A Virtual 3D Paper FIELD OF THE INVENTION The invention relates to 3D technology field, more
particularly, to a virtual 3D paper. 5 BACKGROUND OF THE INVENTION At present, most electronic
products support single-point touch, and thus only relatively limited gestures can be recognized.
Products like e-book belong to paper flipping animation technology, and only a few preset transitional
animations of paper to flipping can be displ@yéiitnabséd&arebook is not available for content editing,
so the interaction with users is low. SUMMARY OF THE INVENTION The objective of the present
invention is to provide a virtual 3D paper having 15 multi-touch points and recognizing plurality of
gestures, aiming at the disadvantages in the prior art, such as single touch, bad gesture recognition
capability; ktt.D OFhé iichiidaESIURON of the present invention to solve the technical problem is: to
provide a virtual 3D paper, comprising data reader for obtaining data, multi touch gesture recognition
engine for retbwvinyemibretslgitgiteg3buigchovtogyéielsignals padintdardsparivimtyehgdedper.
dispatching events in accordance with the action of multi touch gesture recognition engine, editing
modgile for editing data obtained by data reader, rendering module for rendering data edited by editing
module, display monitor for displaying the data from rendering module, and data exporter for exporting
the rend8ACKSGROUND OF THE INVENTION
At present, most electronic products support single-point touch, and thus only
relatively limited gestures can be recognized. Products like e-book belong to paper
flipping animation technology, and only a few preset transitional animations of paper
10 flipping can be displayed. At present e-book is not available for content editing, so the

interaction with users is low.

SUMMARY OF THE INVENTION
The objective of the present invention is to provide a virtual 3D paper having
15  multi-touch points and recognizing plurality of gestures, aiming at the disadvantages in
the prior art, such as single touch, bad gesture recognition capability, etc.

The technical solution of the present invention to solve the technical problem is: to
provide a virtual 3D paper, comprising data reader for obtaining data, multi touch gesture
recognition engine for receiving and recognizing multi-point touch signals, event

20  dispatching engine for dispatching events in accordance with the action of multi touch
gesture recognition engine, editing module for editing data obtained by data reader,
rendering module for rendering data edited by editing module, display monitor for
displaying the data from rendering module, and data exporter for exporting the rendered

result.



Advantageously, the editing module comprises content editor for editing content, and graphic editor for
editing graphics. Advantageously, the rendering module comprises live content rendering engine
for rendering content, and 3D graphic rendering engine for rendering graphics with 3D 5 graphic
process technology. The virtual 3D paper of the invention also comprises geometry transformation
engine for gedh¥aidapgarshgfdheitgigig e georostnr sefonnatasr edivie fior gdimetceatgnt,
deforming graphics, network access interface for linking network, state management system for storing

transfornaatiogr aphiietiteyeieddsyting:g mpkissem signal, to and sound play feature for audio playing.
Implementing the virtual 3D paper of the present invention, may achieve advantages as follows: the

virtual 3D papBdusakaegeoustyptiet tender dhtrudilaileonep e sekilivieycondestusssl esisigy angibie fand
kinds of documents readable, and gets more practical, more real, better at user experience, as well as
more attr@twlesingusendents BRIERTD ORI TeO0e M TeIE IDRAYYIKEBdering oittiesewith 3D
embodiments' technical solution of the invention, brief description of the accompanying drawings is to
be irtrodgraahiamdasesiviesinthegyccompanying drawings belong to some embodiments of the
invention, and for the one skilled in the art, 20 other figures also can be obtained according to the
accompanyind deawirtgalb8bwpapearonditibe thatemnti omalstiveonplisee gatmeiny wiaasformatigare 1
is the structure diagram of one embodiment of the virtual 3D paper of the invention ;
engine for geometrically transforming graphics, geometry deformation engine for
geometrically deforming graphics, network access interface for linking network, state
management system for storing transformation states triggered by user or system signal,
10  and sound play feature for audio playing.
Implementing the virtual 3D paper of the present invention, may achieve advantages
as follows: the virtual 3D paper makes multi-point touch control available, a plurality of
gestures recognizable, and kinds of documents readable, and gets more practical, more
real, better at user experience, as well as more attractive to users.
15
BRIEF DESCRIPTION OF THE DRAWINGS
To illustrate embodiments’ technical solution of the invention, brief description of
the accompanying drawings is to be introduced, and obviously, the accompanying
drawings belong to some embodiments of the invention, and for the one skilled in the art,
20  other figures also can be obtained according to the accompanying drawings below on
condition that no innovative work are paid ,and wherein:
Figure 1 is the structure diagram of one embodiment of the virtual 3D paper of the
invention ;

