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BACKGROUND [ 0001] Conventionally, search engines are configured to provide
resul ts twet2oiwmebude one or nore ternms of a search quer yCT@S2M@NEI30NA
search engines may use indices storing 5 references to el ectronic docunents
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of objects. But the seeker may be confronted with difficulty in fornulating
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that is sgught. For instance., the seeker. may be. searchi far_ any of the
fol | ow ng RO SPME 2H SliGtedrUEs Cameapiand redich iRk ol S coidentipel

chi | dof r isemdh Yen@iel eTh0sughasttd @erbBdayy i bt Rlc@éEand Oiscdabblooks ded@®hicb400.
The seeker may have difficulty locating the set of objects nay resort to
trial andospments that inplydgl the enferadrgropsodnd the selagted uggsited fgms g &r. thee

conventi qual, SRAEN, SAILOF IS t¥rf§c%réro{hgssug§e{sggdg@%rggr: nglggﬁ;%ct%ﬁ% otnart?; 4" the

user search query, the actual content res exact |

cor r esporubjdcothiahs seeghtdf aapect s that i s sought by the user. 25SUMVARY

[ 0004] Enbodi nents of the inveaﬁti.on veré]?m' ng the.ae and aother  problens in
the art ri8§%i ehen coReeniigndlr acaren antiiptit BH1S sipstapyidgr afsarial agiance
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set of objects. The conputer em renders 1 nmages associated with a set of
obj ect s awdipletangidtki g lbettivgahe scttdfrobects3 Bidi the nsdkenaday ibatcenfracted avith

t wo- di nensjonal .i pterface when narrow ng the set of objects. .[[0005],6 The
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dat abase and a server. The database is configured to store objects,

attri but st dmesigeinuidf dobridagads ioneifje smarket under $25,000; child-friendly movies

20  playing today in my area; or netbooks under $400. The secker may have difficulty
locating the set of objects may resort to trial and error to formulate terms for the set of
objects. Because the conventional search engine only performs term match using each
term in the user search query, the actual content results often doesn’t exactly correspond to
the set of objects that is sought by the user.

25 SUMMARY
[0004] Embodiments of the invention overcoming these and other problems in the art
relate in one regard to a computer system, graphical user interface, and computer-
implemented method to visually search and explore a set of objects. The computer system
renders images associated with a set of objects and transitions between a three-

30  dimensional interface and two-dimensional interface when narrowing the set of objects.
[0005] The computer system allows a user to visually search through and explore a set of
objects related to a user’s intent. The computer system includes a database and a server.

The database is configured to store objects, attributes for each object, and images



WO 2011/ 025749PCT/ US2010/ 046398 associ ated with each object. The server is
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BRIEF DESCRIPTION OF THE DRAWINGS
[0007] Fig. 1 is a network diagram that illustrates an exemplary computing system in
accordance with embodiments of the invention;
15 [0008] Fig. 2 is a graphical user interface that illustrates a search results page having a
visual search link in accordance with embodiments of the invention;
[0009] Fig. 3 is a graphical user interface that illustrates images for a set of objects in a
three-dimensional representation in accordance with embodiments of the invention;
[0010] Fig. 4 is a graphical user interface that illustrates metadata surfaced for each object
20  in a two-dimensional representation in accordance with embodiments of the invention;
[0011] Fig. 5 is a graphical user interface that illustrates a set of objects that match the
criteria provided by category or refine controls in accordance with embodiments of the
invention;
[0012] Fig. 6 is a graphical user interface that illustrates a result set generated in response
25  to click action in accordance with embodiments of the invention; and
[0013] Fig. 7 is a logic diagram that illustrates a method to visually search through and
explore a set of objects in accordance with embodiments of the invention.
DETAILED DESCRIPTION
[0014] This patent describes the subject matter for patenting with specificity to meet
30  statutory requirements. However, the description itself is not intended to limit the scope
of this patent. Rather, the inventors have contemplated that the claimed subject matter
might also be embodied in other ways, to include different steps or combinations of steps
similar to the ones described in this patent, in conjunction with other present or future

technologies. Moreover, although the terms “step” and “block” may be used herein to



[0010] Fig. 4 is a graphical user interface that illustrates netadata
surfaced for each object 20 in a two-di nensional representation in

accor danceowntin2emodi nents of the invention; [0011] Fi gCTAISRGI0A463P®PHI cal
user interface that illustrates a set of objects that match the criteria

provi ded by categor r refine control g i ccordance w th epbodi nents of
the i nverfefepiS difereny dermsyis e @I}e%oqtsgenaﬁaxeﬁp Ry g APePY Mgk s
i1l ust ratiﬁﬁolﬁn%%i;ﬁ%&rﬁéﬁ&r S8BLARS R0 Btk ESPARREs &gp% geggi%iéiééilﬁ% '%Hl_ésé &hd

accordance Wit odiments of the invention; and | : is alogic
di agr am tera¢ptiwhensthe ards od individodl stepsvis saplidily slesaribhdt Huobegh carbddiexgpkor e a

set of objects in,accordance w.th enbodi nents of the invention. TAl LED
PESCR PTHERIEBER T ARe JRah Y oS rcsio, e Aufielcfoies B vt 81 | ng
Wi th gpechédrpbaedti@ tHEBentidQy 5y dfeilcREYhdr&@UI r enent s. However, the
description itself is not intended to limt the scope of this patent.

Rat her, tIAQLS] mbpdimenth pfche dmcatiph aradde hpomphter sy sicmetat gllgvect uvel ter

m ght al i N, of y, i i. r ent

Conti nat ; e SURPEUEOu R Aot B3 of SbACARL i b iflica? bR Inluce,
conj unct ithit stintdingothbats s &s eniised quéyt oif @rotveimianelwgt. e The MbjceBviarthe akt fough
the terns "step" and "bl ock” nmay be used herein to WO

2011/ 025 PRHPETPYUSIYTEPORG FOHUE Brited 811 HrLP YIORPING IPEXRSESs 2PmRBH h BERgIucts,

el Ged bt GiTRs SBOWIE CriaiBed MERLTENEL PSpdl! I At BATLAY! ar
order "anmpbng or between various steps herein disclosed unless and except
when t he tbe dewphehl usedintdrtigalimpleepsatsivesuak glarahi anldyexdesafonthedcalloRung theruser
enbodi ments are descri hed k@rdetaiL belgmLmﬁthé;ef rence to the attached
drawi ng fiP JRPESS WP H9ad i EBY PEare e YRS (AP URAE VRIS 1B hefer Bifce
herein. [DOdRdal BRRAHIPBAL faQfreddd® al VIMBDHpPEeREAN 45t Ack SBREL 81d RyRk@R t hat
allows a user to visually search through and explore a set of objects

i ncl uded atmbategrfapihiccsdt afselyjedtnt difftaiowortaat attontes msludnentirdstestthatt esees user

' t. .Th j,ects in th t of. obj ect . d
o e R R b MG BRHESHS okt 5 SRR PR B R
ani mal s, J@bows ritf8then feMued aixAEfheriBdd AarrdW aNEbot 0BlbRPE! tA&dditidhallgr t @i n

enbodi nents, the Praphical user interface inplenments visual search and
expl or at itbs gphige] ewar dgfetfies maeinduledapgaagially gdated spfgeerecsrie PreEaes Ut hout

havi ng taq,: r . . r i.cal f ]gEx render
a visualQ?%%%%?é&%ﬁpwgﬁg?g%gégﬁﬁﬁg%ﬁggﬁ@gHgg?%ﬁ%gﬁgﬁﬁﬁghg&?tﬁ?%ﬁ or''t he
set of ohpeled sser. TRertherpord, @ach @bjedtiibtHeegaphicdluder iatekfatdiiag detlinked ustras 15
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hardware, software, or a combination of hardware and software. The hardware includes
processors and memories configured to execute instructions stored in the memories. In
30  one embodiment, the memories include computer-readable media that store a computer-
program product having computer-useable instructions for a computer-implemented
method.  Computer-readable media include both volatile and nonvolatile media,
removable and nonremovable media, and media readable by a database, a switch, and

various other network devices. Network switches, routers, and related components are



25 theaters-especially when the nane of the objects are unknown, or to
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or permanently. [0017] FIG 1 is a network diagramthat illustrates an

exenpl aryl OQpi;r atcion@n@wiith(ﬁmﬁmdiments of the invention. The operating environment 100

15  shown in FIG. 1 is merely exemplary and is not intended to suggest any limitation as to
scope or functionality. Embodiments of the invention are operable with numerous other
configurations. With reference to FIG. 1, the operating environment 100 includes a
network 110, a visual search engine 120, client devices 130, web pages 140, an objects
database 150, and index servers 160.

20  [0018] The network 110 is configured to facilitate communication between the client
devices 130 and the visual search engine 120. The network 110 also facilitates
communication between the objects database 150, the visual search engine 120, and the
index servers 160. The network 110 may be a communication network, such as a wireless
network, local area network, wired network, or the Internet. In an embodiment, the client

25  devices 130 interact with the visual search engine 120 utilizing the network 110. In
response, the visual search engine 120 provides web pages, images, videos, or other
electronic documents that contain terms provided or selected by the user.

