US008335784B2

a2 United States Patent 10) Patent No.: US 8,335,784 B2
Gutt et al. (45) Date of Patent: Dec. 18, 2012
(54) VISUAL SEARCH AND 6,505,194 Bl 1/2003 Nikolovska
THREE-DIMENSIONAL RESULTS 6,567,103 Bl 52003 Chaudhry
7,437,370 B1* 10/2008 Ershov .......cccccecvvvvninennnn. /1
7,735,018 B2* 6/2010 715/782
(75) Inventors: Zachary Mark Gutt, Seattle, WA (US); 2006/0116994 Al* 6/2006 Jonker et al. w.oooveveoeein, 707/3
Paul Ronald Ray, Redmond, WA (US); 2007/0180408 Al  8/2007 Rusu
Rodney Coleman Edwards, New York,
NY (US); Darwin Kengo Yamamoto, FOREIGN PATENT DOCUMENTS
New York, NY (US); Hady Moustafa KR 1020080028574 1/2008
Abou El Kheir, Santa Clara, CA (US);
Brian Whalen MacDonald, Bellevue, OTHER PUBLICATIONS
WA (US); Jerry Daniel Bain, Seattle, ) . ) )
WA (US) Marian Dork, et al., “Towards Visual Web Search: Interactive Query
Formulation and Search Result Visualization,” http://www.wssp.
(73) Assignee: Microsoft Corporation, Redmond, WA info/2009/WSSP2009DorkWilliamsonCarpendale.pdf.
US) (Continued)
(*) Notice: Subject to any disclaimer, the term of this
%atserét llSSZXlzeILdeg706r dadjusted under 35 Primary Examiner — Pierre Vital
T () by ays: Assistant Examiner — Loan T. Nguyen
(21) Appl. No.: 12/551,236 (74) Attorney, Agent, or Firm — Shook, Hardy & Bacon
L.L.P.
(22) Filed: Aug. 31,2009
(65) Prior Publication Data (57) ABSTRACT
US 2011/0055203 A1~ Mar. 3, 2011 Methods, systems, graphical user interfaces, and computer-
readable media for visually searching and exploring a set of
(51) Int.CL objects are provided. A computer system executes a method
GOGF 7/00 (2006.01) that generates three-dimensional representations or two-di-
GOG6F 17/30 (2006.01) mensional representations for a set of objects in response to a
(52) US.CL ... 707/722; 707/805; 715/825; 715/855; user interaction with an interface that displays the three-
715/738 dimensional representations or the two-dimensional repre-
(58) Field of Classification Search .................. None sentations. The interface includes filter controls, sorting con-
See application file for complete search history. trols, and classification controls, which are dynamically
altered based on the content of a user query or the attributes of
(56) References Cited the objects in the three-dimensional representations or two-

U.S. PATENT DOCUMENTS

5911,139 A *  6/1999 Jainetal. ..o /1
6,434,556 B1* 8/2002 Levinetal. ... /1

INITIALIZEY 710

dimensional representations.

12 Claims, 7 Drawing Sheets

»—700

RECEIVE A QUERY

I/-720

DETERMINE WHETHER TO INCLUDE A VISUAL
EXPLORE LINK IN A RESULT SET
CORRESPONDING TO THE QUERY

| —730

GENERATE A RESULT SET THAT INCLUDES A
LIST OF UNIFORM RESOURCE LOCATORS AND}~~ 740
THE VISUAL EXPLORE LINK

TRANSMIT THE RESULTS AND THE VISUAL
EXPLORE LINK

TERMINATE Y760

,—750




US 8,335,784 B2
Page 2

OTHER PUBLICATIONS

Jonathan C. Roberts, et al., “Visual Bracketing for Web search Result
Visualization,” http://ieeexplore.icee.org/stamp/stamp jsp?tp=
&arnumber=1217989&isnumber=27378.

“FirstStop WebSearch™,” http://www.brushgroup.com/products/
products.htm.

Kunle Campbell, “Google Search Has Changed Forever with Google
Search Options,” http://www.fuzzone.com/blog/173/search-engine-

optimisation/google-search-has-changed-forever-with-google-
search-options/. May 13, 2009.

Arnold Zafra, “Yahoo Brings Visual Search Display, Glue to the US,”
http://www.searchenginejournal.com/yahoo-brings-visual-search-
display-glue-to-the-us/8062/. Nov. 20, 2008.

Search Report Mailed Apr. 7, 2011 in PTC Application “PCT/
US2010/046398”.

* cited by examiner



U.S. Patent Dec. 18, 2012 Sheet 1 of 7 US 8,335,784 B2

»—100

OBJECTS
150

VISUAL SEARCH
ENGINE
120

WEB PAGE
140
13%\“]
E
N
§

FIG. 1



US 8,335,784 B2

Sheet 2 of 7

Dec. 18,2012

U.S. Patent

¢ Ol

002

AVdS SY MHIVA - 39Yd AIHOVO — DHO'SN1dSHYI MM

'ILYONA3 TVI03dS ¥3H10 ANV S1SITVIO3dS 304N0S3Y 40 SA33N INDINN IHL
1NISFHd3d Ol SI 3SOd¥HNd 3708 3SOHM NOILVZINVOHO ATNO 3HL S +SHvO

