the velocity signals can be obtained by
differentiating the position signals or by a state observer inplenented in
the DSP unit 800. The above description of the invention is intended to be
illustrative and not to limting. Various changes or nodifi22tFcth200fn the
enbodi nents described may occur to those skilled in the art w thout
departing €rfmmst he scope of the invention. For exanple, although the
sensors used 1 n the present enbodi nent have been described as

accel eroneters, gyroscopes and caneras, other types of sensors can al so be
used. The TnvArdisRIAY dNibeRMPriging: & display meane foredisplaying,ipages;ta Ieast gue

by stabilisin i : i T j i jfude to
t he screen mhlgrféeggﬂge%r(sjfpgg%g&gﬁbg%ﬁrﬁ%?ﬁi&? Ir éﬁ(ﬁi@t? Héﬁé\m%?#g%% i chﬁzﬂ&dv‘it)ﬁémer' S
head and adj uﬂngas dﬁépeb?pa_aiith irelatioé tohe imggangcmmlisngzywh&mhh@ewmgés and
appar at us can_be, us withoyt too many additional hardware conponents
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Applications gfe disPlalyduniCreatité 18P IaY%E witdrébyth8Nideri seeBUkIhsraestanikeky o,
1987. [2] W Loehard, Control of Electrical Drivers, second edition,

Spri nger - Ver | imgge.1996. [3] S. Hutchison, G D. Hager, and P.I. Corke, "A
tutorial on visual servo control,"” 25 |EEE Trans. Robot. Automat., vol.

12, no. 5 pp. 651-670, Cct. 1996. 2 2 FEB 2007 8 Clains 1. A display unit
conprising: a display nmeans for displaying images; at |east one sensor for
detecting translational and rotational changes in a position of the

di spl ay unRt Adligpiayeauritoaccardivg; toacldimmeainswhbigh \daid sehser isnagpesidied ivithl ayed
are nodified to conpensate for said changes in the position of the display

uni t rétati vedelgclipg ieans Wiy B8gs digital signas PEACESHS techpigyes to detect

the position of the unit relative to the viewer.
3. A display unit according to claim 1 or 2 in which the sensor is a camera.
15 4. Adisplay unit according to claim 1 which is a hand held display device.

5. A method of displaying an image using a display unit which comprises
determining a translational and rotational position of the display unit relative
to a user, and modifying the images displayed to compensate for said

20 changes in the position of the display unit relative to the user, whereby the

user sees a more stable image.

6. A method according to claim 5 in which, upon the movements of a part the
“display unit along the directions towards or backwards from the viewer, the

25 dimensions of the image are modified to compensate for said movements.



image. 2. A display unit according to claimi in which said sensor is
associated with 10 detection neans which uses digital signal processing
techni ques to detect the position of the unit relative to thg v'§¥2@} 3. A
di splay unit according to claim1l or 2 in which the sensor is g c ;.

4. A display unit according to claim1 which is a hand hel d di splay device.

5. A nethog of rﬁétﬁ%%c@ﬁdlﬁg th BROM 5'oF BMiR Slirswhi, UBbh Iéﬁé‘ré]hné%f’ﬁéh@es
determ ning a translational "and rotati onal p05|t|on of the display unit

rel gtlve hto @ftbgeilwlawmtnmamy.dt@otme nenijBCLdasm hecdirectiopdayardsathe f or
id 20
whereby the (oweh S BSTiohs 8 e iFad A8' BoalRY, 1d EoMdeBald OPSaEPL:

5 in which, umoretfemtsrovenents of a part the display unit along the
directions towards or backwards fromthe viewer, the 25 dinensions of the
imge are nodified to conpensate for said anenents 2 2 FEB 2007 9 7. A
met hod %according to claim5 or claim6 in which, upon |ateral novements of
the display unit in any direction perpendicular to the direction towards
the "viewer, the positions of the imge are nodified to conpensate for said
novenents. 5



