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The present invention relates to a display apparatus. In particular, the present

invention relates to a multi function display apparatus.
BACKGROUND

Media communication devices such as LCD/LED or other types of visual systems
in the market have been nothing more than a hanging or free-standing display screen,
which do not always blend well into the environment or end up capturing the attention of
too few people. The present invention leverages on the natural feel of having mirrors in
daily life environments, while enabling digital content to be presented unintrusively,

allowing for a higher impression rate and greater aesthetic value.
SUMMARY OF THE INVENTION

Embodiments of the present invention provide users with completely different and
enriched experiences by which, the user’s own image is included / integrated into the
contents on conventional display screens. Interactivity between the display device and

user is improved and the effect of visual contents to the user is enhanced.

According to one embodiment, a display apparatus includes a panel which is
partial-transmissive and partial-reflective to visual light. The panel is configured to allow
visual signal to pass through from a back side to a front side when a light level at the back
side is above a threshold, and reflects an image of an object in front of the panel when the
light level at the back side is below the threshold. A media source for providing visual
contents from a back side of the panel is disposed at back side of the panel. A controller is
coupled to the media source, and a detector is disposed adjacent to the panel and coupled

to the controller. Upon receiving a first signal from the detector, the controller sets the

Patent reference: J002 (Trinax Private Limited) 1



25According to one enbodi ment, a display apparatus includes a panel whic¢h *
is partial-transm ssive and partial-reflective to visual light. The panel '
is configured to allow visual signal to pass through froma back side to a
front side when a light |level at the back side is above a threshold, and:
reflects an image of an object in front of the panel when the light |evel

at the back side is below the threshold. A nmedia source for providing -
visual 30 contents froma back side of the panel is disposed at back side

of the panel. A controller.is coupled to the nmedia .gource, and a detector
s di S poSEPeiRO it BORHS WaiFlithe HehicBYG AEHERaEK HEC Cbiteantids SoRsdfe
recei Vi Ngheshbids tin SRR mfoﬂa%v\%bﬁﬁg%ﬁ&hﬁrtr EIBF thRAER He! e Sflasurd pﬁible
apparatus to a first node in ich, the Iight Tevel "at the back side of the
panel is fbwovae fione sidarasthelmnell Aponeretéivimg arsehond tshgnal ifiouathec deteaor, she
transmt through th anel and are visible fro fropt, side of the panel
~ Upon recefRA™ gras%}%i%‘?gap%ﬁr%%ﬁofar %%O?ién t‘é‘cwg}rc,ﬁ’ lﬂﬁe[}@l}nfteyﬁl et G@%tsa t he
appasat uspre@etarnSa6P AfbaRd@icl Bachdi&d of tthe pahdhls beddR! thé thRthdl@asth dhatSa
predeterm ned area at_ the back side of the panel is below the threshold

such t hatreflested rpegecef anrphigst istvigbledigne the frant gidg o the Hapehinthepedepmisedie of

the panel ,Lh the predetermn ned area. O her aspects and advant ages
of the present invention will becone apparent from 10t he foll owi ng detail ed
description, illustrating by way of exanple the inventive concept of the

present invention. BRI EF DESCRI PTION OF THE DRAW NGS These and ot her
aspects of t heOpreawsetsiand advamagesiof thg,presrnt dnveption will deeoins apparant fivmer ence
to t;he ac Al i lnaawhi che i | St r Lye

e how SqoRWhEpAnaaRiput ifiialing by way of Ekdnplb fod BB REORRG BYE 1y
i nvent i onthe prggentlin®nitisnan expl oded vi ew of Fig. I|A

Q%)
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Fig. I C shows the display apparatus of Fig. 1A when working under the

di splay node; Fig. ID shows the display apparatus of Fig. |IA when worKking
under the mrror 15node; Fig. 2A is a perspective view showi ng a

di spl ay apparatus according to another enbodi nrent of the present invention;
20Fig.2B is a cross sectional view of Fig. 2A; Fig. 2Cis an exploded view
of Fig. 2A; Fig. 2D shows the display apparatus of Fig. 2A when working
under the mrror 25node; Fig. 3Ais a perspective view showi ng a

di spl ay [ YA r enmbodi nent of the present

i nventi Oﬁ@ﬁ?ﬁ}f}?%‘%‘fﬁﬁ%ﬁ@hﬁeﬂgl spl ggﬂg%gar atus of Fig. 3A when worKking
under the mrror node; Fig. 4 is a perspective view show ng a

di spl ay apparas AcCOTA IR S b pr 0L S SIPOH] B 0Lscfbold HEaBLESRNN

reference to the accompanying drawings, in which:

5
Fig. 1A is a perspective view showing a display apparatus according to one
embodiment of the present invention;
Fig. 1B is an exploded view of Fig. 1A;
10
Fig. 1C shows the display apparatus of Fig. 1A when working under the display
mode;
Fig. 1D shows the display apparatus of Fig. 1A when working under the mirror
15 mode;
Fig. 2A is a perspective view showing a display apparatus according to another
embodiment of the present invention;
20 Fig.2B is a cross sectional view of Fig. 2A;
Fig. 2C is an exploded view of Fig. 2A;
Fig. 2D shows the display apparatus of Fig. 2A when working under the mirror
25 mode;
Fig. 3A is a perspective view showing a display apparatus according to yet another
embodiment of the present invention;
30 Fig.3B shows the display apparatus of Fig. 3A when working under the mirror

mode;