"TVIOAdS ANV S1SITVIOAdS 30HNO0STY 40 NOILVIOOSSY VINYHOLIVO

™HIALYT HOFHD "MON
1HO™ F1aVIIVAY
LNSI AJO1SIH
HOYVY3S JWNOA

AYOLSIH HOYV3IS

WVdS SV MHVIA - J9Vd d3HOVI — WOD ' SHVYIOI1IHOW MM
¥OLvO0T H3TVIA 'S :93dS ANV S30IHd ¥vO MAN ¥ :SINTVA VD d3SN X004

3N AT13X "€ 'SNILSIT ¥V M3N HOYVIAS 'Z *SNILSIT ¥VYD a3sN HOHV3S *L
190N WOD'SHVO

AVdS SY MV - J9Vd AIHOVO — SHVI/STHNLOIdAINSIA/NOD OANSIT MM

HL16 NN SYILYIHL NI "SHVO ‘FHNINIAAY AILVNINY
1S31v1 S.11 SINIS34d SOIdNLS NOLLYWINY dvXIid ANV S34N10Id AINSIA LTV

Nl\m_._._wm_m_>> OSId AVY-N19 ANV dAd TTvOI440 3HL — SYvO

(174
AWOD'SHVI' MM NOYL S1TNSTY JHONW MOHS
30IAAV
SHIFVO HOYv3as3d
1OVINOD 13s
lnoavy ANg

AVdS SV MHVIN - 39vd J4HOVD — WOD'SHVI MM

NI 3av¥L J3A0
SANVSNOHL HO4 HYD HNOA 1138 HO ‘SMIINTH 1H3dX3 avay ‘F10ND ¥31vad
V 139 “UYD M3AN V¥ IO ‘SONILSIT ¥vD d3SN ? MAN NOITTIN 92 HOYV3S

SA3I4ISSY10 OLNV HOHVIS dvO d3SN 8 M3IN ANITNO SHVO ANg

a3ONVAQV - S11NS3Y 000°000°€0L 40 OL-L S1INS3H 1V

MHOMLIN NOOL™VYD
SYvd 10H

SHvVI 108NN

SHvO 410

JIANON SHVD

J7VS HO4 SHVO
SHYO JISSVT1O
SHvO 1Svd

SUVOI M3N 600¢
SYvd d3asn
S3IHOYVIAS a31v13d

iSUVO M3IN O TdXTY

S1INS3d 11V

O_\Nl\m SUVD

~0€¢

JHONW SdYW  SM3N ONIddOHS SO3AIA  SIOVANI  g93m




U.S. Patent

Dec. 18,2012

Sheet 3 of 7

US 8,335,784 B2

»—300

320‘—\\SHOWING 48/2 89

MORE

MAPS

NEWS

SHOPPING

WEB IMAGES VIDEOS

340~gy BrAND *

310

{NEW CARS

25 POPULAR CARS

[72)

A
Sk
2lo|o
S12|& 2
Z|E|[D|n|lwn|O
SHEHEE:
AR

REFINE RESULTS

BRAND >

——

PE >~

FUEL TY

330

BASE PRICE >—-/

FIG. 3




US 8,335,784 B2

Sheet 4 of 7

Dec. 18,2012

U.S. Patent

v OId

adlHgAH 1 ANvdd arHgAH A ANvHd aiHgAH A ANVHd

i/ N~

SY3LTI4 TV VY310 X
< 301dd 3Svd
ardgAH X

<3dALT3aNd
< dNvud

S1T1NS3™ IANIdTH

Om.Vl\n_ aNvg

Unm

0 >

JIY9AH Vv ANYHY arddAH O aNvdd SHONYL

SNYA

00v— SANS

SHVYO AANXNT

SUVO S1J0dS

) \L Loz SUVD QYVANVLS

SHVYO HvINdOd G¢

v NVH4 A9 : SHVYO M3N:

0l ‘ONILVY ¥3SN — NMONXNN :ONILVY LH¥3dXI — DdN L2 — AINEAH — GELELS - ANS IDUV 1,

1997
m\ @ ONIMOHS o:?\ﬂ QINEAH 8 ONvag

JHON SdvN  SM3N ONIddOHS SO3dIA  S3IOVINI 83M




US 8,335,784 B2

Sheet S of 7

Dec. 18,2012

U.S. Patent

S O

005+

L6 :ONILVY ¥3sn —
L'8 'ONILVY 1¥3dX3 — OdIN 52 —
Ole\D_mm;I - 00.'v€$ - ANS FZISAIN