[0019] The visual search engine 120 is communicatively connected via network 110 to the
client devices 130, the objects database 150, and the index servers 160. In certain

30  embodiments, the visual search engine 120 is a server that generates visual representations
for display on the client devices 130. The visual search engine 120 receives, over network
110, seclections of terms or selections of links from client devices 130 that provide
interfaces that receive interactions from users. The visual search engine 120 may generate

a three-dimensional or two-dimensional representation to display objects that correspond



100, in accordance with enbodi nents of the invention. The operating
environnent 100 15 shown in FIG 1 is nerely exenplary and is not intended
t 0o suggeswoany/l2sTwt ati on as to scope or functionality. PErusdénmmss of the
invention are operable with nunerous other configurations. Wth reference
to FIG 1, the operati vi ronnment_100 i ncludes a network 110, a vi sual
sear ch eﬁaitﬁglslozd}m%|SF@gﬁe33w§*e dsery sfhe Vigyl sepyeseniphign mgy @Bﬁ“é&t Wighpghase
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by the user. The visual representation may include, I's not limted to,
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i ssued byobjdess, \Or suakicex Bhiy 6r 8BjgtBeandtd QREAL resulGedt @b f@%é@omquat sre the
vi sual search engine 120 traverses the objects database 150 to identify
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search terms for an item and receiving results that response to a user request or the
formulated search terms. When the client device 130 receives objects or web pages 140
30  selected by the visual search engine 120, the Silverlight browser application only renders a
subset of the items that satisfy the user request. Moreover, when the user scrolls through
the display of the client device 130, the Silverlight browser application may randomly

populate the results with some of the additional objects by illustrating at least one object of



20 The client devices 130 include user and systeminformation storage to
store user and systeminformation on the client devices 130. The user
i nf or mat WO 200267381 ude search histories, cookies, and PaTAKRIED463The
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(URLs) corresp | -1 he 0, T 5 M I r ine 120
iy T equelEisnito Pk idielBR AROGEIE el Wied 1 SHELLRER GyE R
the i ndexdeskeye3®d ThOvikudARsarth chidige WEbtrpages thooljie daiabakal 1 S9aad chvesg ne

120. [0026] . Accordingly, the operating environnent 100 is_configured with a
vi sual sehf dxler ﬁ%}ivﬁféglfééo Phain 1Pyt Sy g Sapekt repﬁmsﬁ@ﬂ%é%uﬁé@e@ 140

and obj eqis, iR dilf: FhiENi6IRYbESR: K30, FhRIKiU8YsRRRC. engi ne 120

traverses the object ase 150 and traverses 20 the index servers 160
t o obt ai M0 Uhta ¢hbddimatt sheyvishd sceghesimer gmeratmch grapmchhesensetesacd n
130 render the results f.or di sgl

0027 1 A SRRl PR Shagtsrd Sperrds ey B gbdoni el
user i nt §6§iAGenay include URLs that point to web pages. The graphical user interface contains a
25  link that reformats the results into a visual representation. The link to the visual
representation may be highlighted on the graphical user interface.
[0028] Fig. 2 is a graphical user interface 200 that illustrates a search results page having a
visual search link in accordance with embodiments of the invention. The graphical user
interface 200 includes a search box 210 and a visual search link 230.
30  [0029] The search box 210 in the graphical user interface 200 allows the user to formulate
their own search terms for a search query. The search box 210 receives search terms
provided by the user. In turn, the search terms are utilized by the visual search engine to

obtain search results that match the terms entered in the search box 210.



that includes results that match ternms provided by or selections selected
by the user. The results may include URLs that point to web pages. The

gr aphi calwos=eri/i2st4er f ace contains a 25 1link that reformraraseoe/onessl ts
into a visual representation The link to the visual representation nay be

hi ghlighted o the aphi c i ntegface. cal
user int dP939E ‘GS‘t ar?h fﬁ%??@%@%i@gr%ﬁp*{egw%rsmt?g%@e HQ@ ﬁ"&g SE‘ﬁLum
search | igakch 'Thnﬁ@@@%ﬁé‘\%ﬁleVﬂsEﬂoe&BB% f@ﬂlftssopi scal® du@}sﬁﬂﬁﬁé?l@' Arcﬂﬁtlcgfaﬁ hi cal
user interface 200 includes a search box 210 and a vi'sual Search |ink 230.

30[ 0029] ttrhelsgéaﬂe@mhduﬂs %ﬂomW atshellgwatbhiuserl tougsrally downflaicer @GOy alithows t he
user to fornulate t rch terns fo . The search box
10 ¢ ool vamd kich e ovd SriBGE: 15 \Phe Tl FR fs ] pordB iR, o
are utsi | itaeskaldh fefiftsMs 8 Uabe-aRANSIongNGpRsentAioabt ai N search results that
match the terns entered in the search box 210.

WO
2011/ 0257[a@1t"ﬁowsmwm@e%uqe@@m@1s “Phae” Vi Hgacarsk et 10 pad gy & sq9sit  of
t he ar apms thlést%mel Qtfl 8 %1&1919 'S¢ -E&? e}{élﬁg %a gglzglc}gh gl:é 4’ L1/18¥\$sh{60he

user to ex ore resul a searc 't i onal

vi sual se@nq)lteté |artksk2&@ocrmyd &}lﬁloptabﬁa@mgtd’lﬁsed&ﬁrnehocati sl deyulfsahind edaecha
query wi thout having to enter their own search terns. In sone enbodi nents,
the vi susiNglegrasEnmaY nghaidrtheune igcampetingsthie taskiassogiated wathdusehesing rial

repr ggent 1

ear an Do Ihna g g Gl EHBTERIRDNE GERARREhAN SBH aldhe Y
sear ch engovidesvayisna clophiyZervirngatisiah eepnfssentahommf s thatrpd etrecralytfassale in
associ ate

purchasjng a used or new c results that .a search
engi ne r éﬁ%i“hﬁg mRGI8  Hhuhaaysaferch v Féfﬂﬁuﬁ IPHEChALR %%‘géeéf"é?seﬁtc with
pur chasi nge gra %&cb!ﬁ%@r Rifer PRV 6@Fo 10dd18 the« ‘%h&%” t1ReHcGReREkNe ignores the
results fromthe search engi ne and prOV| des a visual display having visual

r epr esent[8032b nisltashatoalys wihisat vaerecntars F'emsip thaosecarh|boxi2d 0 ahé inigaes ssdaodhat i on.
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[0032] Al f4erdiat invkdy thoVeeR dr USRIwSBE &itfen” tafuser ¢litks be thealsall LarxhAidk and
initiates a search 15 using the term"cars" the visual search engi ne may

return res0 the Yipeal seypkicagingfecpptep agesual 4epreseatation @if (e reskbis.t d) FhUé@Fr

However, Wi NG \138ho (LGSR0 B3Rk RSB deh R ikl A

search engi’ne generates a representation

may intena&kmmuhh“&hﬁ%ﬁm&hahﬁﬂeamssentation and features of the graphical
user |nterface 200 to Iocate the ‘cars" that the user seeks. 20[ 0033]
cert &0n dASHilertan cpbedimenta thesvistial peasshysnzinehagy piogidcdebrawes eHePARt r y

poi nt that does not require entry of a query terms. The browse entry page may include a

collection of objects arranged by category. Each of the objects may be represented by an
image and may correspond to a visual query.
[0034] In one embodiment, the visual representation generated by the visual explore

25  engine, in response to a user request, to visually explore the search results is a three-
dimensional representation of the search results. A graphical user interface displays the
three-dimensional representation and controls that are used to interact with the three-
dimensional representation. In turn, the user can narrow the objects included in the three-
dimensional representation.

30  [0035] Fig. 3 is a graphical user interface 300 that illustrates images for a set of objects
350a in a three-dimensional representation 350 in accordance with embodiments of the
invention. The visual search engine generates a visual representation in graphical user
interface 300 when the user clicks on the visual search link in a graphical user interface

that includes URL results for search terms provided by the user. The graphical user



that does not require entry of a query terns. The browse entry page may
include a collection of objects arranged by category. Each of the objects
may be repoesaneddby an i nmage and nay correspond to a PCIOBR1gOes3ys [ 0034]
I n one enbodi nent, the visual representation generated by the visual

explore 25 engine, inre e to a user request, to.visually explore the
sear ch _ré%‘iﬁff?‘ge ?%ﬂ_ 5P BResIBe ﬁ’f{»ﬁéﬁﬂbﬁq‘aﬂhr erl%ﬂ,v‘gE’FF&’&{SF‘E}ﬁt}% 3lerﬁ%-d§a§}sgqala[%fgu| ts.
A graphi Ctéz'o-di&%ﬁsib&ﬁ%afs@&%n%éﬂ&rﬁbfe’% otf%jécﬁr%a%hﬂﬁﬁbgﬂﬁ{@kio%w ﬁr%ed'l‘)ﬁ'&w on
and controls that are used to interact Wth the three-di nensi onal

r epr esentd®0r.onlhel vistalispgreh leegine enincates tharobpeets ke thebplpedts areneshdeted in thet he

t hree- di nensi.onal represen io 30[,0035 ig. 3 is.a graphical er

[t o f aceraoueA rie FERRT aPhs *hgeds srval s ngisfe B iR s0 Ty RSE
threesdi nemshanl repRE@SAIALS®Nthdhjédls BSOPHRRC Ao e BaR@edumNdS tiRf t he
invention. The visual search engine generates a visual representation in

gr aphi calgreeeal uparanteefeee Hhmndrenghdenselyecinfacisowilappiag Wreerdimaewneh | i nk

orovi ged By et EE, MR BF ShiShe R EhHR Gyl B8 Jor- BB T L Foaoe
i nt er f aceh8@tiphepl agesntbdigccURID yefodting the cbntidle owfosthalgrapbjvak sentintifade