(WS}
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Fig. 5Ais a perspective view showing a display apparatus according to a
further 5enbodi nent of the present invention; Fig. 5B is a block diagramof’
Fig. HA Fig. 6Ais a perspective view showi ng a displ ay
apparatus according to another 10further enbodi nent of the present
invention; Fig. 6B shows the display apparatus of Fig. 6A when worKking
under the mirror node. 15DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS

As shown in Figs. 1A, 1B, 1C and ID, a display apparatus 10 according to
one enbodi nent _of the present lnvq?thon i.c&ydes a nedi a source, such as a

di spl ay screenfio? l%wgrsae%ﬁwmﬁ Q¥¥ing 2 5Hsplaycanparadts asrording g shflégothst and

pl aced at eBSdimShidst (RS pre§dne &fVedfon; 20 Controller 14 may be a conputer with
necessary features of receiving, generating, processing and supplying

visual contents to and for displaying on screen 12. Display screen 12 and
the controller_ 14 be independent units .connected to each ot he b
cabl 65 or i 1 eFiBs SATSARTIDHOuTES STRBANS § APl PRSI Lo mediodh riper
screens agdbsdMehtQIIRS Sreb@y il@n@oriONi tor connected to a visual content
source, for instance DVD 25 player, cable TV, close circuit TV, etc. The

di splay screen and the controller may also be in the formof integrated

single unit, fPiIrg. %ﬁg%@g@gkaia%g?%bﬁlgdsgedi a player, a tablet PC, a smart

phone, a digita rane, t“the front side of screen 12, there is
attached a panel 16. Panel 16 is partial- 30 transm ssive and
partial-reflective to visual |ight and visual inmages. In one exanple, panel
16 is a chem chigt §Acisa BISPRCHYES yIevy phaving padiaplay gbparatyy aesqgding do 3oty ow

vi sygl Siﬂﬁfﬁle érﬁbcflﬁﬁ% s rﬂ(p%;}g,lg _ Jck side 16b to a front side 16a,
mhenaa l'i ght 1eve atnt e Cﬁ%égﬁtﬁWQE

Fig. 6B shows the display apparatus of Fig. 6A when working under the mirror

mode.
15 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

As shown in Figs. 1A, 1B, 1C and 1D, a display apparatus 10 according to one

embodiment of the present invention includes a media source such as a display screen 12,

e.g. a LCD monitor, and a controller 14 coupled to and placed at back side of screen 12.

20 Controller 14 may be a computer with necessary features of receiving, generating,
processing and supplying visual contents to and for displaying on screen 12. Display

screen 12 and the controller 14 may be independent units connected to each other, by

cables or wireless network modules. Non-limiting examples of display screens and
controllers may be a monitor connected to a visual content source, for instance DVD

25 player, cable TV, close circuit TV, etc. The display screen and the controller may also be
in the form of integrated single unit, for instance a hand-hold media player, a tablet PC, a

smart phone, a digital photo frame, etc.

At the front side of screen 12, there is attached a panel 16. Panel 16 is partial-
30 transmissive and partial-reflective to visual light and visual images. In one example, panel
16 is a chemically-coated mineral glass. Panel 16 is configured to allow visual signal to

pass through from a back side 16b to a front side 16a, when a light level at the back side is
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above a threshold. On the other hand, panel 16 reflects an i nage of an
object .in front of the panel, when the light |level at the back side is
‘bel.ow the threshold. Shown in Figs. 1C and 1D as an exanpl e, when screen 12
and ‘controller 14 are both powered-on, visual contents 14a supplied by
controller 14, e.g. advertisenments conposed of texts, images, 5 video clips
or conbinations thereof, will be displayed on screen 12. As the visual
contents have a light | evel above the threshold, panel 16 is now under the

transm ssjpie ARARsHAId. BABKE odle? H?Ad g%kflqwx%ﬂé& V\%Ité n&Scr atnth 'l g AN be

viewed fromthe front side 16a o 16. 10 n screen Is turned off,
or being tie $»arhfll,eﬁh¢3yﬂlcdmght eivélaat tliedbachondtus belowatbe tleetholds $h<mn addgs.r1én t he

back side f anel 16. i ght | at back sj.de anel 16 is.bel] ow
Phek s b ol 1P din il whes” Seeqim S andaBPfar St i Fd BN ereicam, 3irdet

di spl ayi %n&éﬁ@s Y4a'ihi§’d 116@ E‘d?)tn&oﬁ& 2 é@eadvéﬁﬁéﬂbﬁ&cﬁﬁxpme@f té'x%W%’ﬁh@sf rom
front side 16a of panel be a reflected mrror inmage |' of an object

adj aBent wdep ¢lipsfor @ﬂmbmfatlmsgmraqf apl@éc dtsnlsiyqd)on s@each?. aAs vaqeplrmtﬁmitmg

user 1. PRanel f ect atus
15 has onivgm Meha Y PR S e PRl paR! o8 %o BRE Funden ey itofis R ARE 1o
the det eCetnrablel visual pdslmsmtmmy t® a3 ahiroapl And sarf be ivivhvedr fasin PO Kbt dige $€nsHOI .

