wo 2012/145912 A1 [N 00 0O O 0O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/145912 Al

(51

eay)

(22)

(25)
(26)
1

(72)
(73)

74

1 November 2012 (01.11.2012) WIPOIPCT
International Patent Classification: (81)
GO6F 17/30 (2006.01)

International Application Number:
PCT/CN2011/073465

International Filing Date:
28 April 2011 (28.04.2011)

Filing Language: English
Publication Language: English
Applicant (for all designated States except US):

GOOGLE INC. [US/US]; 1600 Amphitheatre Parkway,
Mountain View, California 94043 (US).

Inventors; and

Inventors/Applicants (for US only): LIAO, Yuguo
[CN/CN]; Tsinghua Science Park Bldg 6, No. 1 Zhong-
guancun East Road, Haidian District, Beijing 100084
(CN). WANG, Ning [CN/CN]; Tsinghua Science Park
Bldg 6, No. 1 Zhongguancun East Road, Haidian District,
Beijing 100084 (CN).

Agent: CHINA SINDA INTELLECTUAL PROPERTY
LIMITED; B11th Floor, Focus Place, 19 Financial Street,
Beijing 100033 (CN).

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: PRESENTING SEARCH RESULTS FOR GALLERY WEB PAGES

(57) Abstract: Methods, systems, and apparatus, including computer pro-

JOZL

Receive Web Page

304
L Evaluate Characteristics

ively.

306‘K

Generate Score

Score Meets
Threshold?

YES

308

;31[7

Classify Web Page as
Not a Gallery Web Page

210
L Classify Web Page as a
Gallery Web Page

FIG. 3

grams encoded on a computer storage medium, for classifying web pages as
gallery web pages, and for presenting search results for gallery web pages. In
one aspect, a method includes receiving a web page that includes text and
one or more images, evaluating one or more characteristics of the web page
against predefined criteria, generating a score for the web page based on
evaluating the characteristics of the web page against the predefined criteria,
and classifying the web page as a gallery web page or as not a gallery web
page when the score meets or does not meet a predefined threshold, respect-
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PRESENTING SEARCH RESULTS FOR GALLERY WEB PAGES

BACKGROUND

[0001] Different web pages may include different types of content. For example, a
text-intensive web page contains primarily text content, while an image-intensive web

page contains primarily image content.

SUMMARY
[0002] In general, one innovative aspect of the subject matter described in this
specification may be embodied in a method for classifying web pages as gallery web
pages or as not gallery web pages, and for presenting search results for web pages
that have been classified as gallery web pages. Generally, a “gallery web page” is a
web page that includes multiple images and may also include text, and the principal

content of which is its images.

[0003] One method for classifying a web page as a gallery web page includes
selecting a candidate web page for analysis, and identifying one or more images from
the web page. Characteristics of the web page and/or the images are evaluated
against one or more predefined criteria, and a score is generated based on the
evaluation. In some examples, this generating the score involves counting all or
some of images included on the web page, or counting the number of images from

the web page that individually satisfy the predefined criteria.

[0004] The candidate web page is classified as a gallery web page if the score
meets a predefined threshold, or is classified as not a gallery web page if the score
does not meet the predefined threshold. A label or tag that designates a web page
as a gallery web page is stored to identify the web pages that are classified as gallery

web pages.
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[0005] Search engines may treat web pages that are classified as gallery web
pages differently than web pages that have not yet been classified, or that are
classified as not gallery web pages. In one example, a search result that includes a
reference to a gallery web page may appear differently in a listing of search results
than a search result that does not include a reference to a gallery web page. For
instance, a search result that includes a reference to a gallery web page may include
a larger or smaller snippet of text from the gallery web page than a search result that
does not include a reference to a gallery web page. Additionally, a search result that
includes a reference to a gallery web page may include an image from the gallery
web page, a description of an image from the gallery web page, a preview or
thumbnail version of an image from the gallery web page, or any other visual

indication that indicates that the search result references a gallery web page.

[0006] By contrast, a search result that does not include a reference to a gallery
web page may merely include information that is typically associated with web pages
that are not gallery web pages, and may not include the information that would be
included if the search result referenced a gallery web page. By treating gallery web
pages differently than web pages that are not gallery web pages, a search engine
may provide more relevant and interesting search results, thereby enhancing the
experience of the user of the search engine. Furthermore, providing a preview of an
image from a gallery web page in a search result provides the user a useful preview

or indication of the content of the gallery web page.