(three-di nensional or two-di nensional) based on the nunber of objects 350a
and t he diORrum dhrsleBrand pighpp B pser sapEoveRdoptefaIintsst with dhgyeandrobnihaat es

t he q%e%a S of AR 1?Ris{%1%ta§ﬁ%eerigtﬁ%ﬂ§fcﬁqhé agfﬁ% 1%@.%&%&?&% 45610 &Qﬁi@ﬁl“a ce
300. en the visual search engrne generate t%e three- % di mensi ona
r epr esenttht iobjec853p,0at hia winjee cinbodibBatsntheevibuab sedhl cogmk greoematks ahe tvisaal

graphi cal user interface 300 and arran hensel ves intpo an over| appi ng

i e di rrEMEIHAIOn R B Cpge Bet SHTRerIP R EHS g ks B S h g
an'”Htesjﬁ&ﬂ%ﬂﬁh%mﬁ?ﬁh@ﬁhéﬁ&%uﬁ vide@BircRieriiie graphical user interface 300
by floating the control's onto the graphical user interface 300 fromthe

| ef t and [P93ghtTheTirephisd userantenfiove3@0 poludee category worirel il Ongaunt corerad 3adys ol s

|t er'Pacd 3ot B baPAe v Dby aLp Gs0al 3PLBR Tk pubiooRPE: S, "

vi sual seap¢ ehiceBG50LinGRIABH &t 812 thRE-dVth&ibadnal RPFESRALGT 3501 Tt Eraghiedlapi cal
user interface 300 when the user clicks on a visual search |ink wthout

requi r i nghicHacud¥} alfaavsghe ubaietoseaw el qtaedisthaf mesBtherieargl tophp prtvidpsdry

interfac i N t tLhA! t r 5 fine
cont rof s 430eerk of b BERMER RIEYerRRT 08 o R T GRBC bRleeFhL ek

i nteract ocontrbl BéE pabjidést s 3Hée i sordlluttacire nhdt htlotkrae wdeea siienaldditional
representation 350. The graphical user interface 300 all|o the users to

vi ew?8l | abpicbeinghe mispal Fapreseniation dhafaeheyregngly oyisids fdhe W“t\g,ﬁ]@ rggiep of thene

gr aphi cal et LNt : I 3 f | : e
e e S L S U SR it o ST
users t o 30enaabditthodah f@0albbhjects,sbut stredne thd surkes ne reepecitiatobtst doate ar e
currently out.side of t Vi e e region of .the three-dinmensional,.

bt eoent DGRV SBEN ScH0 bR B RRATAERE 14 KD AEHE (S RO T SR 00 ray

| oad the tHatodh@al abdr BRIAEL naybdily IbELENMuLAE JIMRIYatadsnd R bdrldeng
obj ects cone into view as the scroYl control 360 reveal s the additional

obj e@s. imagemtotahler heivedtitormmicklyt intcrapt apHi soaic efdbe objecter fThc eddmtipnaraia | oad

a subset of, .t he dat nd the correspandi 2 jmages to allow the user to
qui ckly fWPé?%%?S%ﬁFﬁggoﬁgegﬁmeﬂgub eégpggo%ﬁgjgﬁgitional data and i nages

are | oadqooms THRAtESOEE cHitdl 10 id6itlds thoBitE&ricd tlsociABWith Tdaeh eBfcegnr ¥
control 310 identifies the categories associated with each object in
the three-dimensional representation 350. The number objects 350a in the three-
dimensional representation 350 may be reduced when the user selects the category control
30  310. In some embodiments, the three-dimensional representation 350 animates the objects
350a as the visual search engine reduces the number of objects 350a in the three-
dimensional representation 350. The objects 350a that are not within the selected category

drop or fade into a background of the graphical user interface 300. Additional objects
350a that satisfy the selected category replace the removed objects 350a in the three-



t he three-di mensi onal representation 350. The nunber objects 350a in the

t hree- di nensional representation 350 nay be reduced when the user selects
t he cat egwoyotansmel 30 310. I n sone enbodi nents, the tkrcearsdénpmsPonal
representation 350 ani nates the objects 350a as the visual search engine

reduces the nunber of objects_350a in the three-di nensional representation
350. The BRI J50s 0N - k! ﬁFf{ o wcwhé?e%eﬁ@&@éed 1%5@%&85%_6‘§fl6rﬁe'or
fade i nt qiiRRaGHDtHHOEn@fiod 50 GtRRN CRloobs flledtd i%rtflf‘@a@eg'wﬁ corfiéiizt o onal

objects 350a that satisfy the sel éected category replace the renoved objects
350a in t[Ae381 Hicsgnstyle2 0 1st0 By ABRCT SRiBL 0t O1y0¥88d8 (8UVersi @nategory when

r epr esent atiﬁn &50. Alk t he objtegits 350a that .are ig thc? updat e tthree-

di mensi oM PESESENT all SRPYED 'S A WP S UG G5 P gLt B Dy YA M gor y
contral Zbfectd YR8 therthieb A ERHnaPrdpSREntaBY 380 8Gtre®BONE dbidctd 330avi@hi cl e
(SUV) as a category when searching for cars. In response to the user

sel ect i orfre ppecajggntizpd seabMs. eyl elacdipdafacthat denet wipbcths usgowlacton ke

t hr ee- di ' i on.35 ' jects. 350 t
cat ogor | AETLEE By hERESICH R il R G T hE B SR Lpio iR AoliGhadti® "0
sel ect i org5aradadiditiinedotyctt lilgat \ars tatkids ebe efewabigi legioh wfftAt threglinddnsionel

t hree-di nensi onal] representation 350 and additional objects that are

out si de tTRRFCHNERRHI3a0 pEyIIRas to Fplach thegemonehebistial>Vepr esent ati on 350 are
ani ed I . eat a.: I r
embodmer 2] R e K R e S A bt Fo R om0

wi t h a nedllwitlk a basdthkobrsed pn eyirodsusearabihpoperded bg dhdysct hdVhemethe ubdrén t he
user's previ.ous se I’.Cff] is for ag?ﬁpeciéi C j%{em or a.branded item the visual
search efjFHiULIcaLdS 1o 4 fngRificHign pisa hreaded demdthgivisalscgicd pgpine creates a

repr esent)aii @5 i9hs:BPIaRALIINAYISNS LFRIMARDNIF 'Hbie%{s HaQirleBatSRE Glrhill4r tb higm Or
branded item When the user selects the |link, the visual search engi ne 15
gener at espagifit ntcer fmbranged/itery. oWhee the wict kelsétritheakink,ethe wisegl scardhi ¢igmeal |y,

t he visual search.engi ne may i.nclude |inks_.in the e control 310 to
0 o at | ESACE A SOT AT A S pBIEE 5t fyreT GRS pesph

I nst ance, enzfncamuhs &lclwRSlinkaak ithg chtegorl don@bl 8 IRt BMOG®IAiSN ftRAt i§ dhrpeaitdly
hovered over an Aston Martin, the category control 310 may update to show
| i nks t o rgkatpdsto B areipup searelur Femmpiangs, a3 neprivyrsieekies foredh @fﬂhe (B¥ s e

James Bo ' ' - e Ast on
Martins gg %gag? g%fég%@f}&ﬁ%%%ﬁ@{agggg?e %‘ﬁg Oggﬁﬁ%&%loﬁp %%%p%%dﬁggéﬁglys t he
total nurthks tofjameeBonthadvias eudréntlyhplaying Uial médpriesedit dbdoatscaluthds Borunber
of items(}hat are currently displayed in the viewable regions of the,

gr aphQcal driyse Astan Martyss 2agdhe sontiyoinalandyibessise goton Maats e gradyecd,der
reduces qfgmghncreases the objects that are within the visual
representation (e.g. three-di nensional representation 350). The count
control JR0H0lpket esinivieenrdl ¥ O0udisplaynitici atad swanbseaf clermai thit arevin ghe adhdal i onal

search ternms. Alternatively, the coynt contro 20 upgdat es when t he user
i nt er act SERCERA0A a0 ﬁWeé 8Ett?l6‘F H@%érec%l“?% X &EépléIS‘%ﬂPéF%Vlﬁ%’é gestons
mani pul atg thderapRic8ICEser #RQck B0bherngr8Rit GaltroUSBY updit@rd akeust®Peduces or

25 increases the objects that are within the visual representation (e.g. three-dimensional

representation 350). The count control 320 updates when the user initiates a search with
new or additional search terms. Alternatively, the count control 320 updates when the
user interacts with the category control 310 or refine controls 330 to manipulate the
objects 350a in the graphical user interface 300.