Det ect or n% al so be a notion sensor such as an ultrasonic sensor, a

vi sual |h@§1‘§ recei ver such as a still inmage canmera, a video canera or
one with both functions. Wien nore detectors are needed, sane or different
types of sensors nay be used. Infrared proximty sensor provides a

di sttance- basedWhen séragl bZ istthmedmlff obpeng disabled by kuntewlldndd ngys yisaaldogtener at es

a first sj nal res to a situation where a user i a achi ng,
and a secd flﬁﬁ P Fr K’G ‘Hog}’af“él l;ffat bfg? il% {ﬂ‘fﬁlr@w& Es%fe ‘i'zfgpaﬁgﬂ‘ﬁgs avay.
Dependi ngpdkiy %tﬁﬁ:‘shﬁ@ﬂién@@b&&l‘ 16 RUHdELIB R ffoctiVORobaf [rRfead oPHi@ﬁil'aﬂihg YheSensor
may al so be configured in a different manner, e.g. to generate t first

si gnal co‘nsm pomtdmtags niothe t@nmmwe modheviewabla §om frentraid g ofimaysl neilk

second 5| res ondi n Sit.u tlon ere e chi g. 30
A ul ¢ r ast e GRlUGRRER Sonth Lot LR sl n ot SF iR T RBRERES 0
sengsng OfuchAs behﬁﬁrbach SERY. pﬁleq:mhb@lw&ﬂs @hdee adfiebtivd @edd.0 be triggered
upon detection of dedi cated event, e.g. a notion, a novenent and/or a

gesture of a user. The uItrasonl C sensor generates a first signal upon

detection of t r.at n gnal
upon detecti o?lDoHa agg&lé! 8'10(:1{a|s Sﬂgo?g{ ?@He aglgt fgo%%ﬁ]:% 4 c(Iané(r)rlzé;glg'r g%lzél ver
recogni zesxaaipld of th¢ aletestondtiav pfdxﬁﬁltpfseﬂsou%bh aangh isfyar&de proximity sensor.
Detector 18 may also be a motion sensor such as an ultrasonic sensor, a visual image
20 receiver such as a still image camera, a video camera or one with both functions. When

more detectors are needed, same or different types of sensors may be used.

Infrared proximity sensor provides a distance-based sensing of thermal objects, e.g.
human beings, and generates a first signal corresponding to a situation where a user is
25 approaching, and a second signal corresponding to situation where a user is moving away.
Depending on actual application requirements, the infrared proximity sensor may also be
configured in a different manner, e.g. to generate the first signal corresponding to a
situation where a user is moving away, and a second signal corresponding to a situation
where a user is approaching.
30
An ultrasonic sensor provides a distance-based and/or a movement-based sensing

of an object, and may be configured or calibrated to be triggered upon detection of a

W
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configured or calibrated to detect specific information, e.g. a user's face
i mage or body novenents. The visual image receiver generates a first signal
upon detection of first inmage, and generates a second signal upon detectign
of a second image. 10In any one of the above exanples, the controller )
receives the first and second signals and determ nes a correspondi ng
wor ki ng node of the display apparatus, as illustrated in further details
bel ow. Referring back to the enbodi ment using a proximty sensor, when

det ect or %8 15 detects that. no object is within a predeternined range or
di stance fgdiAte gynhye- &pﬁaa}%@asamveeeat e AgEENre elomiupdi | Bhe wlirasitie; ved

a first sigRa %ér{e%§ el Qfghﬁ'[' ayorﬁaaé&ron aﬁq ﬁ&%{ mdiRndbS MeddbjdRParRLYS tO
a first node. At the first nopde, ight |evel at the back Side of panel

16 i s abogenerdiea s¢poad highal Ltmoldetehmn Qﬁ%mbn(tmntlelmt)éthi4>h]esuppI ied from
screen 12 transmt through panel 16 and becone visible fromfront side 16a,
as showmn in Fig. 1C 20 When detector 18 detects that an object e.g.

appr gachi ng usarvigudl Smid RicBivehRcHs RSt MG ri@dkﬁac&mi@%ffar@ga ,GindRhay be
apparatus 10, controller 14 receives _a second signal, gi one representing
g

" pr esenceconfigyrdr ¢ sabiprated fondetegt ﬁpgceﬁ% infaemationp ey aaisprRs dcasmage &t bedvnd
de. A f f | th
o " G RBERT o GBS Rl e Srh0ET A D don, Bl CAERE) 1

a first pﬁnagepmldlgzhe@fesmeedndlsﬁgnampchmeﬂechbﬂ of hs@dhalidagdrence to reserve a
predeterm ned area, i.e. the remaining second portion 162 bl ank or with a
| ight | evel below the threshold. In the formal situation, the light |evel

of ‘yge_back si deagf oAARelnd Gnbi o 16 LORRP A gmgqirﬁ AL &Bhg Pane!