aIdgAH 1 dNvyd

v

++ ONVYdd Ad

9'8 :IONILYH H3SN —S'9
ONILYY 1¥3dX3 —OdIN L€ — L2
—dI49AH — 060°0€$ - ANS TIVAIS

aiHgAH N ANvYg

SH3LT4 TV dv3a10 X
M6E — MOES X
< 3J0Rd 3Svd

aAldgAH X

<3dAL13N4
< dNvdd

S171NS3™ INIJT

SYOMAL

SNVA

i SANS

SHVO AdNXN1

SavD S1H0dS

SHYO QUVYANVLS

SUVO HVINdOd G¢

SO M3N

N \N ONIMOHS H

FAON SdVIN  SM3aN ONIddOHS

SO3dIA  SIOVAIL  gaMm




US 8,335,784 B2

Sheet 6 of 7

Dec. 18,2012

U.S. Patent

9 OId

009

AWVdS SV IHVN — 39Vd d3HOVO - WOO'3OVdaIM MM

drdgAH 1 aNvy8 6002 3HL 40 S3dN10Id
® SNOILVOIHIOTdS MIIA ‘SMIINTY AvIH "'SOLNY iOOHVA — AIMEAH L ANvHE 6002

.. AINLN 1H0dS M3AN | dIM9AH 1 ANVYd 600¢
NOD" LAONVHE MMM NOYH4 S1TNS3IH FHON MOHS

ALNVHHVYM
FANHOOHE M3AIA §03dS ¥ SFNLv3d
S31vddn IAIF03Y SH0102 ¥ SOLOHd
SHOTOO H3ANVTHOIH S30I1dd ® ST3AON

WVdS SV YHVIN — 39Vd A3HOVO — H3ANVTHOIH/NOD IOVdaaM MM

"ST3AONW A3LINIT dlid9AH ANV
‘Ard9AH ‘3 LININ “LH0dS IHL ONIANTONI “HIANITAD-¥ ANV 9A ‘SANS L ANvHS

Vv 73dON 1 dNvyd
AidgAH A ANvdd
SO1Nv aldgAH

AY311vd AiMgAH 1 ANYHd

1002 1 ANvHd

AiR9AH 1 ANvyd 8002

M3IATY 1 ANVYHd

HIAANVTHOIH Y1LOAOL 6002 I —
SOLNY NS

0€9 SHYD M3N IO 1dX3

SIDIANTS ANV S¥ITVIA — SONLLSIT A3ISN ANV AIIHILETD ‘MAN 3OV
'NOLONIHSYM ‘ANOWATY HYaN 11NSIH TvO01 o3aain

0L 40 1NO 26 'ONILYH ¥3SN 31vs

AVMHDIH S2Z / ALID £Z ‘AWONOD3 13Nn4 S3IMOSSIDOV

020°L¥$ - 00LVES ‘dHUSW SW37804d

$03dS | SMAIATY | ALNIGVITIY | ALIAVS a3sn

QIN9AH L ONVYY 6002 MIIAIY
GIONVAQY - SLINSIY 000288 10 0Z-) S1INS3H TV QRIGAH 1 ANVE

0z29—/
0 Fma\m QINFAH 1 ANVYS

JHON SdvN  SM3N ONIddOHS

SO3dIA  S3OVINI  93M




US 8,335,784 B2

Sheet 7 of 7

Dec. 18,2012

U.S. Patent

Z OIHd
09, A FLYNINYAL)
|

MNIT FHOTdX3
05.—| IVNSIA IHL ANV SLINSIH FHL LINSNVHL

MNIT FHO0T1dX3 TVNSIA FHL
ov2—{ANY SHOLVOOT 30HNOSId WHOLINN 40O 1SIT
V S3ANTONI LVHL 13S 1TNS3Y V 31VHINTO

Ad3IN0O IHL O1 ONIANOdSTHHOD
08— 13S 171NS3H V NI MNIT FH01dX3
TVNSIA VY 3ANTONI O1 J¥3H13HM INING31L3a

02— AY3IN0O V 3AIF03Y

00— 01/ —AJZITVILINI



US 8,335,784 B2

1

VISUAL SEARCH AND
THREE-DIMENSIONAL RESULTS

BACKGROUND

Conventionally, search engines are configured to provide
results that include one or more terms of a search query.
Conventional search engines may use indices storing refer-
ences to electronic documents and the terms included in the
electronic documents to generate the results. The search
engine includes the references to the electronic documents
identified in an index having similar terms in the results.

Some conventional search engines may provide search
suggestions to a user when one or more terms are entered in a
conventional search interface for the conventional search
engine. The suggested terms may be selected and used to
locate electronic documents that include the entered terms
and the selected suggested terms. However, the terms entered
in the search interface or the suggested terms may not corre-
spond to an object that is sought by a user.

The conventional search interface fails to provide adequate
assistance in formulating terms for a set of objects that is
sought by the user. A seeker hopes to complete a task upon
locating the set of objects. But the seeker may be confronted
with difficulty in formulating a search query that causes the
search engine to provide the set of objects that is sought. For
instance, the seeker may be searching for any of the follow-
ing: best American-made hybrid cars on the market under
$25,000; child-friendly movies playing today in my area; or
netbooks under $400. The seeker 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.

SUMMARY

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-dimensional interface and two-
dimensional interface when narrowing the set of objects.

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 associated with each object. The server is
connected to the database. The server retrieves a set of images
and attributes in response to a visual search request. In turn,
the server or client may generate a graphical user interface to
organize the images and attributes. The graphical user inter-
face may dynamically transition between a three-dimensional
representation of the set of images and a two-dimensional
representation of the set of images based on the number of
images remaining in the set of images.

This summary is provided to introduce a selection of con-
cepts in a simplified form that are further described below in
the detailed description. This summary is not intended to
identify key features or essential features of the claimed sub-
ject matter, nor is it intended to be used in isolation as an aid
in determining the scope of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a network diagram that illustrates an exemplary
computing system in accordance with embodiments of the
invention;
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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;

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;

FIG. 4 is a graphical user interface that illustrates metadata
surfaced for each object in a two-dimensional representation
in accordance with embodiments of the invention;

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;

FIG. 6 is a graphical user interface that illustrates a result
set generated in response to click action in accordance with
embodiments of the invention; and

FIG. 7 is a logic diagram that illustrates a method to visu-
ally search through and explore a set of objects in accordance
with embodiments of the invention.

DETAILED DESCRIPTION

This patent describes the subject matter for patenting with
specificity to meet 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 connote different
elements of methods employed, the terms should not be inter-
preted as implying any particular order among or between
various steps herein disclosed unless and except when the
order of individual steps is explicitly described. Further,
embodiments are described in detail below with reference to
the attached drawing figures, which are incorporated in their
entirety by reference herein.

Embodiments of the invention provide a computer system
that allows a user to visually search through and explore a set
of'objects included in a graphical user interface that contains
the results to a user query or browsing request. The objects in
the set of objects may correspond to, but is not limited to,
shopping products, automobile products, animals, famous
people, entertainment media, travel, or sports. In certain
embodiments, the graphical user interface implements visual
search and exploration by allowing the user to express ideas
and search terms without having to formulate words for them.
The graphical user interface may render a visual representa-
tion for each object and important attributes for the set of
objects. The important attributes include attributes that users
frequently use to evaluate the set of objects. Users can visu-
ally interact with the important attributes rather than formu-
late textual queries to narrow the set of objects. Additionally,
the graphical user interface may include tangentially related
categories to provide a user with an opportunity to serendipi-
tously discover objects or relationships that are unknown to
the user. Furthermore, each object in the graphical user inter-
face may be linked with a query that may be previewed in a
search box when a pointer hovers over the object. In turn, the
query may be executed by clicking on the object. And the
graphical user interface may dynamically adapt based on the
number of items currently available in the set of objects.
Accordingly, the computer system may be used to narrow a
set of objects, to identify new items in a given field, e.g., new
car models, new books, new movies in theaters—especially
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when the name of the objects are unknown, or to surface
interesting and popular facts associated within a selected
category.