30  [0041] The refine controls 330 represent attributes that are shared by some of the objects
350a that are within the visual representation. The number objects 350a in the three-
dimensional representation 350 may be reduced when the user selects a value for the
attributes represented by the refine controls 330. In some embodiments, the three-

dimensional representation 350 animates the objects 350a as the visual search engine



30[ 0041] The refine controls 330 represent attributes that are shared by
sone of the objects 350a that are within the visual representation. The
nunber obWechs/@504 in the three-di nensional represent aPCOUS3G0/0masys be
reduced when the user selects a value for the attributes represented by the

f | 330. d th di |
ﬁgp'r Qgeﬁ?rg@ﬁcgﬁsf%@sau@hﬁr f 8@9%505@5]153 @S%rg?ra%m{q%gl {ﬁpg%gﬁt'aﬁgtgﬁéﬂ eTRji ne WD
2011/ 025749RET 45&2%9%&14%%155;3%0%5 Baeaw?@rr thef at@MLRS tr g%{é&%@edl

t hr ee- di nenhsi onal representati‘on 350. The objects 350a th fairl to satl sfy
t he val ueched eqttads 840 drdpeonfadeiibiot ebacﬂ@m@wﬁ@d gbg'phtlch?é userf intasface 3000l s

acii 1 ondtSFHT b8 o0 Rl SRH etk B BREOLEF aut BB P ERuBEBy Fout e

represge ntr@ﬂnéwoxﬁm B0 RbiabE tHeABbOtS 0B 3&s BSRY. &R thd6bje@bBYQLthabieGh $he350a.
Al'l the objects 350a that are in the updated visual representation (e.g.

updat ed tupdated giisweheipesantatierp Eee&elmdawdhresm)le@maé fgpreseptation Jée) ssisbet ed
for the qbé Ua@%& %gle t&ﬁ’ rfg %t ?ﬁgﬂﬁﬁ §¥esg1{t&§]% tﬂ@trgfﬂgqs Bg'rﬁpols I3§'OSOI dsotme

enbodi nmen r| bu e Con are update

pr ovi de cammodvfﬁd:ntg tfw Iattﬁbmtaglmmrelrefiﬁe chrarols BS0 arcepdavddeto Iﬁouaerongebaemt s
“Sport Utility Vehicle" as the vehicle 10 type filter, the brand filter may

aut onat i d%lFWgtO@“?’éﬁm%f naiqnsca Bthgp érl@ero%eleaFSarmrttlﬁatty Yohiedt” a¥ thervehickegpor ¢

Uil iy Y ]gk! fil t%h thd Qx%@hlt@ﬁlaﬁf&gﬁ?gﬁ‘?%ﬂﬂo RAVBIha) abctui}@rs%ﬁe& AR, tﬁagrcf] the

obj ects 3 e sort contro reorgani zes t ects 350a in t
t hr ee- di mensffonal SpoepielbtgriMatdlali 350. The sort control 330 represents

attributes th are shar by all_ the objec 50a vi sual

Fepr esentibhn heNerirna b Ao Vgt U a0 SO M phate: | 04 0 BYeet 4l ¢
Wen the r’éér%ﬁm%@s' tﬁG"oﬁJeEﬂ@%S@Qh{ the QkE gimeﬁs%awe@fe@émmrﬁm e B Baftol
reorgani ze the object's 350a in the visual representation. For instance,

when t he 330erpresenssedirdnion ghat arc shared bytahlehes objects 3Ab ol th@uBuatagprasentationhe

user .to rtth ects 3 ab br.a safety ratin or _expert .rating.
The. rouatocelifn S3hE Bl st RLaeBRE: i 3Rl R dpe M ShGi e
rating frdamrblheth@ijﬁﬁms s€latiabagte 20n WRbflanst OftRS oBjctfsi BBOLSNT Bic Risand,

safety rating, and expert rating for the objects. After the user selects an
at t ri but gepresratagiogy dior snstaned velrgi the uses by srarcdinghfer G@ﬁse@? soiit gontrd 3¢0 $ur

represent EI"ltOIWOtﬂ e? 8 Q%Iggﬁ;e dp%é&‘?ﬁmatqgﬁ%rgﬁ& rshi%’(cy Rfind Mlex ha'nlﬁlg' %Fg’b“ﬁ]] sort

control are se n searc reguen I'n~’a se The
scrol | ccseamblen@ﬁé) obfaim3ue biaad sadty taing] &l @@dﬂtratmgaﬂrorﬁb]1¢361§36ct§5&ab2tsb,at are
25 within the visual_ representation. I n sone enbodi nent gl e scroll

fe

cont P81 pYRjGh stetesiafifibpicy dordwang). pafeiyating. apd GwRert Féng i eclys eYiier fcer f ace
300 to cqpti gueus!a 8GRk, Har g steQﬁhOQi &é@@ th® b tsVﬁrﬁ't'lz?% visu
fl UOUST a %j ects

representation. The infini'te scro cont i oops throug
350a wi t hiepresdnéations ubd an eprbedamndnat ﬂmnattr[‘tmﬂa@zlmaﬂ mresmn’mdealrbmdorteamspl tatee
vi sual search i ne trag |t| ons .between, a three- 30 di nensi onal

n
r epr esent® ﬁ[ei“ﬁﬂ% Wrsepich sEpey dn 386108 a t wo- di nensi onal

repr esent[g§43pnrheTRgolY ichtadl FoRRLIG LI 1iRr G NENALESitibAE 6%&@3505@35 gnal
representation 350 when the number of objects that are se ected for display

in tRé graphinde Vle@éremweﬁaﬂa@em S@meanﬂg@dlmmﬂ thhrecrols epntrod grvedestinfenitunber
RGN N R TR RN R
objects 350a in the visual representation. The infinite scroll continuously loops through
all objects 350a within the visual representation.
[0044] In some embodiments, the visual search engine transitions between a three-
30  dimensional representation 350 of the objects 350a and a two-dimensional representation.
The visual search engine generates the three dimensional representation 350 when the
number of objects that are selected for display in the graphical user interface is large.
When the user reduces the number of objects to a reasonable number, the visual search

engine may render the objects in a two-dimensional representation. In one embodiment,

10



WO 2011/ 025749PCT/ US2010/ 046398 t he remai ni ng objects are reoriented by the
vi sual search engine in rows that are viewable w thout scrolling. Al so, the
vi sual sesochiingine nay render a boundary around each @CTiUse0108nEI$I Ng

obj ects 350a. [0045] For instance, the visual search engine may set a

di spl ay deauI t that.re quir es. 5 3 atlag %{1 hi cal user interfa ame wth
det ai | ed PHFSRHBNE SRICFBr r%éF@ﬁle’atEﬁ gtthe VEFN CRENG IR IRT AR 418 &1CWaRt%er f ace
nust al 5%1%0%9'5&%11%? RRY, @t vidisl &Qirc%cén%n{eﬁﬁ&y ?&Hbﬁi YolRRrH8Rund €h&cst on in
the visual representation. The three-di mensional visual representation 350a

of the obhetmsimngobecigdhBe.at ed by the visual search engine when the nunber

of obj ect e and show ng detail ed infor i cure the
o apht cal0iSE o ASPEE 420 FHRE s SFS oo rEPORTT (RBIAT 4 2pf dBE{eGHEr ey
be gener ?eﬁé'raﬂﬂg b Reaphicalader SRBER WY UGN RIForhhigon YSHQICh 0bjceb] BEWSvdrS
smal | showi ng detailed information woul d not obscure the graphi cal user

i nterf ac ghe g@@htcabmr inferfgnecas alsorbsmgmany mbne of theptagety Biat sasistyathe user
| ncr eas es eleEPc?n W tﬁg ¢ 3u§19r%‘§r%5'en‘? n%h”erh‘é (RRLAY, @Pornﬁ kl%a‘?r %Béégﬁﬁtl{)ﬁﬁsﬁaa&#‘

obj ect. es associ a are Sized

to 100 plthe bbjeytslﬂ@ bi gelcsataddy ttﬂikevitsw-seéh‘ﬁh ¢hpipasitenahe hepbesenslgedto is
i ncl udes an arrag having a mninumof five rows and five colums of images.
[0046] | rlaigs 2@ sBer Herdc al@dtlmﬂaﬁmwakﬁiawb%rs rthe éwatcabhseaﬂnt@%eob%ct S is

generI@t edm}&Ydlhlléﬁsﬁ{ﬁa? Yalal gﬁg}e%n‘%atﬁﬁ% %at f%%wbygtﬂ’é‘i‘\ﬁﬁiaf’ﬁ@k e n‘%sxﬁl%nﬁt' on

|l ows the user to view I onal out eac t on the
gr aphi calthusembemoﬁolfﬁjane is Jthal und uhxbwmgahtﬂnled@eﬁognatmmwesldtﬂn@ obvairt #id e

display real .estate on the, graphical user interface to maximze information
That oy rErmsyStGrttts rafiRBry RS bedERe meguhTER bRy TR S apReE user
interfac Qhé‘@@uél Radrch bhgind ARpIBSs %;@Q%ﬁaﬁw fresch §BEcte REHPERBI iR

t wo- di nmensi onal representation in accordance wth enbodi ments of the

i nvent i onmam:ﬁeassoganaﬂ wighacath elmgctn@e@mrtatw piel byvd08imeelsianhdhe two-