16 is switched to re ectlon node réf ecte I mage o e object econes
Vi si bl e fsigmals laad @Berfminest aswm:smndmme\rormﬁg mndd ld thatdisplaysiappatiusnast he

l'ight |ev n. 162 i s bel ow the threshol d, hence panel 16
wor ks undﬁi"‘ tﬁi%ﬁﬁgﬁp‘%@d(ﬁ%} first portion 161 under transm ssive mode
and second portion 162 under reflective node. Visual contents 14a from
screen 12 remain displayed at first portion 161, with necessary positional
changes in vi eRﬁf@frmghbacéq waﬂgefrmbﬂdlmf:ntsmngwd oximiitynsebSor, aviennaeseoidri 1&,

fl d d
et WS rag Tkl Oy bR i il Sy el EB0RE oF Sislanb PR BN RPPAREF s oncis

anot her sl(grbag ,one ngaterQ&ﬁltf(ﬂ!le &4 egtklvied a"fabisgaes Trond meqﬁ@ilhﬁdyl sefisotdand set
Controller 14 then sets screen 12 to the first nod svmtchln it

on. Li ght theelisplayapparatys tejaderstmpdef AbﬁwérstleO%éM@t H‘i"t}h é? the thagk side of
threshol d ‘é’p Ghs GBHRE ep@lfk%holhosua{“tﬁﬁmlgl%l tcBﬁt@ﬁtg' 1%%'%6@@”329&0&” éen j ch,

di spl ayi ng the vi su contents suppl by control 14 1n t I
10ar ea of trjppsnet thidigh panddbrand become visible from front side 16a, as shown in Fig. lC.

20
When detector 18 detects that an object e.g. approaching user 1 is within the
predetermined distance from display apparatus 10, controller 14 receives a second signal,
e.g. one representing “presence”. Controller 14 in turn sets the display apparatus to a
second mode. At the second mode, screen 12 is either turned off, or to control the visual
25 contents such that the light level of the visual contents within a first portion 161 of panel
16 is above the threshold, hence to reserve a predetermined area, i.e. the remaining second
portion 162 blank or with a light level below the threshold. In the formal situation, the
light level of the back side of panel 16 is below the threshold and whole area of panel 16 is
switched to reflection mode. A reflected image of the object becomes visible from the
30 front side of panel 16. In the latter situation, the light level of second portion 162 is below
the threshold, hence panel 16 works under a combined mode, i.e. first portion 161 under

transmissive mode and second portion 162 under reflective mode. Visual contents 14a
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Wth the enbodinent illustrated above, the present invention can bring
conpletely different and enriched experiences to users by which, the user's
sel.f image is included / integrated into the contents on the display
screen. Interactability between the device and 15user is inproved and the
effect of visual contents to the user is enhanced. Figs. 2A, 2B 2C
and 2D show anot her enbodi nent of the present invention. A display
apparatus 20 includes a display screen 22, a controller 24 coupled to and
pl aced at ﬁ(?tfl(‘skreéﬁ qe ré}flalﬁ%%@i}eg 3t fifdt E@t"tﬁ)hqlﬁ LWAR %Q&c%ﬁr% Bosmonal changes in
partial-reflective panel I's attac to 20 screen and works1n a
manner siviewalf thoarrdngemestvifogsorepotomd6d andmeanwhiten refladedevirmr smag: &t e
coupled to cqontroller Ei ctor 28 detects information or nearby
S|tuat|oﬂsdfqgﬁgéﬁ?o%ygnﬂ?n %%roaching users, and sends trigger signals to
controller 24 to determne the types of contents and/or mrror inmages to be
shown t hrough panel 26. 25In the present enbodinent, a touch film25 is
sand®i ched betWélém u%rleéﬁkiwahﬁommmlamw@rﬂ@ deteetonbidetects fus eveskand de of
panel 26. T uch receive Ut user, h

bper at | o Hirgh el Rt 1SR bR ik I8 PRt K ShitbGRrd

coupl ed tdeey @féent 12 @OMhE i st Bodd syalg @wntlengm oh. s pighy éslel %bamkmgde nsH:oig 2D
as an exanple i cons 24h representlng up, .down, left and rlght di rections
are showp@gl {hbesogies pigher theg thehusshplde Whickrcapsaspage! taiswiteh fo HapsRFREVe4h,

t he touc t

controll (I}P 8@%&&?&5%%(;68}%61‘1?%\%9 sua Vgsgl%tpgbr{{tésdt%ﬁ;bl@@g? ymég?tlﬁggy\g%g w | |
be abangedted of pamal Myistrésmntedspecti ve i con- touching operatlon as may be
configured by control software installed in controller 24. In enbodi nents
where a notion sensor or canera is used, user's control activities e.g.

wavi ng away pogLiites eﬁbsdlﬁféﬂt mma?at&yasdw 1B pRBntSBRSHOn hn BAREEFMpBIBRILY he

vi sual contents displayed through panel 16 feact accordlngly 5 Fi gs.
3A and 3Bliffaent y@d emd@xp@m@h wewsersafy whishpthesusar’s isehf émageois. inpludeds o ay

apparatus. 30 in artla ansnlsS|v art| fle ane
Pt o irecatE it B allortlre i e oy pebhech bt §fACRE

a cqptrol hRf 1s3lﬂ1g€&1éﬂ|aﬁdltﬂe%fﬁb0d>ﬁ6§tﬁ[ cArerAe tﬁed&&%ér@ﬂhné’cﬁ coupled to
controller 34. Panel 36 is partial-transm ssive, 10 partial-reflective and
works in a manner simlar to the previous enbodi nents. Projector 32

provi des Vi sua gcting
that no obj ect#llggoi\)(n&‘t |%Cfa!m %mﬁggﬁl&ﬁe?g élr?geglla ?(5%1 I(’jrey&lil(?nmq':gl%plgra us