As one skilled in the art will appreciate, the computer
system may include hardware, software, or a combination of
hardware and software. The hardware includes processors
and memories configured to execute instructions stored in the
memories. In one embodiment, the memories include com-
puter-readable media that store a computer-program product
having computer-useable instructions for a computer-imple-
mented method. Computer-readable media include both vola-
tile and nonvolatile media, removable and nonremovable
media, and media readable by a database, a switch, and vari-
ous other network devices. Network switches, routers, and
related components are conventional in nature, as are means
of communicating with the same. By way of example, and not
limitation, computer-readable media comprise computer-
storage media and communications media. Computer-stor-
age media, or machine-readable media, include media imple-
mented in any method or technology for storing information.
Examples of stored information include computer-useable
instructions, data structures, program modules, and other data
representations. Computer-storage media include random
access memory (RAM), read only memory (ROM), electri-
cally erasable programmable read only memory (EEPROM),
flash memory or other memory technology, compact-disc
read only memory (CD-ROM), digital versatile discs (DVD),
holographic disc or other optical disc storage, magnetic cas-
settes, magnetic tape, magnetic disk storage, and other mag-
netic storage devices. These memory technologies can store
data momentarily, temporarily, or permanently.

FIG. 1 is a network diagram that illustrates an exemplary
operating environment 100, in accordance with embodiments
of the invention. The operating environment 100 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.

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 embodi-
ment, the client 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.

The visual search engine 120 is communicatively con-
nected via network 110 to the client devices 130, the objects
database 150, and the index servers 160. In certain embodi-
ments, 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,
selections 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 to terms or links selected by the user.
The visual representation may include, but is not limited to,
timelines, maps, grids or tables that organize the objects on
the display. In one embodiment, the visual search engine 120
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is connected to a search engine to retrieve search results in
response to a query formulated and issued by the visual
explore engine.

In certain embodiments, the visual search engine 120
traverses the objects database 150 to identify objects that
correspond to the selections received from the client devices.
In turn, the objects database 150 transmits a set of objects that
satisfies the selections to the visual search engine 120. The set
of objects are associated with object queries, web pages 140,
images, videos, or other electronic documents.

The visual search engine 120 may also traverse the index
servers 160 to locate web pages 140 that satisfy the object
queries or user queries. In turn, the index servers 160 transmit
a set of uniform resource locators (URLs) that point to web
pages, images, videos or other electronic documents that
satisfy the object queries or user queries. The visual search
engine 120 formats the URLs and transmits the URLs to the
client devices 130.

The client devices 130 are utilized by a user to generate
search terms, to hover over objects, or to select links or
objects, and to receive results or web pages 140 that are
relevant to the search terms, the selected links, or the selected
objects. The client devices 130 include, without limitation,
personal digital assistants, smart phones, laptops, personal
computers, gaming systems, set-top boxes, or any other suit-
able client computing device. The client devices 130 include
user and system information storage to store user and system
information on the client devices 130. The user information
may include search histories, cookies, and passwords. The
system information may include internet protocol addresses,
cached Web pages, and system utilization. The client devices
130 communicate with the visual search engine 120 to receive
the results or web pages 140 that are relevant to the search
terms, the selected links, or the selected objects. In some
embodiments, the client devices 130 execute a Silverlight
browser application. The Silverlight browser application may
provide an interactive experience when formulating 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 selected by the
visual search engine 120, the Silverlight browser application
only renders a subset of the items that satisty 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 the additional
objects in each row of the display real estate of the client
device 130 as the visual search engine transmits the remain-
ing additional objects to the client device 130.

The web pages 140 provide details about items that interest
the user. The web pages 140 are indexed by the index servers
160. Each web page 140 may include terms or metadata. The
terms or metadata is used by the index servers to store the web
page in an appropriate location. Additionally, the web pages
140 are associated with URLs that are also stored by the index
servers 160.

The objects database 150 stores attributes and images for
each object. The attributes include titles, image size, image
dimensions, and other metadata for the object. The visual
search engine 120 may request one or more objects from the
objects database 150. In turn, the objects database 150 trans-
mits attributes and images to the visual search engine 120.

The index servers 160 store web pages 140, terms associ-
ated with each web page 140, and uniform resource locators
(URLs) corresponding to the web pages 140. The visual
search engine 120 may request one or more web pages 140
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from the index servers 160. In turn, the index servers 160
transmit the web pages to the visual search engine 120.

Accordingly, the operating environment 100 is configured
with a visual search engine 120 that provides results that
include web pages 140 and objects to the client devices 130.
The visual search engine 120 traverses the object database
150 and traverses the index servers 160 to obtain results that
satisfy the requests received from the users. In turn, the client
devices 130 render the results for display to the users.

In an embodiment, the visual search engine generates a
graphical user interface that includes results that match terms
provided by or selections selected by the user. The results may
include URLs that point to web pages. The graphical user
interface contains a link that reformats the results into a visual
representation. The link to the visual representation may be
highlighted on the graphical user interface.

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 inter-
face 200 includes a search box 210 and a visual search link
230.

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 pro-
vided 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.