repr Q%ent(fl ﬁllegsI?onail representatlon includes an array having a minimum of five rows and five
columns of images.
[0046] In an embodiment, a two-dimensional representation of the objects is generated by
the visual explore engine. The two-dimensional representation allows the user to view
additional information about each object on the graphical user interface. The visual search
20  engine uses the available display real estate on the graphical user interface to maximize
information that is rendered for display to the user.
[0047] Fig. 4 is a graphical user interface 400 that illustrates metadata surfaced for each
object in a two-dimensional representation 440 in accordance with embodiments of the
invention. The visual search engine generates the two-dimensional representation 440 in
25  graphical user interface 400 based on the number of objects that are selected for rendering.
In one embodiment, the visual search engine may generate the two-dimensional
representation 440 in graphical user interface 400 when the number of objects that are
selected for display is viewable without scrolling. In some embodiments, the visual search
engine may reformat the images associated with the objects to fit in the graphical user
30  interface 400 without scrolling. In other embodiments, the visual search engine may
generate the two-dimensional representation 440 in graphical user interface 400 when the
number of objects allows for comparison of the objects based on the available metadata

that is viewable on the graphical user interface 400.
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25 graphical user interface 400 based on the nunber of objects that are

sel ected for rendering. In one enbodi nent, the visual search engi ne may
gener at e wheotvmsdbnensi onal representation 440 in grapkRctalS2usmue3vnt er f ace
400 when the nunber of objects that are selected for display is viewable

wi t hout scroll one enb t.s he vi earch en ne nma

ref ormat [P4S] .%gegplag%e%tn&t ?ﬁa lﬁeu@tﬁ 8t 1% PoH¢rH afay |
user 30 if§syfsame, ﬂQQVM&lﬂEH§101§£ :QhrkdcAfhtioh Q49t£ﬁ1rotﬁé@%e'1‘§eﬁ'§(ﬁ Tt@eavdhsual
search engi ne may generate the two-di nensional representation 440 in

gr aphi calboas®l0 allver thaaset @0cnibieseatdhetermastiet shduld hiceehis taathie ousuat explore
conpari son of e 0 ts L0 t he vall | e netadata.that is.viewable
on The ordpccaeoSab BhY arf HEL s el SBr RO ST T bR 6387 b 8B Goag)
The grap hhﬁlate M§&kcH Witﬁrtﬁ@ﬁ&réponhﬁl%bMdﬁéd S)ﬁﬁhru@ Ithebdrchdx PO, MR schddh,

net adata di s ¥s 430, the two-di nensional representation 440, and object

| abel s 430X socnirhatisely diplaxs bewieh qursics gwpciatsderitiesac oicshint the #E01 hat

shoul d be duﬁlgrﬁ] al{a? réﬁlg e}{ta §|448W £us %ﬁogr‘s 0£h1e atf Sg]ggﬁﬁﬁ% é(?ln{e? %H des a

search i co e VI sua searc engl ne a search

with the Hearselhmhgeﬁrﬁ'aate@rﬁeanchel@mgnthdnse’arcthh@esleeﬂﬁharlecaxltoéﬂﬂtcafrﬁelspleged:hl box
410 al so autonatlcall di spl ays search queries associated wi.ith each object
in the tviBe sakEnRIOH mrréiﬂoéﬁf‘e‘i?ttat? neyerbycelighivg oa the ssarduisan snchuded mghopj ect

wi th jphe s@Qﬂcﬂtb%& 4480- Altlel?ﬁat%ﬁ;t se1' Hiag f?lttlgteaahs;e%?crhcﬁy h‘ﬁ% the ﬁ%eﬁ%@ﬁ

queries that are autonati cal searc I N response
to the h(mmmdm;d vwith elkéngpjeat tiyhzétclsmgmhhe clyncti wich thdqnbmter 420e Woerstharnsér box

410. AItern tive t he u i ni e a s arc usi ng t he, search
quer i o5 $40y PRied oficeh vt by wet o0 bF i Brihatth henosraci v R
poi nter 420 Yeshthe dMeSlse ﬁLlh?ﬂ% Rbrch B B&cidbd Bith AR qpddater 420, the

vi sual search engi'ne searches tThe i ndex server and objects”database using
t he sear dﬂﬂét?hdnlsemea@sbnduatﬂetd, ﬂtﬁtmnttﬁe%ib}se@:tmouﬁe)@w@]allbws skmeseertbd)@lvcmnt s,
0 IS hat the user hover . 150ver

ne se:
L DS Sy a8eed. SRR orki o6 B SiFushl BurteRe ThR AR SRRl o,

400 may bﬁawe@ap@weobwse&i offthd Moﬁ@bbr@&%@ﬂﬂisf@rtﬂe@oﬁﬁdrmot hvhapthet@tntéﬁo
When the pointer hovers over an object in the two-di nensional

r epr esentl@vEsovanen objke 1pjthqigyo-dimansienaligpisecniaionetdd. Hediistabprarch emediamat i on

about eacr%ge?i Siditi 1In'?<$m9d‘h%{?%&ﬂ'e ?&?Jﬁ%‘%%é S 138%%1{]13{%?@%9 ir(gtg met adat a

di spl ays prOV| ormation ab sIn

di mensi or[atsol efficesetidatai divpldvO 430 rproviee eﬂﬁomiaﬂffﬁﬂ‘abodthﬁe robj atkatim tiki spd-ay 430
provi des |n1ted anount of i nformation_that corregponds to_the o&pects
when Fhe PBPRYI JRICHBREPS 180 e erecrBbydbmer’s th mefadai divaley AdPmEddsdt i on.

The vi sugip trg{hn? Bgiﬂ?&n{a%ﬁ Y20 n%%%gh&ﬂo%ﬁ@'o&@&k‘ WheRthd RMENB] Ay OM

t he objects ase. In certain e I ments, the infor ion is displayed
on t he grephihcalbjastsan thavieudl aane%ﬁfmlbel Ohe visealseach kngiox rektewterinites user

25 hovers over n obj ect wo- di nensi_onal entatjion..ln another
enbodi mermouhal iR taha?%frapg%ﬁ SRS i soin GRREP AR (] Taformaron

three-di rt@@%geg}@t oh &R gﬁsﬂtcelt he@P iR e00 AT shoRBRNINR HDEkhdOMERSeOVer
an obj ect di mensi onal representation 440 includes objects

t hat 28at |h§fvn31eswtemn geleetdmtbmWQTéuteenbgon@ltrepmsenatmn tlhengiher febodiment, ded by
the user metgt?ata dlsp]%y 4%‘(3)ar{’12(1:yh alSd %e generated in a three-dimensional representation of the

objects when the user hovers over an object.

[0051] The two-dimensional representation 440 includes objects that satisfies the

selections made by the user or the queries provided by the user. The visual search engine
30  may generate the two-dimensional representation 440 when the set of objects is viewable

within the display region of the graphical user interface without scrolling. The visual

search engine traverses the objects database to obtain the images that are associated with

cach object in the set of objects. In turn, the visual search engine renders the images

associated with each object in the two-dimensional representation 440.
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30 may generate the two-dinmensional representation 440 when the set of
objects is viewable within the display region of the graphical user

i nt erf aceweizbhions74gcrol 1 i ng. The vi sual search engi ne t PaTAIS3@9/044388 obj ect s
dat abase to obtain the imges that are associated with each object in the

set of object In furn he vi search engi ne renders the inages
associ at a0 A HeN %F%cﬁtnemﬁ e TSPFSPGHF%‘;.‘PPe‘Z‘@ntn&NdS%%EJ&@
2011/ 02571&&%01665%%%5‘2&??&%11[ rekétv@se{h%%ft)n%@&fif&f‘éa&1§ 0 Sfebﬁlabel 450
t wo- di nensi onal representation 440 includes object |abels 450. The visual

sear ch erfgiméehe @@mtwéstabm |Inftmnnﬁ16|\o$uai @erar@a@tgu@b]eadtrs Iaaﬁtpe¢1ﬁ45010immdi t he
objects d t t su sear |ne Leny speci

ot _of s RoiRe B bastd T BB 6 B e A A AT S u BB e v e

di spl ayediimehdibiul trBgreioiition AOMENBAANGRL MBRLTTNSHEdP M HAO0twdbBRenkdRanUTber
of objects in the two-dinensional representation 440 covers nore than a

t hr eshol depissntatiopf44Piseversmare hagwehicehalé gmenntait thhieta) vigswblcatcgigs of the
interface 4 a [ each
obj et | QCal tu'ggr Mlte%t’\aﬁé 4%§ {h%hw%g rsé'%?ﬁ gﬁ?ﬁ% ffesﬁal%% gé“ nt‘%&%g]ogr;tﬁis ?%Crlllal

repr esentca)g eoon Féﬂalscan\z@rxshmthe ruftbar 80 opietts antthofwd-Hiendneioakl repesabhtéon egi on
of the graphical user 10 interface 400, the visual search englne may only

render ti¥0ecqvisroreat it B Romeenbigf dhe tpiabaicwably region o Hhe ranhical rtlS@Ihe

t wo- digpne I i ne,
may rondartohe: {AERLSTRRL S AL BAR m) ORL MR dhOpainRlh R R BRE T
used to rOrfow cacls ebjcof 1mﬁ}eenztcsdmnsﬂoealompmsenthtaheI44@15&)th{:1®ﬁ§f3]th¢ wisaalot her
enbodi ment, . t he two- dlnen5|oqgl1%%rresentatl %eggrat é §¥15 vlsual
search erfgPIRE® FRENGJAY Sjdst the tife fréomptionang Hicnvalyrsi for aRAPutF frgPHbT on
for each @bj gftarrolhes@ddbbiconah thbigedaivepRsEonpri ses val ues associ ated
wth attributes aSSOC|ated]mAth the objects that were not previously