[0007] In general, another innovative aspect of the subject matter described in this
specification may be embodied in a method for classifying web pages. The method
includes receiving a web page that includes text and one or more images, and
evaluating one or more characteristics of the web page against predefined criteria.
The method also includes generating a score for the web page based on evaluating
the characteristics of the web page against the predefined criteria, and classifying the

web page as a gallery web page or as not a gallery web page when the score meets
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or does not meet a predefined threshold, respectively.

[0008] In general, another innovative aspect of the subject matter described in this
specification may be embodied in a method that includes determining, by a search
engine, that a web page that is classified as a gallery web page is responsive to a
search query, and selecting a gallery-web-page-specific search result format. The
method also includes formatting a search result that identifies the web page
according to the selected, gallery-web-page-specific search result format, and
providing the formatted search result that identifies the web page for display in a list of

search results.

[0009] These and other embodiments may each optionally include one or more of
the following features. For instance, evaluating one or more characteristics of the
web page against predefined criteria includes evaluating an area of the web page that
is covered by images, against a minimum value, evaluating an amount of text that is
included on the web page, against a maximum value, evaluating a quantity of images
included on the web page, against a minimum value, evaluating a quantity of images
of the web page that share a same Document Object Model (DOM) path, against a
minimum value, or evaluating a quantity of images of the web page that are not of an
excluded type of image, using a minimum value. The excluded type of image
includes an image that includes pornographic content or advertising content, or an

image that is included in a boilerplate section of the web page.

[0010] In some examples, evaluating one or more characteristics of the web page
using predefined criteria includes evaluating a quantity of images of the web page
that individually satisfy the predefined criteria, against a minimum value. The
predefined criteria specifies a minimum altitude on the web page. The web page is
classified as a gallery web page if and only if the score meets the predefined
threshold. The method includes selecting a subset of the images, where evaluating

one or more characteristics of the web page includes evaluating characteristics of the
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subset of the images of the web page only. The method includes labeling a web
page that is classified as a gallery web page, as a gallery web page, or a web page

that is classified as not a gallery web page, as not a gallery web page.

[0011] In additional examples, the method includes determining, after the web page
has been classified as a gallery web page, that the web page is responsive to a
search query, selecting a gallery-web-page-specific search result format, and
presenting a search result for the web page in a list of search results, where the
search result for the web page is formatted according to the selected,

gallery-web-page-specific search result format.

[0012] In other examples, a gallery web page is a web page in which its principal
content is images. The formatted search result that identifies the web page includes
a preview of an image from the web page. The gallery-web-page-specific search

result format is selected from among multiple available search result formats.

[0013] The details of one or more implementations of the subject matter described
in this specification are set forth in the accompanying drawings and the description
below. Other features, aspects, and advantages of the subject matter will become

apparent from the description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 illustrates an example web page that includes text and images.
[0015] FIG. 2is a block diagram of a server system for classifying web pages.
[0016] FIG. 3 is a flowchart illustrating a process for classifying web pages.

[0017] FIG. 4 is a flowchart illustrating an example process for determining whether
an image satisfies predefined criteria.

[0018] FIG. 5 illustrates an example web page that includes text and images.

[0019] FIG. 6 is an example of a HyperText Markup Language (HTML) document
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containing various HTML elements for displaying images.

[0020] FIG. 7 is tree representation of the hierarchy of the HTML elements in the
HTML document of FIG. 6.

[0021] FIGS. 8A-8E are different examples of search results that reference gallery

web pages.

[0022] Like reference numbers and designations in the various drawings indicate

like elements.

DETAILED DESCRIPTION
[0023] FIG. 1 illustrates an example web page 100 that includes text 101 and
images 102. The quantity, size, content, type, order, and/or arrangement of the
images 102 suggests that the principal content of the web page 100 is the images
102, rather than the text 101. The web page 100 may therefore be regarded as a

gallery web page.

[0024] The web page 100 may be automatically classified as a gallery web page
because it includes characteristics that are indicative of gallery web pages. The
characteristics of the web page 100, or the characteristics of all or some of the
images 102 of the web page 100, may be evaluated by a classifier using any number
of predefined criteria. A score may be generated based on this evaluation, where
the score may be used by the classifier to determine whether the web page 100

should be classified as a gallery web page, or as not a gallery web page.

[0025] In one example, the characteristics of the web page 100 may be evaluated
using minimum image size criteria. Because the images of a gallery web page
typically cover a large area of a gallery web page, the minimum image size criteria
may specify a minimum value (e.g., 5%, 10%, 25%, 33%, or 50%) representing an
amount of the display area of the web page 100 may be covered by the images 102,

in order for the web page 100 to be classified as a gallery web page.
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[0026] Another example of the predefined criteria is maximum text amount criteria.
Because the principal content of gallery web pages is images rather than text, the
maximum text amount criteria may specify a maximum value (e.g., 100 words)
representing an amount of the text 101 that the web page 100 may include, in order

for the web page 100 be classified as a gallery web page.