The visual search link 230 is part of the graphical user
interface 200. The visual search link 230 allows the user to
explore results of a search query visually. Additionally, the
visual search link 230 may also allow the user to visually
formulate a query without having to enter their own search
terms. In some embodiments, the visual representation of the
search results is a three-dimensional representation.

For instance, when a user enters “cars” in the search box
210 and initiates a search using the term “cars” the visual
search engine may recognize that the user hopes to complete
a task associated with purchasing a used or new car. The
results that a search engine returns may not aid the user in
completing the task associated with purchasing a used or new
car. The visual search engine ignores the results from the
search engine and provides a visual display having visual
representations of cars that are currently for sale in the user’s
location. The user may interact with the visual representation
and features of the graphical user interface 200 to locate the
“cars” that the user seeks.

Alternatively, when a user enters “cars” in the search box
210 and initiates a search using the term “cars” the visual
search engine may return results that consist of web pages 140
that include the term car. However, when the user clicks on the
visual search link 230, the visual search engine generates a
visual representation of the results. The user may interact
with the visual representation and features of the graphical
user interface 200 to locate the “cars” that the user seeks.

In certain embodiments, the visual search engine may pro-
vide a browse entry point 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.

In one embodiment, the visual representation generated by
the visual explore 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 represen-
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6

tation. In turn, the user can narrow the objects included in the
three-dimensional representation.

FIG. 3 is a graphical user interface 300 that illustrates
images for a set of objects 350q in a three-dimensional rep-
resentation 350 in accordance with embodiments of the
invention. The visual search engine generates a visual repre-
sentation 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 interface 300 replaces the URL results
with the visual representation (three-dimensional or two-di-
mensional) based on the number of objects 350a and the
dimensions of the objects 350a. The visual search engine
animates the objects as the objects are rendered in the graphi-
cal user interface 300. When the visual search engine gener-
ates the three-dimensional representation 350, the objects
350a move from the background of the graphical user inter-
face 300 and arrange themselves into an overlapping three-
dimensional array of objects. In turn, the visual search engine
animates controls on the left and right of the graphical user
interface 300 by floating the controls onto the graphical user
interface 300 from the left and right. The user can move a
pointer to interact with the controls that that are on the left
side and the right side of the graphical user interface 300 to
manipulate the objects 350a. In some embodiments, the
visual search engine generates the visual representation in the
graphical user interface 300 when the user clicks on a visual
search link without requiring the user to provide search terms.

The graphical user interface 300 includes category control
310, count control 320, refine controls 330, sort control 340,
and scroll control 360 that are used to interact with the objects
350q included in the three-dimensional representation 350.
The graphical user interface 300 allows the users to view all
objects that match the search terms provided by the users. The
graphical user interface 300 loads less then all of the objects
but the scroll control 360 provides an infinite scroll feature
that allows the users to view additional objects in the visual
representation that are currently outside of the viewable
region of the three-dimensional representation 350. In one
embodiment, the graphical user interface 300 may load the
data for all objects, but stream the images as the specific
objects come into view as the scroll control 360 reveals the
additional objects. In another embodiment, the graphical user
interface may only load a subset of the data and the corre-
sponding images to allow the user to quickly interact with
some of the objects. The additional data and images are
loaded as requested via the scroll control 360.

The category control 310 identifies the categories associ-
ated with each object in the three-dimensional representation
350. The number objects 350a in the three-dimensional rep-
resentation 350 may be reduced when the user selects the
category control 310. In some embodiments, the three-di-
mensional representation 350 animates the objects 350qa as
the visual search engine reduces the number of objects 350a
in the three-dimensional representation 350. The objects
350aq that are not within the selected category drop or fade
into a background of the graphical user interface 300. Addi-
tional objects 3504 that satisfy the selected category replace
the removed objects 350a in the three-dimensional represen-
tation 350. All the objects 350a that are in the updated three-
dimensional representation 350 satisfy a category selected in
the category control 310.

For instance, a user may select sport utility vehicle (SUV)
as a category when searching for cars. In response to the user
selection, the visual search engine updates the objects 350a in
the three-dimensional representation 350 by removing
objects 350qa that are not categorized as SUVs. The objects
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350aq that do not satisfy the user selection are animated by the
visual search engine to fall out of the three-dimensional rep-
resentation 350 and additional objects that are outside the
viewable region of the three-dimensional representation 350
are animated to replace the removed objects 350a.

In another embodiment, the visual search engine may
update the category control 310 with a new link based on a
previous search performed by the user. When the user’s pre-
vious search is for a specific item or a branded item, the visual
search engine creates a link that is associated with a visual
representation of objects having features similar to the spe-
cific item or branded item. When the user selects the link, the
visual search engine generates an interface having objects
with similar features. Additionally, the visual search engine
may include links in the category control 310 to information
that is tangentially related to the previous search. For
instance, if a user was looking for all of the new cars for sale
and hovered over an Aston Martin, the category control 310
may update to show links to James Bond movies currently
playing in movie theaters (because James Bond drives Aston
Martins), and the country England (because Aston Martins
are produced in England).

The count control 320 displays the total number of items
that are in the visual representation and the number of items
that are currently displayed in the viewable regions of the
graphical user interface 300. The count control 320 updates as
the user reduces or 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 3504 in the graphical user interface 300.

The refine controls 330 represent attributes that are shared
by some of the objects 3504 that are within the visual repre-
sentation. 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
reduces the number of objects 350q in the three-dimensional
representation 350. The objects 350a that fail to satisfy the
value selected for the attributes represented by the refine
controls 330 drop or fade into a background of the graphical
user interface 300. Additional objects 350a that satisfy the
value selected for the attributes represented by the refine
controls 330 replace the removed objects 350a. All the
objects 350q that are in the updated visual representation (e.g.
updated three-dimensional representation 350) satisfy the
values selected for the attributes represented by the refine
controls 330. In some embodiments, the attributes in the
refine controls 350 are updated to provide only valid filtering
options. For instance, when a user selects “Sport Utility
Vehicle” as the vehicle type filter, the brand filter may auto-
matically to remove manufacturers or brands that do not offer
a “Sport Utility Vehicle.”