Figure 2 is the integrated structure diagram of one embodiment of the virtual 3D paper

25  of the invention ;



Figure 2 is the integrated structure diagram of one embodiment of the virtual 3D paper 250f the
invention ; Figure 3 is the basic schematic diagram of one embodiment of the virtual 3D paper of the
invention ; Figure 4 is the multi-point touch control schematic diagram of one embodiment of the
virtual 3D paper of the invention ; SFigure 5 is the schematic diagram of flipping of one embodiment of
virtual 3D fFa@ereoB tiscthieybasicrschemigatie dirgriagsehentmeodiedimentotunmyisiuehsenpepaimeént of
virtual 3D paper of the invention ; Figure 7 is the schematic diagram of tearing of one embodiment
of virtualtBp ipapetiontpthe invention. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT  To make the object, technical solution and advantages of the invention more clearly
understoodfigwrdatidsving dudtripaoit dduchieanneinsstie atda diefampiooine dbkadionepiofitioe
drawings which constitute parts of the embodiments, wherein, possible embodiments for implementing
the inventisiualaye Ipaparddsitvébiarentsdioyld be understood that other embodiments or the
modification of the structure and function of the given embodiments may be made, without departing
frombthe sdaparariisubstseiwmstibeiageaniaf. flipping of one embodiment of virtual 3D paper of
the invention ;
Figure 6 is the schematic diagram of curling of one embodiment of virtual 3D paper of
the invention ;
Figure 7 is the schematic diagram of tearing of one embodiment of virtual 3D paper of

10 the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
To make the object, technical solution and advantages of the invention more clearly
understood, the following description of embodiments is given, referring to the

15 accompanying drawings which constitute parts of the embodiments, wherein, possible
embodiments for implementing the invention have been described. It should be
understood that other embodiments or the modification of the structure and function of
the given embodiments may be made, without departing from the scope and substance of
the invention.

20 The live interactive virtual 3D paper of the invention has functions as recognizing
multi-touch gesture, simulating physical movement of real paper, simulating shape
transformation of dynamic paper , simulating deformation of paper etc, as well as reading
and editing kinds of data file sources and exporting the sources to other devices.

The particular embodiment of the virtual 3D paper of the invention comprises multi

25  touch and gesture recognition, graphic rendering, data processing and 3D model structure

3



20The live interactive virtual 3D paper of the invention has functions as recognizing multi-touch
gesture, simulating physical movement of real paper, simulating shape transformation of dynamic
paper, simulating deformation of paper etc, as well as reading and editing kinds of data file sources

and exporting the sources to other devices. The particular embodiment of the virtual 3D paper of the

inventiorapphgstite S hobjes wliviohprgesssieg ésdgnirenhin siaiegenduiihyideagpmnrsessipdnd

3D model structure applied to 3D object of word processing field, graphic dialogue, and video games
applied ttotheedatboninod hiobhd eldeldes oo ppessmiaalcconpiest. H aldowLgseEsttnimaco poomtetHie demo

of real 3D files into the simple implementation in the software, and store the physical paper's real

features,deonpefirnigad ad®wiitasg j ntatdtisplanpiey i aytte seniadion fikexithy saitgrearantesiong dhape

transforming and deforming.