[0027] In other examples, the web page 100 may be classified as a gallery web
page based in part on the total number of images 102, or the total number of images
102 which individually meets other quantity, size, order, quality, or arrangement
criteria. Forinstance, the web page 100 may be classified as not a gallery web page
if it includes no images, or if it includes three or fewer images. Further, the web
page 100 may be classified as a gallery web page based in part on the total quantity
of the images 102 that are displayed in an upper part of the web page 100, or may be
classified as not a gallery web page if many or all of the images 102 are displayed in
an area that is close to the bottom of the web page 101. All or some subset of all of

the images 102 may be subject to this evaluation.

[0028] The characteristics of the web page 100 may also be evaluated using type or
content criteria. In selecting images for evaluation, for example, certain types of
images that include excluded content, e.g., pornographic content, boilerplate,
advertising content, or any content that is unrelated to the principal content of a web
page, may be ignored, tagged or processed differently than other types of images. If
a web page is classified as a gallery web page despite including excluded content,
this excluded content may labeled or tagged, such that the excluded content is not

shown in any search results that reference the web page.

[0029] Furthermore, the characteristics of the web page 100 may be evaluated
based on Document Object Model (DOM) path criteria. Because the images of a
gallery web page are typically displayed together and may therefore share a same or

similar DOM path, the web page 100 may be classified as a gallery web page if more
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than a predefined number of images in the web page 100 share a same or similar
DOM path, or if more than a predefined number of images in the web page 100 that
share a same or similar DOM path satisfy other criteria. To increase processing
efficiency, images from a web page 100 that share a same or similar DOM path with
fewer than a predefined number of images, i.e., images that are not the principal

content of the web page 100, may not be evaluated against this criteria.

[0030] FIG. 2is a block diagram of a server system 200 for automatically classifying
web pages. The server system 200 includes a server 201 that is connected to the
network 230, and that receives and processes web pages 240. In some
implementations, a search engine crawls the web pages 240 and stores the web
pages 240 in a search engine cache, and the server 201 classifies each of the web
pages 240 that are stored in the search engine cache as gallery web pages or as not

gallery web pages.

[0031] If a web page is classified as a gallery web page, the server 201 labels the
web page as a gallery web page, e.g., by associating gallery-web-page-identifying
data with the web page in the cache. This data may be, for example, a tag that
identifies the web page as a gallery web page. The data that identifies the web page
as a gallery web page may be stored in association with the web page, or separately

from the web page.

[0032] The server 201 may also generate relevant information from the web page
that is to be included in a search result that references the web page. Such relevant
information may include, for example, data referencing the number of images
included in the web page, a description of the images, or a thumbnail or preview

image.

[0033] Server 201 includes a layer of hardware or firmware, including one or more

processors 212, computer readable medium 216, a communication interface 218 that
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communicates with other clients over the network 230, user interface modules 220
and any additional modules 214. In addition to the hardware or firmware that
supports the underlying functionality of the server 201, the server 201 also includes
specialized application modules for classifying web pages as gallery web pages,
through the evaluation of characteristics of web pages, and through scoring the web

pages.

[0034] The specialized application modules for classifying web pages as gallery
web pages may include an image parser 202, a page evaluator 204, a boilerplate
identifier 206, an altitude calculator 208, and an image area calculator 210. The
image parser 202 is configured to identify images included on the web page. The
page evaluator 204, which is a type of classifier, is configured to apply criteria to the
web page or the images of the web page to determine whether the web page is

indeed a gallery web page.

[0035] The boilerplate page evaluator 204 identifies and optionally excludes
boilerplate content on a web page from further processing, such as by excluding
images that are included in boilerplate sections of the web page. The boilerplate
page evaluator 204 may also flag images that are included in boilerplate sections, so

that these images are not used for generating search results.