30, det ecdh@psla)ESplmﬂds 2(amchailaserdo:sprayssc@ea|221 ocanrnilen?4 esupdet whindiplaced taur n,
activates, proj fr 32 under first node to sup vi sual antents |sum

contents Pagkeside off sprgen 24 %B@lémi‘ﬁ@“tSWFeB%?@re setee pangl 48 13, PEacBed 4+ om
th t
e otk i D BRSS! G e

- pr esencedetsitgndl8 b copledotol ecmtﬁﬂller/\,ﬁnc hDsgtetter ﬁBocjlewim unfaﬁnatwnsecmadb)rmde
i.e. by stop.su i vi sual co tents to 36 or. t on

sel ect )e/d ﬁB{g{IP%ﬁEPX ’gbysp‘?fr"ipipm‘i‘c 88 usﬁ*ﬁ’eaWP g}gggr 8%“%%?%?‘9%'@8? &%/f‘u
portions 38&mhd {Hélf%pe‘é'o? Eéthte®9 RAEHE mwmnxgw th'be BRo 4 tHr&idhgsehkiors. 20mode,

and displays reflected mrror image 1

25 In the present embodiment, a touch film 25 is sandwiched between screen 22 and
panel 26, and attached to the back side of panel 26. Touch film 25 receives input from
users through touching operations made through panel 26, and communicates with
controller 24 coupled thereto to configure visual contents displayed. Showing in Fig. 2D
as an example, icons 24b representing up, down, left and right directions are shown

30 through panel 26. When the user touches direction icons 24b, the touch operation is
detected by touch film 25 and communicated with controller 24. In response, visual

contents 24a on display portion 261 will be changed following the respeétive icon-
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In still another enbodi nent shown in Fig. 4, panel 46 of display apparatus
40 displays a first posture a golfer 2 is in (which may be an incorrect
posture). This posture is captured by canera 47 and stored in controller
(now shown) as a first image. The 25 controller conpares the first inmage’
With a correct posture stored in its "golf-training" database. Both the
first posture and the correct posture nmay be displayed through panel 46,
e.g. in a superinposed nmanner. Such superinposed i mages nay serve to
indicate the .differences to.help.the.qgolfer .in.foll.ow draini ui des.
The. gol 1 el°UE B ORFIFIRY & may b Sofeweh b santealsRiadnsielsd i cParollageln o
the "corragbodimehid Where ThinfotRibRALITEH cavauk thsbg akrel aRabRhegvidere.g.

exanpl e of the enpl oynent of a camera-based sensor. In a further
enbodi nena¥8e dWanRostrerpEgscapredbyiths motipnderseor ay capyiarad the o] eeiteies

t hree di sp| #ﬂ” ach having a partial -transnmm sive
parti al r@?@é}é I Veo%ﬁgﬁg?elggg?a%gg%%gcﬁggl&c, and nmaybe centrally controlled

by omse controller 54 through a content managenment server 52 via network
adapter 59c. IeCtoéwigB y be 5 provided to fense surroundin%’areas for
aovy

user presence bi8Salfy et apothes swbadimenbof 1he presemdayerians A display

I nteracti yddyar@&Nep LRy 1%, dul es: TRy b - 0
controll erﬂﬂg%a to st reLrllgt heﬂé}ﬁ%e %:Hgﬁ%rsrs%’ Péﬁ@t fég%gﬁ% @6?39 gﬁlﬁ)%ltsﬁgc%mi th
mul ti pl e suchtas arpyojétorcdihposjtioma anbhck asider of part] t36; auwintrallgr dpowdled to

detectors. Show i.n Fig. 5A as an exanpl e, en a yser 3.s approaching
one of t h%mlzﬁcg’ﬁlz’?rgﬂﬂrﬁ ?F“égct%r@ ¢ ?etd @dﬁ?‘gf’ﬁg % P qngl 3_@&% P%ald‘é?r_gg’t‘ﬂvesenses
a " pbesengstialsefib@veGndanstké Wi BmdhRbt sinPlal © e REVi86 LABdIRERs. PrEjecthP
display mrror imge 3'. Meanwhile, adjacent units 50a and 50c rerain at

t r ansm ss3 provisige vishaliconteptsifeorn dhef baghsalg of pankl SP1 dyhen datedting ¢t @ntobject

associ ated wi.th the situation. ere. user. IS _near it, 50b. | n anot her
further efbodi ne?ltpsre%ée sl%?sﬁﬁllsg?lﬁ om G{ASpi?‘?'d agggiratys g{bsﬂeg?%épﬁfﬁq(ﬁsa%o

i ncl udes bdipt signslad eentréifer 38 vlaoh (olukigracidatéOpipletbr 30 \mder fistfvde @ back
side of screen 62. A partial-transm ssive, partial-reflecti veéﬁanel 66 is
att ached $upPkcYisesd coptentsy \usval conignts haxe adighs level apoveghe Heshold/ hengs are