2 for receiving and recognizing multi touch signals, event dispatching Interface 3 for dispatching

evertts infleodbhdameoeingtratitefietibhyoshthieertnaitisfounti ngeanatelafdmedngnition engine 2, editing module
4 for editing data obtained by data reader 1, rendering module 5 for rendering data edited by editing
module 4, dispiagmadantbodifoentisfldhiny ittiealedDepapae putivitieenak ting imeehiiern asdhieweneiporter
7 for exporting the rendered results. Therein, editing module 4 comprises content editor 41 for editing

content digligeaphtbeditdudl 30r pdpiergographises dataeeademadurel Bictouehigestire 1&cognidion
rendering engine 51 for rendering content and 3D graphic rendering engine 52 for 3D rendering
graphicsgaginb@vioirricpixari) andAschgvizing figute Bubk siguals3Bvpapeispiatichimydnterfaatsa

comprises geometry transformation engine 8 for geometrically transforming graphics, connected with

graphic €dtod&dageimetevdrforimtamtenzines9 Voitlyetheetitaly dffotmeingnghipliceh gesture

10

15

20

25

recognition engine 2, editing module 4 for editing data obtained by data reader 1,
rendering module 5 for rendering data edited by editing module 4, display monitor 6 for
displaying the rendered result of rendering module 5 and data exporter 7 for exporting the
rendered results. Therein, editing module 4 comprises content editor 41 for editing
content and graphic editor 42 for editing graphics; rendering module 5 comprises live
content rendering engine 51 for rendering content and 3D graphic rendering engine 52 for
3D rendering graphics (as shown in figure 2).

As shown in figure 2, the virtual 3D paper of the invention also comprises geometry
transformation engine 8 for geometrically transforming graphics, connected with graphic
editor 42, geometry deformation engine 9 for geometrically deforming graphics,
connected with graphic editor 42, network access interface 10 for network linking, state
management system 11 for storing transformation state triggered by user or system
signals, and sound play feature 12 for audio playing.

As to the modules of the virtual 3D paper of the invention, data importer 1 , network
access interfacel0 and multi touch gesture recognition engine 2 belong to input layer,
primarily for receiving external data or actions; event dispatching interface 3, content

4

In one embodiment of the virtual 3D paper provided of the invention, as
shown inpliysieal , papevituatessiD fegberesoopmipss vhradesaderitinmutateudispleyiog detagsiniongngine



20 connected with graphic editor 42, network access interface 10 for network linking, state
management system 11 for storing transformation state triggered by user or system signals, and
sound play feature 12 for audio playing. As to the modules of the virtual 3D paper of the invention,
data importer 1 , network access interface 10 and multi touch gesture recognition engine 2 belong to
input layéflixg pmbnang} farapbisviedixtetRalngdea@r wctionst epeotessipgtclayierintepraca)cofaent
editor 41 and graphic editor 42 belong to input processing layer, primarily for processing the received
data or agtReessing tumtaceivpdeainig ongict @1s; Jivgraphientneruriigngntit2 Sgedegraphic
transformation engine 8, geometry deformation engine 9 and state management system 11 belong to
graphic reandieriing lapginendihlgeontten tranatpamatinansnghnedditgenyeiphidefaimakgmengioe © data
exporter 7 and sound play feature 12 are used for exporting or displaying the rendered results. The
fundameand fstat@omantgevienial 3Bteapeklofhatonyetaiographéaditgdesing téxydile anainjsaptac file
and rendering those into virtual 3D paper model, which can be folded, rotated or curled in all directions
and anglesndatieg tne vinarsigdnypdgtards grdghogse rdispha o mipoie datenaypettdrdiffenensdimds of
standard data file formats e.g., text, png and jpg provided to procedure from data storage, and
displayinpléyeteaine dQiatelyised dispéayp antingaorad ispayint ithe daridgrdaeresuttsnput process, the
accompanying sound will be played via sound play feature 12 which may playing common types of
data such as MirSfuralanaéifitdlSiine thonlth fdhehvgtsalr@Deaoayppritidriien givertiohtie reatling 3RStHper of
the invention is simultaneous multi touch interface, integrated with display monitor 6, ie can receive
kinds of geetdikes antbgimpiay Kiledsnoff refeienetip thoSeeisio \artyalddi @apbe modke kowdhdhteafade can
be accessible, permitting multi-touch input, rather than just single-point touch control. Furthermore, at
least twefuldkohdotdtenubr toucled entaléometiens and angles. When the virtual 3D paper is in

10  operation, data importer 1 may read different kinds of standard data file formats e.g., text,
png and jpg provided to procedure from data storage, and displaying them immediately
on display monitor 6. Meanwhile, during the data input process, the accompanying sound
will be played via sound play feature 12 which may playing common types of data such
as MP3. wav. aiff.