[0036] The altitude calculator 208 is configured to determine whether the location of
an image is above or below a predefined absolute or relative height on the web page,
and optionally to exclude images that are located above or below the predefined
height. The altitude calculator 208 may, for example, exclude images that are
positioned in the highest or lowest 10% or 25% of a web page, or that have top or
bottom edges that are within “50” or “100” pixels from the top or bottom of a web page,
respectively. Images that are located below the height that is predefined by the
altitude calculator 208 may also be flagged by the altitude calculator 208, so that they

are not used for generating search results.
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[0037] The image area calculator 210 calculates a size characteristic (e.g., quantity
of pixels, total height) of the images included on a web page, and compares the size
characteristic with the amount of textual content (e.g., number of words) on the web
page, to determine the amount of image content in relation to the amount of text
content. The result of the calculation of the image area calculator 210 may be used
by the page evaluator 204 to classify the web page as a gallery web page or as not a
gallery web page if the ratio of the size characteristic to the amount of textual content
exceeds or does not exceed a predefined threshold, respectively. Other modules
may optionally be included on the server 201 in addition to or instead of the image
parser 202, the page evaluator 204, the boilerplate identifier 206, the altitude

calculator 208 and the image area calculator 210.

[0038] In some implementations, the server 201 may be a dedicated server that is
used solely for classifying web pages as gallery web pages. Alternatively, the server
201 may include or may be associated with application modules for classifying web
pages as gallery web pages, and application modules that perform the functionalities
associated with a crawler or a search engine. One or more of these application
modules may be implemented as a service that is located on another server, and that

is connected to the server 201 though the network 230.

[0039] FIG. 3 is a flowchart illustrating a process 300 for classifying web pages.
Briefly, the process 300 includes receiving a web page that includes text and one or
more images, and evaluating one or more characteristics of the web page against
predefined criteria. The process 300 also includes generating a score for the web
page based on evaluating the characteristics of the web page against the predefined
criteria, and classifying the web page as a gallery web page or as not a gallery web

page when the score meets or does not meet a predefined threshold, respectively.

[0040] In more detail, when the process 300 begins, a web page that includes text

and at least one image is received (302). The received web page may be, for
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example, an HTML document that includes text and at least one <IMG> element.

[0041] The characteristics of the web page are evaluated using predefined criteria
(304). Evaluating the web page may include evaluating characteristics of the web
page itself, or characteristics of the images included on the web page. Because
gallery web pages typically include several images, one example criteria may specify
a minimum quantity of images (e.g., 6 images) that should be included on the web
page in order for the web page to be classified as a gallery web page. Evaluating
the web page using this criteria may include counting the quantity of <IMG > elements
included in an HTML document, or counting the quantity of <IMG > that satisfy other

predefined criteria. Other example criteria are discussed with reference to FIG. 4.

[0042] A score is generated for the web page based on evaluating the
characteristics of the web page against the predefined criteria (306). In one
implementation, the score may equal the quantity of <IMG> elements counted in the
HTML document that corresponds to the web page that meet (i.e., is greater than, or

is greater or equal than) a predefined threshold quantity (e.g., “6”).

[0043] In another example implementation, the score is generated by counting the
number of images from the web page that individually meet the predefined criteria.
For instance, generating the score may include counting the number of images from
the web page that individually meet the predefined criteria.  All of the images from
the web page may be evaluated against the predefined criteria, or a subset of the

images may be selected for evaluation beforehand.

[0044] If the score meets a predefined threshold (308, “Yes”), the web page is
classified as a gallery web page (310). If the score does not meet a predefined
threshold (308, “No”), the web page is classified as not a gallery web page (312).
The web page may then be labeled or tagged with data that identifies it as a gallery

web page, as unclassified, or as not a gallery web page.

10
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[0045] FIG. 4 is a flowchart illustrating an example process 400 for determining
whether an image satisfies predefined criteria. The process 400 may be iteratively
performed on each image included on a web page, or on the subset of images of the
web page that are selected for evaluation, in order to determine a total quantity of
images that satisfy the predefined criteria. The total quantity of images that satisfy
the predefined criteria may be used to generate the score for the web page.
Although the example process 400 evaluates images based on size ratio criteria,
pixel quantity criteria, image altitude criteria, boilerplate content criteria, and excluded
content criteria, other processes may omit certain of these criteria, may use other

criteria, or may evaluate images using these same criteria but in a different order.

[0046] The process 400 first evaluates an image using size ratio criteria (410).
Size ratio criteria may be used to identify and exclude images that are tall and narrow,
or short and wide. These characteristics may suggest that an image is associated

with a banner ad, boilerplate content, or menu buttons.

[0047] In more detail, the size ratio of an image is evaluated to determine whether it
matches a predefined target ratio, or whether it fits within a predefined range. In an
example implementation where the predefined target ratio is “5:3” (width-to-height),
evaluating the size ratio criteria for an image includes determining whether the
width-to-height ratio of the image matches or exceeds “5:3.” Any image whose
width-to-height ratio is greater than “5:3,” such as an image whose width-to-height
ratio is “8:3,” will be regarded as not satisfying the size ratio criteria (410, “No”), and

will not be further evaluated (422).