r ender ed [B8531 He sriogheal erelxqﬂlmﬁet, ghgitne-diMesianidi tepeaeritationf genrmatedrbymthye be
stor |nth ob ects dat Th dj,tj on n allo t he user
o adver T aRekh shEph B ARRS Spicth B ol S Reip Rl BB aR 4P 56

r epr esentayjdc@n Thahi&fiyndlnsoaahddreebniisiBes CalutLisseeiAss Qﬁthaett@%umtamdctwed
additional information. When the objects in the two-dinensional

r epr esentith & gla?t:tsfﬂyatt\ﬁ%reus)érpre‘tlmslsué@tdewéybsc theckise axploreispgine. tbhe
initiate O t akes
the uoer L4TRATRHERE g be g LB R sy TR SHRALAN 1hBRA Ry,
click mayllonist that esea tse@étﬁhllmaeﬁhetMmrﬂhes@ng N@Spﬂa@eﬂhﬁ tlej ecd-dinhdnsionel

obj ect represents a consuner el ectronics 25 product di gital canera,
the &0i cKePRESEEion; Sﬁtl%fyé‘n&ﬁcbfeﬁéls‘@et P%t%%@ﬁ%oewteénwa Hm(%&wg @rmation.
correspo %%x%

e.g., trgglelf}gthtg%g gsslitil nat i o%lh{:efl%leﬁaln?ﬁ%ﬁl%g Hn%rui%gt ﬁf% b IBF%PCE nay
initiate e &e@bpht toamtmmcmmhsd@telnomloartﬂattheémstpomatqompldt@thettesldelstakﬂat i on.
Alternati eI ects in wo- di_mensi onal . re resentalonfall
Lo ont 1 sfS s Dado ROLER GugPouh A SIS EaF BRIRGOB® EOCRER I e
search tes"eé‘i%thhe 0Bk d?ﬁn% oah&eBYt, CIPMhd Qb eéthé‘;?:e&tn@sré §orﬁuﬂl%we1\ébtwﬁts
search. WD 201170257 CT/'US2010/°046398 [0 5 is a graphical user
i nt e2Paceredet.t ehat digital ysumes, dbe allcsl@mamflnml@]ee% pgrchm trapgaationt dnea puidhesd a

provi ded b cat hefl ne c b n_acc & £8 nbodl nts of
Phe'i nvedtbforeaanpaime srfecr nebiebEaRSEet f Rard abbdod o RER o
repr esent@tm@ﬁoﬁlelt@ndn@m@t Ioabatesno'i&t) tiad 0@&5] nTéye 1Mitﬁtba|a S&%@fcﬁh fengi ne

may generate the two-dinmensional repr esentation 510 in
accommodations and transportation to the destination. Alternatively, when the objects in

WO

the two-dimensional representation fail to satisfy the user, the user may continue searching
30 by entering new search terms or selecting a category control that starts a new visual

search.
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graphi cal user interface 500 when the nunber of objects that are sel ected
for display is viewable w thout scrolling. The two-di nensi onal

repr esentwi2on/@3M9i ncl udes obj ects that satisfies the gerastionsssvade by
the user or the queries provided by the user. The visual search engine

traverses the aqbjects ase .to obtgin th es that are assoc
wi t h 10ea[8?§4bﬁ%-cie lsé‘fgri‘lﬂlé a@ @ﬁerdlete%?eeﬁlﬂsthatuﬁu%t@r a5ch %%ﬁhag@%bﬂﬂ%ng. ne
renders thgedd ”ﬁ%‘%ﬁieéscé/o&d @go%d o%éﬁhee&ﬁlﬁol%bhe&fcoﬂdﬁnééq%nhV&nﬂ@d%&ﬁé epale

representation 510 056]" I'n certain enbodi nents, the two-dinensional

r epr esentiaydéngion5Tbe gmpht@db@eobyt@&tce 586 &1ckuds2 @ twiHdenersgal repesacghtiengdline
recei ves t ebln{ﬁgqghggn for each object |abel 520 fromthe objects

dat abase.* f' ot 'vi sual search engine renders the val ues of

attri But geosbptatvialag sédrefbgnid Mla}FSgéﬂeIJQﬁé tHS Bk &-dirRersRAUL Rpkdienta®dn 9f0 Abj ect s
in the object |abels 520. [0057] The objects selected by the visual search

engi ne nedamecal as¢rmiatriiss SR0 orhentbe aombexet obicethdhaiges selpated AutdisRjayvit h t he
vi sual e)&%v%b?e %nt%i)lrﬁ cro-[ﬂf ?é R}&(ot dl?ﬁengllaﬁ Hﬁ%s% on%bqgaudéguot éc?s ﬂﬂ?t
limted to, curren e prior b Ki's y, ofr cﬁ

confi gur ahiisfitsQhe bdlectivne magle blyi tﬁélﬁlscﬂe)tltbe qﬁﬁ[bfslpyWIdéd bﬁ thernser virae azisuslear ch
engi ne ny use 20t he context information tqg filter the objects selected from
the obj ect¥chsnahad@vepcs the obissts dagabasclo iinle trarecs ﬁ@é)@“‘s%ﬁsﬂ)‘é?@ gy

corrggpond Q’bﬁgt BPhRCLo $¢l0B %fc%d RY thrR et S&ual E&Q&?Enélﬂe T seﬂiﬂ@qgfa nts,

an object 1nt t wo- dlnen5| representation Is sefecte y the tser. In
turn, thesswicsued wﬂhaacdlmtgmnmmeg\eueiumemml mpapbiatetdadn ker i nterface that

includes ta fromthe ect database and the URLs fromthe jndex, servers.
e Doy il dh' Sl belipgis e aRag mepsiend dapereyion 10 Febies BB e

server anghQbkest THatARAS &at@ ElpendiRBEived BRIRIorFhGon Borl R oBfcBPRbLERS2US er
interface 600 that illustrates a result set 620 generated in response to

click actfronthephaetoddarse Wi tun, drbdsiatesarch @fgmermnderwémwabms of higrilgntesphi cal

\ljlsglrj 6}:Srlts ftgaﬁef ?%u%n ly useu eysusersstg%rcﬁlge Oexse ofo dbjec s 1n Ee Bbejgcu[llabelsesgfb and a

[0057] The objects selected by the visual search engine may be refined based on the
context of the user interacting with the visual explore engine. The context of the user
may include, but is not limited to, current user location, prior browsing history, or current
configuration of the user’s client device configuration. The visual search engine my use
20  the context information to filter the objects selected from the objects database or the
results provided by the index servers that correspond to an object selected by the user.
[0058] In some embodiments, an object in the two-dimensional representation is selected
by the user. In turn, the visual search engine generates a graphical user interface that
includes data from the object database and the URLs from the index servers. The
25  graphical user interface displays the search results from the index server and object
database to the user.
[0059] Fig. 6 is a graphical user interface 600 that illustrates a result set 620 generated in
response to click action in accordance with embodiments of the invention. The graphical
user interface 600 includes a search box 610, search results 620, and a visual search link
30  630.
[0060] The visual search engine generates the graphical user interface 600 when the user
clicks on an object with the pointer or selects an object. The search box 610 includes a
search icon that causes the visual search engine to initiate a search with the search terms

contained within the search box 610. The search box 610 automatically displays the
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30630. [0060] The visual search engi ne generates the graphical user
interface 600 when the user clicks on an object with the pointer or selects
an obj ectwOTha/eempch box 610 includes a search icon thaCTaseses443be vi sual
search engine to initiate a search with the search terns contained within

the search bpox 610. The search box 610.autgmatically displays the V
2011/ 025 74¥] P%%ﬁ}%@%t@eﬁf@eﬁﬁm ﬁ%%_ﬁq Félaewfeﬁte? e %tﬁ?cé&\{gd
obj ect . BRCAUS®:! e WSAI saeliPelhit LORHAPHRCHIN Wb ENMARY O AatabhiGsHigsual

search engi ne searches the index server and object database using the
sear ch qube scaachsprinatsedcisiicd Withitke clidketelijeobj ect . [0061] In turn, the visual

search engi updat the graphical. user,_.interface 600 w.th S ch

ooul s AT THENEL 3R h el P EBend Bt 1Sne Rl Rel sbeestt i ne
sel ectsed @RicRGEsuRD @20 alTUEScdroh réufty BS@incPidet Meindioh ki@l WhREhCRIdR&PoNd
to the selected object. In sone enbodi nents, the values and correspondi ng

subset ofobiact pndyelees fre wbbdafdbe pitdhhteshibabeqrrispendels thpaelegted oblceiqubnt | y
used by ) t | .eC: t ject. The
v sual” s ST RtRGRE She MEERHA L EtbRENE st et MRt BIR AR SRR 6 ¢ ne
10 cor r esjp@ibdict hadbiter frdautetdy aed byalser o haresw tHeescobf agéctdmtthbdaane scldvgedsear ch

results 620 al so include URLs. The visual search en%%ne receives the URLs
from t he 9WRsex Therguik scargecngne mM3giraect Yo thrdpraga desthe watecied mbigch abh g1 er ns

i ncl yded J j.ect 1 i cal
userq?nté? gégﬁgggqﬁﬁgPﬁggéagg@fiﬁgwﬁgégﬁ%ﬁp$¥%%g%33hé%%g%&F§H§fo%R§2arch
| i nk 630 iatlhdawb/Rilke Theerisuabsdaedi enginaneveivesthalUReafron tbé imlesatrvefs. djeect s