The sort control 340 allows the user to sort the objects
350a. The sort control 340 reorganizes the objects 350q in the
three-dimensional representation 350. The sort control 330
represents attributes that are shared by all the objects 350a in
the visual representation. The objects 350q are sorted alpha-
betically by default. When the user selects the sort control, the
visual search engine can reorganize the objects 3504 in the
visual representation. For instance, when the user is searching
for cars, the sort control 340 may allow the user to sort the
objects 350a by brand, safety rating, or expert rating. The
visual search engine obtains the brand, safety rating, and
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expert rating from the objects database, which stores
attributes for brand, safety rating, and expert rating for the
objects. After the user selects an attribute, the visual search
engine reorders the objects in the visual representation. In an
embodiment, the attributes that are included in sort control
are selected based on search frequency in a search log.

The scroll control 360 allows the user to view additional
objects 350q that are within the visual representation. In some
embodiments, the scroll control provides infinite scroll,
which allows the graphical user interface 300 to continuously
scroll through the objects 350« in the visual representation.
The infinite scroll continuously loops through all objects
350q within the visual representation.

In some embodiments, the visual search engine transitions
between a three-dimensional representation 350 of the
objects 350a and a two-dimensional representation. The
visual search engine generates the three dimensional repre-
sentation 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-dimen-
sional representation. In one embodiment, the remaining
objects are reoriented by the visual search engine in rows that
are viewable without scrolling. Also, the visual search engine
may render a boundary around each of the remaining objects
350a.

For instance, the visual search engine may set a display
default that requires generating a graphical user interface with
detailed information for each object. However, the graphical
user interface must also display as many of the objects that
satisfy the user selection in the visual representation. The
three-dimensional visual representation 350a of the objects
may be generated by the visual search engine when the num-
ber of objects is large and showing detailed information
would obscure the graphical user interface. The two-dimen-
sional visual representation may be generated by the visual
search engine when the number of objects is small and show-
ing detailed information would not obscure the graphical user
interface. Additionally, because the available display real
estate increases, the visual search engine displays more infor-
mation for each object. In some embodiments, images asso-
ciated with each object are sized to 100 pixel by 100 pixels
and the two-dimensional representation includes an array
having a minimum of five rows and five columns of images.

Inan 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 engine uses the available display real estate
on the graphical user interface to maximize information that
is rendered for display to the user.

FIG. 4 is a graphical user interface 400 that illustrates
metadata surfaced for each object in a two-dimensional rep-
resentation 440 in accordance with embodiments of the
invention. The visual search engine generates the two-dimen-
sional representation 440 in 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 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
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allows for comparison of the objects based on the available
metadata that is viewable on the graphical user interface 400.

The graphical user interface 400 includes search box 410,
pointer 420, metadata displays 430, the two-dimensional rep-
resentation 440, and object labels 450. The search box 410
allows the user to enter search terms that should be sent to the
visual explore engine. The search box 410 includes a search
icon that causes the visual search engine to initiate a search
with the search terms contained within the search box 410.
The search box 410 also automatically displays search que-
ries associated with each object in the two-dimensional rep-
resentation 440 when a user hovers over an object with the
pointer 420. The user may initiate a search using the search
queries that are automatically displayed in the search box 410
in response to the hover by clicking on the search icon
included in the search box 410. Alternatively, the user may
initiate a search by using the search queries associated with
each object by clicking on the object with the pointer 420.
When the user clicks on the object with the pointer 420, the
visual search engine searches the index server and objects
database using the search queries associated with the object.

In some embodiments, the pointer 420 is a mouse that
allows the user to hover over objects, click on objects, or drag
and drop objects. The graphical user interface 400 may be
updated based on the actions performed using the pointer 420.
When the pointer hovers over an object in the two-dimen-
sional representation 440, the visual search engine renders
additional information about each object on the graphical
user interface 200.

The metadata displays 430 provide information about the
objects in the two-dimensional representation 440. In one
embodiment, the metadata display 430 provides a limited
amount of information that corresponds to the objects when
the pointer 420 hovers over the objects in the visual represen-
tation. The visual search engine receives the limited amount
of information from the objects database. In certain embodi-
ments, the information is displayed on the graphical user
interface 400 below the search box 410 when the user hovers
over an object in the two-dimensional representation. In
another embodiment, the metadata display 430 may also be
generated in a three-dimensional representation of the objects
when the user hovers over an object.

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 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 each 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.

In certain embodiments, the two-dimensional representa-
tion 440 includes object labels 450. The visual search engine
receives the information for each object label 450 from the
objects database. In turn, the visual search engine renders a
specific amount of data in the object label based on the num-
ber of objects that are displayed within the two-dimensional
representation 440. When the number of objects in the two-
dimensional representation 440 covers more than a threshold
amount of the total viewable region of the graphical user
interface 400, the visual search engine renders less informa-
tion for each object. For instance, when the number of objects
in the two-dimensional representation 440 covers more than
80 percent of the total viewable region of the graphical user
interface 400, the visual search engine may only render title
information in the object label 450 for each object in the
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two-dimensional representation 440. Otherwise, the visual
explore engine, may render the title information, and the
values for attribute frequently used to narrow a set of objects
in the object label 450.