enbadi neng;... fi [ kch e 1 2 . 66,
and 2t achagl EO T bR Gne o (pAREM6r" AR S B SRS 01 37 SR e 0
from userpredétermigéd tistanbe, ndptanpar 38 wah denmiggertth rand glengsaa elpreSéneednignal to
communi cates wth controller 64 coupled theretq to configure visual,
contents %ﬂ"gﬁwgﬂlgéw ich SetSARROBSLqT t%tseffﬁ‘rﬁiefn"g%’ thebe St éHPﬂYXS% vg®ahhi ch

pronpt  us@frferkOt PBELRE Sibplofly at RERSEA PBRRNEOL g H8EAI e n
icon 68 is ncr)lt Sr%glseed or tgl?)bge%? ?:Ioartltrol I e?’ 64n2’5 gﬁet{:rg?vgg ah?iervg%&fi gnal

f r om t oucdred iof pagd , 36eorgthe "pootians iR wighqut avishiak eorgenthsippliyswilhbe appdleatiors t o

the first de ere visyal .contents G4a supplied fromscreen 62 transmt
thr(%égh p’é’ﬁgff’ agﬁggﬁgy%ﬁeﬁﬁlgd\ngpmnéaglgﬁo'mfront side 66a, as shown in Fig.

6A. Touch film 65 captures the event when a user presses icon 68,
and send a 30correspondi ng signal to controller 64. Controller 64 receives
a second si gnaln stHbanatbercembodimemsshosmgin Figode parrdt4éc o displagrappawtus 40 spl ay

appar at usdirsﬁa)?s asﬁl%log&tlgg Q%oﬁ%r :Y"&i iff rawhl“:c'M’lli]a?'rbe an incorrect posture). This posture is
captured by camera 47 and stored in controller (now shown) as a first image. The

25 controller compares the first image with a correct posture stored in its “golf-training”
database. Both the first posture and the correct posture may be displayed through panel 46,

e.g. in a superimposed manner. Such superimposed images may serve to indicate the

differences to help the golfer in following training guides. The golfer then adjusts her

posture by matching the new mirror images to the “correct posture”. This embodiment

30 would be an elaborated-upon example of the employment of a camera-based sensor.
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the full area of panel 66 or a dedicated portion 662 thereof, becones a
mrror.i.e. to show a user's reflective mrror inmage instead of displaying
‘visual contents, as shown in Fig 6B. The present enbodi nent
utilizes the touch filmas one type of detector. User's 5action of pressing
or tapping panel 66, e.g. on icon 68, serves as the source of generating
triggering signals, for controller 64 to set a correspondi ng di splay node.
Al t hough enbodi nents of the present invention have been illustrated in

conj unction wjh GRHRERY 1N OS; ' hRut i ng
detail ed 10des%%?g??§%, It s %EP% ga§B§9§§?gﬁégﬁ§ﬁg%qfﬁgb%?é@ ﬁ%aﬁﬁggntion
is not |iimchuides theeet displeyrioits H@56b dind Soseth having a peotialermsmpimsive pasiahe
applications a disp ar at may be confiqured t ange to reflective
mode, at ré_ﬁ?‘ﬁ@’re pRel S FS%E aﬁarfﬁscaﬁn%m@ab? centpivetontplied b3 W sonpplicitet

15 i's Wi tipkdugh PERAGH PhdRaPaHe SHRPSE Vid ABMWONE a8AR&! 59! ND&LEBr 9% edy be
applications, a display apparatus nmay be configured to work in a partially

or cbnpl eprevided tvsansesirrendiog ardan fomisespreseace onabsanesrasds theeasd of previsute of
a predeterm ned di stance.f.romthe.pane t he di splay..appar i

cont | gur cabaligisits HEERIEOMRRF SIPREL nebl® fbRReP Yot ARRGR 2 cpied o

W thin a g@nedieesdrid egerdiisnane eohtisinfuhbitonga@isplay hepatatplvath afiplaunis wor ks
under a "partial 20reflective %qt)art ial transm ssive" node or "full

transmi ssWgk berserdrgured and confrefled treuehiagropp efdetectorsy Showar 8ifig| X pran

under st oo Ew b f - r I fcatd ,

sndr St oo RonRAPaDLE o T RORIEY AL ATRETE R RO Lt oth s

I nvaat i onreggecaed détectbhseasst a ‘@reserct” Bituitivn dndltlumwiung 50liatonrsflec?ibn mode, i.e.
to display mirror image 3°. Meanwhile, adjacent units 50a and 50c remain at transmissive
mode, but may be configured to display visual contents associated with the situation where

user 3 is near unit 50b.

15 In another further embodiments as shown in Figs. 6A and 6B, a display apparatus
60 includes a display screen 62, a controller 64 coupled to and placed at back side of
screen 62. A partial-transmissive, partial-reflective panel 66 is attached to screen 62 and
works in a manner similar to the previous embodiment. A touch film 65 is sandwiched
between screen 62 and panel 66, and attached to the back side of panel 66. Touch film 65

20 receives input from users through touching operations made through panel 66, and

communicates with controller 64 coupled thereto to configure visual contents displayed.

Accessible at panel 66 there is an icon 68 which prompt users for an operation, ¢.g.