f ject that satisfies the user | di rents,  when t
cl cks orlRh PR RIS BHese o FRATAE e JPioi LR O BRGFHED GORBY AL 0% 5

t wo- di mengj.eRalobRkt.t hr ee-di mensi onal representation having a previously
generated set of” objects. [0063] In sone enbodi nents, the visual search
engi ne exeel ekhcagmaphihdduseo iveaczl 660 Olwlesrctisurhdeaxipllioked3d). séhe gfsual

bj . The, vi ' i t er g
et ey eBmehdirR dEr0 ARG he TR RCRRF AR vBull Sineest ¥ o208 TG FRrne®
gener at echblpet ke s¥iistiealthE ¥t OMIE s6M@i digbodihienty,i ikl ths &BECEidkE Bl ths visual

prom nently included in the graphical user interface when the user appears
to be perdsxplois Hgkaths easueh seanelt cngnheencaiteses twa-dmemenapar threerdapensignalct i n

the obje - I [ ] a 25search that is
directedq%%%%%%gggggﬁﬁ %qg%ﬁg%#fg%ﬁ%ﬁgfgﬁgfggéggch link is | ess prom nent.
[ 0064] Fi[g0637 Inssomd egbediticagr @ tRadl dcatdhisénpimeesxauntdhatdtiod o sigadllyy
search through and explore a set of objects in accordance w th enbodi hents

of the i iFEHREiABA.CXIMRE & SRpRit oG T By HUBIISHEHBE MCSTPHY ¥ B S¥ OBy Aithe
visual s SREGRIRAM M o HcRRle b dsual REarth KRl SGAIMR.LQM MRl BeLXBEHRE DY @

server that Is conmunicative y connect ed to a I'ent evi ce. n step
720, the getheevisuad caiploes cagoger Yhé vosuat keardi iliektis dewingently nnatidgal #B3€he t he
server determ nes mhﬁt%g& tg iﬁg{ude a visual, search.link in a result set
cor r esporiithYCe g efRsey ™ Iih Ut BiFT 700t e WePYEF TR & $PES ot 50t set
that i ncldigdegdaoldnstpaffcutti Jopichid @Roj&8 datbalor sviRAdh RerVik PeAbrme@grLh
| i nk when the user query is general or specific. The results and the visual
sear @A | isakrchitlat iy direstedite e afticolar phiects thewasuat geatdhdinkl ip &oss pevino®, in step
750. [0064] Fig. 7 is a logic diagram that illustrates a method to visually search through and
explore a set of objects in accordance with embodiments of the invention. The computer-
implemented method is initialized by the visual search engine in step 710. The visual
search engine is executed by a server that is communicatively connected to a client device.
30 In step 720, the server receives a query from the client device. In step 730, the server
determines whether to include a visual search link in a result set corresponding to the
query. In step 740, the server generates a result set that includes a list of uniform resource
locators and the visual search link when the user query is general or specific. The results

and the visual search link are transmitted from the server to the client device, in step 750.
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WO 2011/ 025749PCT/ US2010/ 046398 [ 0065] The visual search link is configured
to link to a three-di nensional interface or a two-dinensional interface
havi ng a wol2baaRsmm of i nages corresponding to the set @eCTaisp@otsesdhat

mat ch the query. Each inmage is associated with a subsequent object query

conpri sing netadata assocjiated wth the opject correspondi ng.to _the inmage.
The 5 Subel e bl Strghdib lmnfh r@ﬁ@cﬁ@w Bﬁhrﬁﬁ'élfgwgilﬁer@é&&érfse to
a click qQoaimkABGRI GAHLBSP BAGND% (BIIEBnOM Ghiges WBRsIRRIRElY e L&CEH Ves
the subsequent object query, the server nmay generate a results page having

uni f or m radgasty thet hetcht tbe sugyRLE)chassageiiatewcuwtadhwitels pdegsmcar olgent upent s
that contain the teigg of the aubs qguent .%uterg and i.nf or rr%}t’ei on recejved
fromthe C8B]péléltn§ aste s%?soilﬁie 5 eOIi’J Fe& T RRSfondl eBP%gseent S on

and tRe tsﬂ@se@héfﬁ%j&ﬂ@hery%@%&%té@%%@f@@re@ﬁoﬁs@@o geliviebn BRYmage
dynam cally vary image dinensions in the collection images associated with
t he obj ecosresprading torthe lopject hdVhenrtbe selvaereseigaather eippesenit a¢d uanyd thehe

ot adat & B SR R RSP CaBERELRL Al i RE P TR ALY vary

t wo- di mengitlonadb pegisesedbairhaits thd ddikais ethy efermByof gt edudb®uant query and
t hree-di nensi onal representation or a two-di nensional representation that
dynani calipfpripaionssceiyed framdhe pbicefadefabasct he t hr ee- di mensi onal

repr ggentagd n q: = i . re t.at.i i but es
o "o ect 2odeF IR ek Sk R AL TR ABkioh CRICR (REIARCRASHE iRl
cat egor i zencrateddgrthe strwesaty dinabicaltyt sary Tmegerdinfondiohe imihrablsction istigg 760.

20[ 0067] In an enbodinent, th isu search engine identifies a nmatch with
= User | nuerrGs BECDItpr S enaL: JESr hed e FpisaraRp g B i nk
Wien t he (Bt GERchgothl 368 AtatiBRILRerated &y ihe URlves @R CIy BRGNS BNl RE a
very prom nent visual search |ink to attract the user attention. For

i nst ance,digpdaietliio thanhtrdedimehsionsd tregoseptation and the wordmensgpra reesestdipe. may
be usigd tQ alter the prom nence of the .vi%ual exgtl pre Iinkt A hi%her ]

posi tPon 11§ CHE a9 ZERYREy 4 BRTF MREYUoFRLFSPEIPY Very MpHSHRaR%and a
| ower postprcmtdtidnt figat CayR@AEMIYC GRAKES| colB¥lsC Afidlgdadt 6n t thel avweddPREnIRASE -
[0068] In sone enbodi nents, the visual search engine nmay identify a
concept udrpigenétiongand tce prordimensinnet represchtatign doased e attigiuses ghtabiectsThe

concept “%ﬂﬁﬁttﬁ%‘ ?gteog?%{ﬂgﬁtéh%“h\éic%gﬁ{)lssrﬁ%; f{}hn%”%ﬁt@f 5%%5%‘?. g:]o?gsgrtathg SEYof

prom nent Vi sua I'nk tTo rac e user because the
user searobiecterTik rastRod efniingeRed stkp 78he conceptual nmatches may match the
cal egr o Tn e badimint, T vioual scars cngine Whentifcs 3 Mmaich wih & hser diogs e
VI su S ’
and selects a prominence assigned to the visual explore link. When the match is a general
match, the visual search engine generates a very prominent visual search link to attract the
user attention. For instance, position within the category control, color, size, or shape may
be used to alter the prominence of the visual explore link. A higher position in the
25  category control may correlate to very prominent and a lower position in the category
control may correlate to low prominence.
[0068] In some embodiments, the visual search engine may identify a conceptual match, a
conceptual subset match, and object level match. The conceptual matches cause the visual
search engine to generate a very prominent visual search link to attract the user attention
30  because the user search terms are very general. The conceptual matches may match the
categories assigned to the objects. The conceptual subset match causes the visual search
engine to generate a less prominent visual explore link. The conceptual subset matches

may match the subcategories assigned to the objects. The object level match causes the

visual search engine to generate the least prominent visual explore link. The object level
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engine to generate a | ess prom nent visual explore Iink. The conceptual
subset matches may nmatch the subcategories assigned to the objects. The

obj ect | ewel2onmast9causes the visual search engi ne to gencEst@oninss east
prom nent visual explore |link. The object |evel WO

2011/ 025749PCT/ US2010 0 6398 mat ch na natch.thg actH ect nanes.

assi gned YR nBaYpachs the) geiuah gt i ASHINSd hdhsi QU sedt @i ne
gener at eSn{HagHNTs tﬁ@%sﬁaﬂ @eéﬂ&?éng?ﬁ@é&'@raft&rsgﬁ rBf'ﬁ%efGr 3 di@rf éeﬁ!ﬂch't&ﬂ% pakQred in
a search log to identif he matches I'n summary, enbodi ments of the
|nvent|ommﬂdﬂmﬂaasw9€m1n@¢vm3hénﬁyléxmﬁbﬂ@ramQ@E of 5 objects and assists

t he user w fornulatin . quer or_ a ecific it hlca ser
ntert acdUhhdr ahEiEy Prhetimesr bEAnERTERaIdn & abtgP Ay B RRR Rl ot
obj ectss. obj\@tUaRPHNsEa thyS8Er with €6inagQinFBY qaér§ Xoflh Spbadic Memadahe ia!pafcal
descri bes the objects when the user hovers over the object. Addltlonally,

t he vi suaiscis guerdpc egrgrmecdnhy thes sisgalasegudr gngiee diselayn des sefeofebiceind B ect s
dat abase %kfhncatl ng“erlﬁt@f acseer!n %%ﬁo aﬂpﬁgjnr?e%&dalta%gp es%t?eg &{J g %er}g}e L& face.