15 The multi touch gesture recognition engine 2 of the virtual 3D paper of the invention
Is simultaneous multi touch interface, integrated with display monitor 6, ie can receive
kinds of gestures and display kinds of information. Therein, any point on the multi touch
interface can be accessible, permitting multi-touch input, rather than just single-point
touch control. Furthermore, at least twenty kinds of multi touch gestures can be

20  recognized and functions corresponding to gestures can be adjusted. Via various gestures
control, the virtual 3D paper can be folded, scrolled, rotated, flipped, or maintain the
shape as users want it to be. It means converting the whole file into another shape instead
of displaying a few rotated flipping transitional animation. According to the input of user,
the virtual 3D paper may be converted to various shapes, making file synchronically and

25  flexibly moving with user’s input.



20 recognized and functions corresponding to gestures can be adjusted. Via various gestures control,
the virtual 3D paper can be folded, scrolled, rotated, flipped, or maintain the shape as users want it to
be. It means converting the whole file into another shape instead of displaying a few rotated flipping
transitional animation. According to the input of user, the virtual 3D paper may be converted to various
shapes, makifygig Synctirdnialityigaer2 pregib pamiovngnsitalasersviibuthe Byar ippsitioiayanidger
paper animations along with the input position and corresponding to the duration time, and the virtual
3D paper eoaiespeoll vecikaothepdiiatian pibme waede thee rpiuals 38epsper Thay isarelhdmpek via @ality
transformation module (not shown in the accompanying drawings), most physical movements of the 5
virtual 3D Epetisrspaintuetidg Sime drypliitsregldastey diginks Snasagectheia Deahityidiansf eongbidses
flexible flipping, folding, shape transformation, live touch, drag movement, twisting, wrapping, force
feedback enudlpkepératshiogin inStaeeaceorapanydng syrstetingds) fonssdriy sheatramsfe mendssoftébe
triggered by user or the system signal, enhancing the quality of user experience by allowing the virtual
3D t6 papeirtialB&lipgpenie staltatdthhy/SDyoeapihdasantdrmyesgioreis 2xqrddbed3bhatispatyomonitor
6 via movement of synchronized transformation and input.  The virtual 3D paper may be rendered
and its sizzompyises dtgxsbel dippoty, sidkingndhdpes Dansfphinateooieting tmethe daghmeizanzatjtisting
can be made at any time, making streaming media content available. The virtual 3D paper is able to
realize 15viustotigne/ @ppditd)Fencd Settivaglcahaluapéveanntpnt via network access interface 10.
Appling live rendering algorithm, all animation can be rendered, making the content of paper updated
at any time. Stateercandgetrentisysterfadé ddrrstoringaih@Dinaapirmatisiatesniimgyerey by edéedby
editing module 4 (content editor 41 or graphic editor 42), including text editing, graphic 20 drawing and
painting, thecspstemtiséginah séoimaation dhthequalginafshsgreeXrerienteifipealiowah G Dheapetusalt@D by
user, file or data stored therein will be destroyed accordingly, making the virtual 3D paper more
practical papkmeireuddtiactiveofer neabfeeling. TAalymtuml S petpémior¢ssi omventirprissed\odedi spiky
network access interface 10, which enables cloud computing and instant large-scale update be sent
out immed@ietyr 6 via movement of synchronized transformation and input.

The virtual 3D paper may be rendered and its size may be adjusted on both sides,
and via 3D graphic rendering engine 52 the size adjusting can be made at any time,
making streaming media content available. The virtual 3D paper is able to realize

15 functions of editing and sharing collaborative content via network access interface 10.
Appling live rendering algorithm, all animation can be rendered, making the content of
paper updated at any time .

The content on the surface of the virtual 3D paper in the invention may be edited by

editing module 4 (content editor 41 or graphic editor 42), including text editing, graphic

20 drawing and painting, and even the transformation of the original shape. Therein, if the
virtual 3D paper is torn by user, file or data stored therein will be destroyed accordingly,
making the virtual 3D paper more practical and more attractive for users.