In another embodiment, the two-dimensional representa-
tion generated by the visual search engine includes object
labels that contain additional information for each object. The
additional information comprises values associated with
attributes associated with the objects that were not previously
rendered by the visual explore engine. The additional infor-
mation may be stored in the objects database. The additional
information allows the user to determine whether the objects
displayed in the two-dimensional representation satisfy
unspecified user criteria associated with the additional infor-
mation. When the objects in the two-dimensional representa-
tion satisfy the user, the user may click on the objectto initiate
a subsequent action that helps the user complete the task or
takes the user to additional information about the object. For
instance, the click may initiate a search query corresponding
to the object. If the object represents a consumer electronics
product, e.g. digital camera, the click may initiate a purchase
transaction on a purchase page corresponding to the camera.
If the object represents a travel product, e.g., travel to a
destination city, monument, or memorial, the click may ini-
tiate a search for accommodations and transportation to the
destination. Alternatively, when the objects in the two-dimen-
sional representation fail to satisfy the user, the user may
continue searching by entering new search terms or selecting
a category control that starts a new visual search.

FIG. 5 is a graphical user interface 500 that illustrates a set
of objects that match the criteria provided by category or
refine controls in accordance with embodiments of the inven-
tion. The graphical user interface 500 includes a two-dimen-
sional representation 510 and object labels 520.

The visual search engine may generate the two-dimen-
sional representation 510 in graphical user interface 500
when the number of objects that are selected for display is
viewable without scrolling. The two-dimensional representa-
tion 510 includes objects that satisfies the selections made by
the user or the queries provided by the user. The visual search
engine traverses the objects database to obtain the images that
are associated with each object of the set of objects. In turn,
the visual search engine renders the images associated with
each object in the two-dimensional representation 510.

In certain embodiments, the two-dimensional representa-
tion 510 includes object labels 520. The visual search engine
receives the information for each object label 520 from the
objects database. In turn, the visual search engine renders the
values of attributes that are frequently used by users to reduce
the set of objects in the object labels 520.

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 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.

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 serv-
ers. The graphical user interface displays the search results
from the index server and object database to the user.

FIG. 6 is a graphical user interface 600 that illustrates a
result set 620 generated in response to click action in accor-
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dance with embodiments of the invention. The graphical user
interface 600 includes a search box 610, search results 620,
and a visual search link 630.

The visual search engine generates the graphical user inter-
face 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 search query asso-
ciated with the selected object. Because the user selected the
object with the pointer, the visual search engine searches the
index server and object database using the search query asso-
ciated with the clicked object.

In turn, the visual search engine updates the graphical user
interface 600 with search results 620. The search results 620
include an image associated with the selected object and
values for a subset of the attributes that correspond to the
selected object. In some embodiments, the values and corre-
sponding subset of attributes are selected from the attributes
that are frequently used by users to narrow the set of objects
to the same selected object. The visual search engine may
receive the image for the selected object and the correspond-
ing attributes and values from the object database. The search
results 620 also include URLs. The visual search engine
receives the URLs from the index servers. The URLs point to
web pages that contain the terms included in the search query
of the selected object.

The graphical user interface 600 includes a visual search
link 630. The visual search link 630 allows the user to begin
a new visual search of a set of objects for an object that
satisfies the user. In some embodiments, when the user clicks
on the visual explore link, the visual search engine generates
a two-dimensional or three-dimensional representation hav-
ing a previously generated set of objects.

In some embodiments, the visual search engine executes a
method to visually search and explore a set of objects. The
visual search engine receives a user query and determines
whether to include a visual search link in a graphical user
interface generated by the visual explore engine. The visual
search link is prominently included in the graphical user
interface when the user appears to be performing a search that
is not directed to one particular object in the object database.
When the user is performing a search that is directed to a
particular object, the visual search link is less prominent.

FIG. 7 is a logic diagram that illustrates a method to visu-
ally search through and explore a set of objects in accordance
with embodiments of the invention. The computer-imple-
mented 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. 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 serverto the client device, in step
750.

The visual search link is configured to link to a three-
dimensional interface or a two-dimensional interface having
a collection of images corresponding to the set of objects that
match the query. Each image is associated with a subsequent
object query comprising metadata associated with the object
corresponding to the image. The subsequent object query
may be executed by the server in response to a click on an
image corresponding to the object. When the server receives
the subsequent object query, the server may generate a results
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page having uniform resource locators (URLs) associated
with web pages or documents that contain the terms of the
subsequent query and information received from the objects
database.

The three-dimensional representation and the two-dimen-
sional representation generated by the server may dynami-
cally vary image dimensions in the collection images associ-
ated with the objects. Additionally, the three-dimensional
representation and the two-dimensional representation gen-
erated by the server may dynamically vary metadata dis-
played in the three-dimensional representation and the two-
dimensional representation. The server may generate a three-
dimensional  representation or a two-dimensional
representation that dynamically varies controls included in
the three-dimensional representation and the two-dimen-
sional representation based on attributes of objects within the
set of objects. The controls may refine, filter, categorize, or
sort the set of objects. The method terminates in step 760.

In an embodiment, the visual search engine identifies a
match with a user query 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 category control may correlate to very promi-
nent and a lower position in the category control may corre-
late to low prominence.

In some embodiments, the visual search engine may iden-
tify 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 because the user search terms are
very general. The conceptual matches may match the catego-
ries 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 match
may match the actual object names assigned to the objects. In
certain embodiments, the visual search engine generates syn-
onyms for the user search terms based on definitions stored in
a search log to identify the matches.

In summary, embodiments of the invention allow a user to
visually explore a set of objects and assists the user with
formulating a query for a specific item. The graphical user
interface generated by the visual search engine displays the
set of objects. The graphical user interface may also display
metadata that describes the objects when the user hovers over
the object. Additionally, the visual search engine may issue a
query to the index server and objects database when the user
selects an object in the graphical user interface.