[ 0070] The oregoi ng descriptions'o e’ I'vention are

i |1 ustrathovers cazlad tHaJ@bJéatcaétddiﬂ@laﬂlp, ﬂﬁrkfmgug@drtlﬁen@m@lmalypls@mqweIrymﬂ&r e
within the scope of the current description. For instance, while the
enmbodi nerﬁl@ewer‘mﬁemdrﬂ}%?ﬁtﬁ dtfabase Wisnetha Uy srdeses pbobicqi ihtheeraphicn wer FI s,
1-7, 1hhosgy Egagrlptlons are exenpl ary. Although the subject matter 15 has
been escrl in | anguage specific to structural features or

net hodol qgﬁ'maITlmcfoscgomg issctipd@rssafothd dnitatlirhdras sfibheotvemixint erc itlestiated, i n

t he appe cl.ains is not. necessarily limted to the ecifi¢ features or
hets dosci gt Broe’ e IoR end patier Bt et WA 4B b of R Bey

above ar gjcdififtlods ¥dr asiAXa&NiR thOEMBo@inch TRl ERtbnt a{?@ g&he‘%l@desﬂ?@ecﬁ cope
of the embodinent of the invention is accordingly intendéd to be Iimted

only by twigh edtwinl tolila§. ti7athese desCipliovs aye cxdnaplamy. Althosgh the subject rnatter
obj edcs, Hha-gbRpLEr. g engn ok ot ERNARy BT ARt aT ke i i
understood that the subject matter defined in the appended claims is not necessarily
limited to the specific features or acts described above. Rather, the specific features and
acts described above are disclosed as example forms of implementing the claims. The
scope of the embodiment of the invention is accordingly intended to be limited only by the

20  following claims.
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receiving, by a server, a query; determi ning, by the server, whether to
include a visual search link in a result set corresponding to the query;
gener at i nyoaorigesis set that includes a |ist of uniformpCedaserion4d3ogat ors
and the visual search link when the user query is general or specific; and
transmtting the results and the Viﬁaﬁkls arch link to the user. 2. The
conput er-i npl enent ed net hod of cl ai ) erein the visual search link is
confi gureg.tpihi Nk to a three-di mensional interface or a two-dinensiona
interface having a collection of imges corresponding to the set of objects
that match the query. 3. The conputer-inpl enented nethod of claim 2,
wherei n the t bk sempiieetrsplomanted methdd te vianalyt seerahvinddéxpiors iaoweabf phicesf ace
dynami cally vary inmage sizes in the collection of images. 4. The

conput er -therpdrapmat-echlemtdiedimethodlcamprisingwher ei n t he t hr ee- di mensi ona
interface and the two-di mensional interface dynam cally vary netadata

di spl ayed in the theggvidy BNsicendl a itker face and the two-di mensi onal
interface. 5. The conpu%er-inplene%ted nmet hod of claim4, wherein the

three-di mensi onal L%Eeeﬁrﬁﬁgh@ﬂﬁ]et &%%""%@lh%?@éiir?@%ie Al @@agclfﬁgé%%a' Ly

vary controls incl r ee- di mensi onal erface an

t wo- di nensional interface based on atfri es of objects within the set of
obj ects. WO 2011/025749ﬂ%%&0§§6¥5ﬁ@%5%@%£H%?q%ﬂ@’conputer-inplenented

met hod of claim5, wherein the controls refine, filter, categorize, or sort
the set of objects.gengratinga resybpigt Biat inghidsera diseal weifarauresgures licaioss angher ei n
each image is associated with a subsequent query conprising netadata

associ ated with the obj ebt viswalsespohok miet thetuser queages generabonrspscifitsandage
havi ng uni formresource |ocators (URLS) associated with web pages or

docunment s t hat conttainBmittigg tRereFlehnd e \sihsegudrinkquelid/udes generated. 8.
The conputer-inplemented nethod of claim7, wherein the subsequent query
i ncl udes context information corresponding to the user and is executed in

response 10 a Wd &mfferdib o ARtholNT dREAHNRerkm b SHuaY SGrANAINS

t hree-di nensional interface or the two-di nensional interface when the inmage

. bi i . . i cal . 1Nt ' d t
v soal |y afifuRd ROURE A imeltiofy BANAR s (RSlinleRlnd 3 e Ha B 0

visual ly sea explore a se ects, the grap
conprisin control .configured.to aniﬁ%ﬁ}he set of objects
|

: .sortin reor
based on BIEHIBRALALHOBRRYIDEN I ehel GBS et ArERME WK set of obj octs;

3. The computer-implemented method of claim 2, wherein the three-dimensional
interface and the two-dimensional interface dynamically vary image sizes in the collection

of images.

4. The computer-implemented method of claim 3, wherein the three-dimensional
interface and the two-dimensional interface dynamically vary metadata displayed in the

three-dimensional interface and the two-dimensional interface.

5. The computer-implemented method of claim 4, wherein the three-dimensional
interface and the two-dimensional interface dynamically vary controls included in the
three-dimensional interface and the two-dimensional interface based on attributes of

objects within the set of objects.
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a filtering control configured to reduce the nunber of objects in the set
of objects based on the attributes of each object in the set of objects; a
cl assi fi caoi2on/esmwrol configured to reduce the nunber @®CTalsp@onge3vh t he
set based on categories represented within the set of objects; and the

graphi cal user_interface is confjgure o, di spl I, es of obj.ects that
match a User ﬁf@r@%&rtlwﬁq%ﬁ%qilgsﬁ@g@%m@ﬁ S ikFeE 18 SRRSIORARCARIS and a
t wo- di mensi onal vi ew based on the nunber of objects that are within the set
of obj ectogtegonzg, oTpat theaptofedicctiser interface of claim9, wherein the
attributes include itens that are frequently requested by a nunber of
users. WD 2011/ 025749PCT/ US2010/ 046398 11. The conputer-readabl e nedi a of
claim9, %her éfhe ¢comgpuddrtimipbumensed method efictaams2, tWiatreiarcacht angpgenisiaaldciatalr
serendipitously related to the query. 12. The conputer-readabl e nedi a of
claim9, it & REBscGRIIPR kuSly NG mpaisH ak&id a0 xss6Elnted Aith thdlobjest &ﬁe@ﬁ@{diﬁgﬂ{d y
popul ated with a subsequent query corresponding to an object that is a

subj ect v i 0Q, i i ahen
The. obj el Fae B AR ROTh AR ORI RERAORLD SETHLEa M
configured.to visually search and explore.a set of objects, th onput er
syst em conpigthg: sl gt doRe FRkriss pLtetbitbor s dResfietal | 1y of
attri butes, wherein each object has a correspondi ng i mage; a server
communi cgf i vely connected to the databas Q retrieve set. of i mages and
2T but db | n Hhss pORREC B F R R T e quabERe e SHRSaw aRery
generates a graphical user interface to organize the imges and attributes
and dynanheladgsycontexh sifprrospnherigseanding tor e vdperkisorrgPuted pr eeseonsattPon of
the set of inmages to a two-di nensional representation of the set of inages.
14. The ocbwhpohehe sygkandofic okaidan 16displagedomthchbretwimdisiwras imeré&ce or the
representation is provided when the nunber of images is below a threshold

and the thioaBmdhdiBins inediceMaRheBEM Akl Ofubidt seRowhastidnhe nunmber of i mages
is above the threshold. 15. The conmputer system of claim 16, wherein each

image is associated with a command that initiates a subsequent action
corresporgi ng A QyrhfifcHDiEE int@ftket BsnARERA sBaBH8EMch DAl SPURE As§EGF ch

engine to return a results set that includes web pages, inages, videos, or
document Sobﬁ eecks?]iheedgrgiﬁliéarf %se(%lﬂltg&&%, comprising:

a sorting control configured to reorganize the set of objects based on
attributes shared by all of the objects within the set of objects;

a filtering control configured to reduce the number of objects in the set of
objects based on the attributes of each object in the set of objects;

a classification control configured to reduce the number of objects in the set
based on categories represented within the set of objects; and

the graphical user interface is configured to display images of objects that
match a user query and to transition between a three-dimensional
view and a two-dimensional view based on the number of objects

that are within the set of objects.

10. The graphical user interface of claim 9, wherein the attributes include items that

are frequently requested by a number of users.
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11. The computer-readable media of claim 9, wherein the attributes include items that

are tangentially or serendipitously related to the query.

12. The computer-readable media of claim 9, further comprising: a search box control
that is automatically populated with a subsequent query corresponding to an object that is
a subject of a hover action, wherein the subsequent query is executed when the object is a

subject of a click action.

13. A computer system configured to visually search and explore a set of objects, the
computer system comprising:
a database storing objects that include a plurality of attributes, wherein each
object has a corresponding image;
a server communicatively connected to the database to retrieve a set of
images and attributes in response to a visual browsing request; and
the server generates a graphical user interface to organize the images and
attributes and dynamically transitions between a three-dimensional
representation of the set of images to a two-dimensional

representation of the set of images.

14. The computer system of claim 16, wherein the two-dimensional representation is
provided when the number of images is below a threshold and the three-dimensional

representation is used when the number of images is above the threshold.

15. The computer system of claim 16, wherein each image is associated with a
command that initiates a subsequent action corresponding to the object and the command
is query that cause a search engine to return a results set that includes web pages, images,

videos, or documents related to the object.
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