“press here for more details”. When icon 68 is not pressed or tapped, controller 64

25 receives a first signal from touch film 65, e.g. “no touching”, and sets the display
apparatus to the first mode where visual contents 64a supplied from screen 62 transmit

through panel 66 and become visible from front side 66a, as shown in Fig. 6A.
Touch film 65 captures the event when a user presses icon 68, and send a

30 corresponding signal to controller 64. Controller 64 receives a second signal from touch

film 65, e.g. “touch detected”, and sets display apparatus to a second mode at which, either
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CLAIM5 1. A display apparatus conprising: a panel which is

transm ssive to visual |ight when a light |level at a back side of 5the
panel is above a threshold, and reflective to visual |[ight when the |ight
| evel at the back side of the panel is below a threshold,; a nedia source
for providing visual contents fromthe back side of the panel; a controller
coupled to the nedia source, and a detector coupled to the controller, "
10wherein upon receiving a first signal fromthe detector, the controller

sets the atus.to irs de, at_.whi the light |level at the back
i de of 1 i TakAer of neDah o § el AL BHIPH G R DR RS AT e eI Fo
visible fiRmsaeflecfid mikrslntake f3RaBBNAIsplang VRiull dHRRIMLY, BE flovin1g Fg 8BCONd
signal fromthe detector, the controller sets 15the apparatus to a second

node at which the light level in at |least a predeterm ned area is bel ow the

t hreshol d suc h refl ect ed inmge. of a lect is visibhle fromthe
front side of hmees{%%glenfbﬁ%{'ﬂeerg&lﬁ g\grﬁowgldﬁg{l gg'ongiyﬁehgf g?)tﬁ(ﬁ?rat ?geroﬁ‘ .
clai g 1, adfieheifprdshiag detfpir pansl 66, RID¥nTEdY 68 88ERE al thedROR%AIGehdtbrigDf I I St
signal upon detection of a first position of the object relative to the
proxi mi t yirigasrng signahy fereoglipller ido sefe coesprpdiieghsnlaymede.det ecti on of a
second position of the object relative to the proximty sensor.
Although embodiments of the present invention have been illustrated in
conjunction with the accompanying drawings and described in the foregoing detailed

10 description, it should be appreciated that the present invention is not limited to the

embodiments disclosed.

For example, in some applications a display apparatus may be configured to

change to reflective mode, at either the full a partial area the panel, when a user or object

15 is within a predetermined distance from the panel. In some other applications, a display
apparatus may be configured to work in a partially or completely reversed manner. In one
situation, when a user is outside of a predetermined distance from the panel, the display
apparatus is configured to work under a “full reflective” mode, and when a user is within a
predetermined distance from the panel, the display apparatus works under a “partial

20 reflective, partial transmissive” mode or “full transmissive mode”.

Therefore, the present invention should be understood to be capable of numerous
rearrangements, modifications, alternatives and substitutions without departing from the
spirit of the invention as set forth and recited by the following claims.

25
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3. The apparatus of claim2, wherein the first position is equal to or |ess
than a.25predeterm ned distance fromthe proximty sensor, and the second
‘position is greater than the predeterm ned di stance fromthe proximty
sensor. 4. The apparatus of claim2, wherein the first position is greater
than a predeterm ned distance fromthe proximty sensor, and the second
position is equal to or I ess than 30the predeterm ned di stance fromthe
proximty sensor. 5. The apparatus of claim2, wherein the proximty
sensor iscpapMyrared proximty sensor. 6. The apparatus of claim1l

wherein the media source includes a display screen S5attached to the back
side of the panel. 7. The apparatus of claim6, further conprising a touch

filmdisppsed gedtv\ﬁaen thegganel and the display screen and coupled to the
control | et', whier"&iP IR SRMPIPRE: is to receive a touching

operation from t hgapar@ich B tr@bhisSive td1eisidl 3ighl whaN4 Bflitdeved abebatRdidefayed.
8. The apparatus of claim7, wherein the touch filmis an infrared sensor

arra§. 9. The apparthe penafs ahoxp mthreshoidmad reflegtivariovisnat behtoghenithe lights a
proj ector disposed level at the back side of the panel is below a threshold,;

a media source for providing visual contents from the back side of the panel;
a controller coupled to the media source, and
a detector coupled to the controller,
10 wherein upon receiving a first signal from the detector, the controller sets the
apparatus to a first mode at which the light level at the back side of the
panel is above the threshold such that visual contents are visible from a
front side of the panel;
wherein upon receiving a second signal from the detector, the controller sets
15 the apparatus to a second mode at which the light level in at least a
predetermined area is below the threshold such that a reflected image of an

object is visible from the front side of the panel in the predetermined area.

2. The apparatus of claim 1, wherein the detector is a proximity sensor to generate the
20 first signal upon detection of a first position of the object relative to the proximity
sensor, and to generate the second signal upon detection of a second position of the

object relative to the proximity sensor.

3. The apparatus of claim 2, wherein the first position is equal to or less than a
25 predetermined distance from the proximity sensor, and the second position is

greater than the predetermined distance from the proximity sensor.