The foregoing descriptions of the embodiments of the
invention are illustrative, and modifications in configuration
and implementation are within the scope of the current
description. For instance, while the embodiments of the
invention are generally described with relation to FIGS. 1-7,
those descriptions are exemplary. Although the subject matter
has been described in language specific to structural features
ormethodological acts, it is understood that the subject matter
defined in the appended claims is not necessarily limited to
the specific features or acts described above. Rather, the spe-
cific 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 following claims.
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We claim:

1. A computer system configured to visually search and
explore a set of objects, the computer system comprising:

a sever computer to receive a visual search request from a

user and to process a visual search request;

a database storing objects that include a plurality of
attributes, wherein each object has a corresponding
image;

the server computer communicatively connected to the
database to retrieve a set of images and attributes in
response to the visual search request, wherein the server
computer determines whether to include a visual search
link in search results having the set of images and
attributes, wherein the set of images is rendered in a
three-dimensional interface or a two-dimensional inter-
face based on a number of images that are within the set
of' images when the user accesses the visual search link
the two-dimensional interface is provided if the number
ofimages is below a threshold and the three-dimensional
interface is provided if the number of images is above the
threshold; and

the server computer generates a graphical user interface to
organize the images and attributes and dynamically tran-
sitions between the three-dimensional interface of the
set of images to a two-dimensional interface of the set of
images based on the size of the set, wherein the three-
dimensional interface or the two-dimensional interface
dynamically changing image sizes in the set of images
based on the number of images that are within the set of
images, dynamically changing metadata displayed in
the three-dimensional interface or the two-dimensional
interface based on the number of images that are within
the set of images, and dynamically changing the sorting,
filtering, and classification controls included in the
three-dimensional interface or the two-dimensional
interface based on attributes of images within the set of
images.

2. The computer system of claim 1, wherein each image is
associated with a command that initiates a subsequent action
corresponding to the object.

3. The computer system of claim 1, wherein the command
is a query that cause a search engine to return a result set that
includes at least one of web pages, images, videos, or docu-
ments related to the object.

4. The computer system of claim 1, wherein a prominence
of the visual search link dynamically change based on num-
ber of search results.

5. A computer-implemented method to visually search and
explore a set of objects, the computer-implemented method
comprising:

receiving, by a sever computer, a visual search request
from a user;

processing, by the server computer, the visual search
request;

retrieving a set of images and attributes in response to the
visual search request from a database storing objects that
include a plurality of attributes, wherein each object has
a corresponding image and the server computer is com-
municatively connected to the database;

determining, by the server computer, whether to include a
visual search link in search results having the set of
images and attributes, wherein the set of images is pre-
pared for rendering in a three-dimensional interface or a
two-dimensional interface based on a number of images
that are within the set of images when the user accesses
the visual search link the two-dimensional interface is
provided if the number of images is below a threshold
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and the three-dimensional interface is provided if the
number of images is above the threshold; and

generating, by the server computer, a graphical user inter-
face to organize the images and attributes and to dynami-
cally transition between the three-dimensional interface
ofthe set of images to a two-dimensional interface ofthe
set of images based on the size of the set, wherein the
three-dimensional interface or the two-dimensional
interface dynamically changing image sizes in the set of
images based on the number of images that are within
the set of images, dynamically changing metadata dis-
played in the three-dimensional interface or the two-
dimensional interface based on the number of images
that are within the set of images, and dynamically chang-
ing the sorting, filtering, and classification controls
included in the three-dimensional interface or the two-
dimensional interface based on attributes of images
within the set of images.

6. The computer-implemented method of claim 5, wherein
each image is associated with a command that initiates a
subsequent action corresponding to the object.

7. The computer-implemented method of claim 5, wherein
the command is a query that cause a search engine to return a
result set that includes at least one of web pages, images,
videos, or documents related to the object.

8. The computer-implemented method of claim 5, wherein
a prominence of the visual search link dynamically change
based on number of search results.

9. A computer-storage media, executing computer-usable
instructions for performing a method to visually search and
explore a set of objects, the computer-implemented method
comprising:

receiving, by a sever computer, a visual search request

from a user;

processing, by the server computer, the visual search

request;

retrieving, by the server computer, a set of images and

attributes in response to the visual search request from a
database storing objects that include a plurality of
attributes, wherein each object has a corresponding
image and the server computer is communicatively con-
nected to the database;

determining, by the server computer, whether to include a

visual search link in search results having the set of
images and attributes, wherein the set of images is pre-
pared for rendering in a three-dimensional interface or a
two-dimensional interface based on a number of images
that are within the set of images when the user accesses
the visual search link the two-dimensional interface is
provided if the number of images is below a threshold
and the three-dimensional interface is provided if the
number of images is above the threshold; and
generating, by the server computer, a graphical user inter-
face to organize the images and attributes and to dynami-
cally transition between the three-dimensional interface
ofthe set of images to a two-dimensional interface ofthe
set of images based on the size of the set, wherein the
three-dimensional interface or the two-dimensional
interface dynamically changing image sizes in the set of
images based on the number of images that are within
the set of images, dynamically changing metadata dis-
played in the three-dimensional interface or the two-
dimensional interface based on the number of images
that are within the set of images, and dynamically chang-
ing the sorting, filtering, and classification controls
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included in the three-dimensional interface or the two-
dimensional interface based on attributes of images
within the set of images.

10. The computer-storage media of claim 5, wherein each
image is associated with a command that initiates a subse-
quent action corresponding to the object.

11. The computer-storage media of claim 5, wherein the
command is a query that causes a search engine to return a

16

result set that includes at least one of web pages, images,
videos, or documents related to the object.

12. The computer-storage media of claim 5, wherein a
prominence of the visual search link dynamically changing

5 based on number of search results.