The virtual 3D paper in the invention is provided with network access interface 10,
which enables cloud computing and instant large-scale update be sent out immediately,

25 and allows content distribution server to distribute content more effectively .

6



25and allows content distribution server to distribute content more effectively. The virtual 3D paper
in the invention may be designed to be a reusable software, such as 3D games, poker game and so
on, which may be put into another application program via API, Application Program Interface, by
users, wherein, those similar independent application programs may not be reusable. The virtual 3D
paper is designEaesvisttal 8 thpapehéaihisetireeitéonedmg biodepignerunbe ageuatiplepaftnakebe
applied to personal computer or multi touch mobile devices, and is supported by operating systems,
includingsliab rast 8Rigamesivigoengemns, anacso SN0 S varidhamayidecpiit intG ahaiheriapilicati®y7, the
applied embodiments of the virtual 3D paper of the invention have been illustrated, wherein, figure 3
illustrateptbgranplatae Mo Appléchian Paoghaet doviepiaes, dangisersulwtmienpahese2simidathe
virtual 3D paper is displayed on the panel computer 21 and get a flipped shape by a user's hand 24.
Figure 4 idspendenhapplicattaciprogeais ofayaoirhearaBaeet hehdrtialtBOIpapdddsoiabigvadual
3D paper is transformed to a curled shape 25 by user's one hand 28, while the right side of the virtual
3D papetashasasioeraach toappetitenceritas lshgptoaehbgrt eisaherasared2gapenseray HEigopdied to
illustrates the virtual 3D paper's complete transformation, i.e., the virtual 3D paper is folded into a
triangle grexpendligoraphtibostratad tinte aclvanclede deafmesn ang finstippootathd yiapaia@Dgpapstenisat is,
the left side 31 of the virtual 3D paper is scrolling back, and right side 30 of the virtual 3D paper is
scrolling iveditd irig imet Tiditd stnéties th &/ e Wi ndaivs, ko @ 1 Of, antArgidopdyets, i.e., the virtual 3D
paper is torn, 20 wherein the left side 32 of the virtual 3D paper is torn and separated from the base
paper, and thé\sgittosiae iB3fguhes B0 ati¥Dapabiedie mbo dimesepafatbd vanudhSDapaper \Ofitththe
description to be given below, it should be understood by the skilled in the art that all features
describedhwvetiteoartieledsaehal hcstratert] waerethdiigu dagai justetsshsstipteroectatiputeagpcdoadure
products. Accordingly, the features can be expressed in 25 hardware, software, or a combination of
hardyvare gadelofovapatdn ddihgomn nisdseouch panel 22, and the virtual 3D paper is displayed on

the panel computer 21 and get a flipped shape by a user’s hand 24. Figure 4 illustrates the
multi touch function of the virtual 3D paper, wherein the left side of the virtual 3D paper
Is transformed to a curled shape 25 by user’s one hand 28, while the right side of the
virtual 3D paper is transformed to another curled shape 26 by the other hand 27 of user.

15  Figure 5 illustrates the virtual 3D paper’s complete transformation, i.e., the virtual 3D
paper is folded into a triangle shape. Figure 6 illustrates the advanced transforming
function of the virtual 3D paper, that is, the left side 31 of the virtual 3D paper is
scrolling back, and right side 30 of the virtual 3D paper is scrolling back. Figure 7
illustrates the deformation feature of the virtual 3D paper, i.e., the virtual 3D paper is torn,

20  wherein the left side 32 of the virtual 3D paper is torn and separated from the base paper,
and the right side 33 of the virtual 3D paper is torn and separated from the base.