4. The apparatus of claim 2, wherein the first position is greater than a predetermined
distance from the proximity sensor, and the second position is equal to or less than

30 the predetermined distance from the proximity sensor.
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15spaced apart fromthe back or front side of the panel. 10. The apparatus
of claim9, further conprising a touch filmattached to the back side .of -
t he panel and coupled to the controller, wherein the touch filmis to ,
receive a touching operation fromthe panel to control the visual contents
to be displayed. 20 11. The apparatus of claim 10, wherein the touch film
is an infrared sensor array. 12. The apparatus of claim1l, wherein the
detector is a notion sensor to generate the first signal upon detection of

a first tion.of the object nd to generate the 25secopd signal .upon

det ect | oanRof a % @ﬁ@%‘{f;%gaﬁmoﬁ "&ﬁée"b eé’é‘?’f'mité‘.seqﬁ‘i’é‘Saf’ﬁ‘dﬁﬁ'ﬁrteaé’g%‘f‘mw aim12,
wher ei n t he noddnsdy. sensor is to detect a notion of a user to control the
visual contents to be displayed. 3014. The apparatus of claim 12, wherein
the notion sensor is an ultrasonic sensor or ultrasonic sensor array.

15. The apfar at Tise afpardtus oficlaimvit) evherdin theenetitd ke intlades a/display sireg@ge
receiver to genergte the first sjgnal upon receiving a first inage, and to

genefate a secdighed §ibs bagkswler Ra%sh a second i mage. 516. The appar at us
of claim 15, wherein the visual image receiver is a canera and the first

and secong i es are stidl .i es. 17. The apparatus of claim 16, wherein
t he camerg is U PPATES Otjtck‘f’ém{g’l g\uﬂ]er E%IHP%'?W%E?(BICE filth disposed betweer! the
panel and the display screen and coupled to the controller, wherein the touch film

is to receive a touching operation from the panel to control the visual contents to be

10 displayed.

8. The apparatus of claim 7, wherein the touch film is an infrared sensor array.

9. The apparatus of claim 1, wherein the media source includes a projector disposed
15 spaced apart from the back or front side of the panel.

10.  The apparatus of claim 9, further comprising a touch film attached to the back side
of the panel and coupled to the controller, wherein the touch film is to receive a

touching operation from the panel to control the visual contents to be displayed.

20
11.  The apparatus of claim 10, wherein the touch film is an infrared sensor array.
12. The apparatus of claim 1, wherein the detector is a motion sensor to generate the
first signal upon detection of a first motion of the object, and to generate the
25 second signal upon detection of a second motion of the object.
13. The apparatus of claim 12, wherein the motion sensor is to detect a motion of a
user to control the visual contents to be displayed.
30 14.  The apparatus of claim 12, wherein the motion sensor is an ultrasonic sensor or

ultrasonic sensor array.
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be di spl ayed upon detection of a still image. 10 18. The apparatus of claim
15, ‘wherein the visual inage receiver is a video canera and the first and
'second i mages are notion i mages. 19. The apparatus of claim 18, wherein the
video canera is to control the visual 15contents to be displayed upon
detection of a notion imge. 20. The apparatus of claim1l, wherein the
detector is a touch filmattached to the back side of the panel, wherein
the touch filmgenerates the first signal upon detection that no touching

operation4 s ”‘Pﬂead%graw%%fl%%’ﬁ' 1, %@H‘:n{ me%{%&ro?is% &1'5'&1 %&&Q@cé’ib&%' 20upon

detectlon of a touching operation nade to the panel The appar at us of
claimi1, wher egametakeethd dirs cignal wmnaeteowiog a ffirstnmaged, andhtcdgelnoraﬂtd“u:esdnandk si de of
t he panel, wherein the tauch fil rphgenerat es the first signal upon detection

of a touching BHE YPPILIFCHERE 4 5°MWEMKEfel | and to generate the second

si gnal upon 25detection that no touching operation I's made to the panel.
22. The apparatus of claim1l, wherein the predetermned area is a full

surfgce ajga theteiiﬁ)a%&%f clanB a3, @h@reﬁﬂﬂ@ﬂr%ﬁhﬁnﬁ&e fdcdivi? B2 cadef idihvhen at
the second node the controller disables the media source such that no

vi sual cont ent fiissansk sgeondlcighageoare sl imagsels- si de of t he panel .

17.  The apparatus of claim 16, wherein the camera is to control the visual contents to
be displayed upon detection of a still image.

10
18.  The apparatus of claim 15, wherein the visual image receiver is a video camera and

the first and second images are motion images.

19.  The apparatus of claim 18, wherein the video camera is to control the visual

15 contents to be displayed upon detection of a motion image.

20. The apparatus of claim 1, wherein the detector is a touch film attached to the back
side of the panel, wherein the touch film generates the first signal upon detection
that no touching operation is made to the panel, and to generate the second signal

20 upon detection of a touching operation made to the panel.

21.  The apparatus of claim 1, wherein the detector is a touch film attached to the back
side of the panel, wherein the touch film generates the first signal upon detection of
a touching operation made to the panel, and to generate the second signal upon

25 detection that no touching operation is made to the panel.

22.  The apparatus of claim 1, wherein the predetermined area is a full surface area of

the panel.

30 23.  The apparatus of claim 22, wherein when at the second mode the controller
disables the media source such that no visual content is provided from the back

side of the panel.
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