With the description to be given below, it should be understood by the skilled in the
art that all features described in the article can be achieved via methods, data processing
system or computer procedure products. Accordingly, the features can be expressed in

25 hardware, software, or a combination of hardware and software. In addition, these

7



features may also be realized by adopting the manner of a computer program product stored in one or
more computer-readable storage media, comprising computer-readable program code segment or
notation stored therein. Any useable computer-readable storage medium can be adopted, including
hard disk, CD-ROM, optical storage device, magnetic 5 storage device and/or the combination of the
devices featiiACAAP A0 bﬂf@bé@irhﬂw&d@@bﬂ@ Shumhpect dPis il QD R PT dTENEIB epiBdddihents
of the invention, it is known by the skilled in the art that various changes and equivalents of these
features siotegninozimentsese pempadervaialhe sipiagenaed s € oMpE S GO Ut hdediah]ehese
features and embodiments can be modified according to the instructions to of the invention so as to
adapt to pengrnacseiasggmant onaetasionitased depitn inyroserbiptarapdtscspadebincsioragent
invention. Hence, the invention is not limited to the particular embodiments disclosed, but all
embodinteatiunitisiantbe adoptedf thelgthiimyshaind ul s kalCibxdrOd/ b ropdicidstocage device jnmagretic
CLAIMS 1.The virtual 3D paper, wherein it comprises data reader (1) for obtaining data, multi touch
gesthire refovagdtidey snegine/(2) e cevebinadiandfdbegitivingsrmdtitpamiadtalbote 5 signals, event
dispatching engine (3) for dispatching events in accordance with the action of multi touch gesture
recognition enffive d23cHptiion mookde (At duiitiogrsadaredtzdneprbieckite reacleodithertadefirihe
module (5) for rendering data edited by editing module (4), display monitor (6) for displaying the
renderedimgsotisnf reisl&iogymogutbg Skahetditexpot thral7ydoloes partingeh and retprid lerss st 10
The virtual 3D paper of claim 1, wherein the editing module (4) comprises content editor (41) for
editing ctimse featutep aplie midiool i@2jtsacandienmaulapkitsin the spirit and scope of the invention.

In addition, these features and embodiments can be modified according to the instructions
10  of the invention so as to adapt to particular situation and material, without departing from
the spirit and scope of the present invention. Hence, the invention is not limited to the
particular embodiments disclosed, but all embodiments within the scope of the claims

should fall into the protection scope of the invention.



The virtual 3D paper of claim 1, wherein the virtual 3D paper also comprises geometry transformation
engine(8) for geometrically transforming graphics and geometry deformation engine (9) for
geometrically deforming for graphics. The virtual 3D paper of claim 3, wherein the rendering module
(5) comprises live content rendering engine (51)ér(gréqmi§ring content and 3D graphic rendering
engine (52) for 3D rendering graphics. The virtua paper of claim 1, wherein the virtual 3D paper
also comprises network access interface (10) for network linking . The virtual 3D paper of claim 1,
wherein the virtual 3D paper also comprises state management module (11) for storing transformation

states triggerelinsyMiEeiRbB B, SrfrsiyRareihé Gomar sessigareadesitd 1 fardratntne dataamsitbaper
also CompriSe?oﬁ%Hn&&%%%&%%%’i%ﬁ&é%@ %i%og ?X&%ing and recognizing multi-point touch
5 signals, event dispatching engine (3) for dispatching events in accordance with the
action of multi touch gesture recognition engine (2), editing module (4) for editing
data obtained by data reader (1), rendering module (5) for rendering data edited by
editing module (4), display monitor (6) for displaying the rendered results of
rendering module (5) and data exporter (7) for exporting the rendered results.
10
2. The virtual 3D paper of claim 1, wherein the editing module (4) comprises content

editor (41) for editing content, and graphic editor (42) for editing graphics.

3. The virtual 3D paper of claim 1, wherein the virtual 3D paper also comprises
15 geometry transformation engine(8) for geometrically transforming graphics and

geometry deformation engine (9) for geometrically deforming for graphics.

4.  The virtual 3D paper of claim 3, wherein the rendering module (5) comprises live
content rendering engine (51) for rendering content and 3D graphic rendering

20 engine (52) for 3D rendering graphics.

5.  The virtual 3D paper of claim 1, wherein the virtual 3D paper also comprises

network access interface (10) for network linking .

25 6. The virtual 3D paper of claim 1, wherein the virtual 3D paper also comprises state
management module (11) for storing transformation states triggered by user or

system signal.

7. The virtual 3D paper of claim 1, wherein the virtual 3D paper also comprises sound

30 play feature (12) for audio playing.