[0048] Similarly, if the height-to-width of an image exceeds “3:5,” such as an image
whose height-to-width ratio is “3:8,” it will be regarded as not satisfying the size ratio
criteria (410, “No”), and will not be further evaluated (422). By contrast, an image

with a size of “100 x 130” pixels will be regarded as satisfying the size ratio criteria

11



WO 2012/145912 PCT/CN2011/073465

(410, “Yes”), because its “10:13” size ratio is within the range of “1:1” to “5:3” (or “3:5").
Such an image, will be subject to further evaluation using additional predefined

criteria.

[0049] The process 400 next evaluates the image using pixel quantity criteria (412).
Pixel quantity criteria may be used to identify and exclude small images that, while
exhibiting an acceptable size ratio, may be associated with buttons, icons, or other
graphics that may be unrelated to the other content of the web page itself. In one
example implementation in which a predefined threshold value is “3,600 pixels,”
evaluating the pixel quantity criteria includes determining whether the quantity of

pixels of an image exceeds 3,600 pixels.

[0050] Anyimage that has fewer than 3,600 pixels will be regarded as not satisfying
the pixel quantity criteria (412, “No”), and will not be further evaluated (422). By
contrast, an image with 3,600 pixels or more than 3,600 pixels, such as an image with
100 x 130, or 13,000 pixels, will be regarded as satisfying the pixel quantity criteria
(412, “Yes”), and will be subject to further evaluation using additional predefined

criteria.

[0051] The process 400 next evaluates the image using image altitude criteria (414).
The image altitude criteria may be used to identify and exclude images that are at the
bottom of a web page, images which may be associated with boilerplate content or
that may otherwise be unrelated to the other content of the web page itself. The
altitude of an image may be expressed and evaluated in relative terms, such as by
measuring whether an image is wholly or partially positioned in the lower “5%” of a
web page, or in absolute terms, such as by measuring whether an image is wholly or
partially positioned within the bottom “50 pixels” of the web page or outside the top

“1000” pixels of the web page.

[0052] The evaluation of an image using image altitude criteria is described with

12
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reference to FIG. 5. Specifically, FIG. 5 illustrates an example web page 500 that
includes text 510 and images 520. In this example, the altitude of an image is
defined by its bottom edge, therefore the altitude 530 of the lower four images is

illustrated by a dotted line.

[0053] The web page 500 includes a visible section 540, which is an area of the
web page that is within the viewable web browser window, and a non-visible section
550, which is an area of the web page 500 that is outside of the viewable web
browser window. Portions of the non-visible area 540 may be made visible if the

scroll bar 560 is manipulated to move the web page 500 downwards.

[0054] Height 570 refers to the distance from the bottom 580 of the web page 500
to the top 590 of the web page 500, and height 595 refers to the distance between the
bottom 580 of the web page and the altitude 530 of the lower four images. In an
example implementation, the predefined threshold value is expressed as a
percentage (e.g., “20%”), and evaluating the image altitude criteria for the lower four
images includes determining if a ratio of the height 595 to the height 570 is above the
predefined threshold value. In another example implementation, the predefined
threshold value is expressed as a quantity of pixels (e.g., “50 pixels”), and evaluating
the image altitude criteria for the lower four images includes determining if the height

595 exceeds the predefined threshold value.

[0055] Referring back to FIG. 4, any image whose altitude is not above the
predefined threshold will be regarded as not satisfying the image altitude criteria (414,
“No”), and will not be further evaluated (422). By contrast, an image whose altitude
is above the predefined threshold value will be regarded as satisfying the image

altitude criteria (414, “Yes”), and will be subject to additional evaluation.

[0056] The image is also evaluated using boilerplate content criteria (416). The

boilerplate content of a web page may be texts and/or images that appear on different

13
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web pages on the same web site, for example, navigational icons or hypertexts,
copyright information, contact information, legal disclaimers, etc. Images that are
included in boilerplate content sections are unlikely to be related to the other content
of the web page itself. Determining whether the image is included in a section of the
web page that is associated with boilerplate content includes providing the web page
to a module that is adapted to detect boilerplate content within a web page, and
receiving information from the boilerplate content detection module that identifies any

potential boilerplate content.

[0057] If the image is in a section of the web page that has been identified as
including boilerplate content (416, “Yes”), the image will be regarded as not satisfying
the boilerplate content criteria, and will not be further evaluated (422). If the image is
not in a section of the web page that has been identified as including boilerplate
content, or is in a section of the web page that has been identified as not including

boilerplate content (416, “No”), the image will be subject to further evaluation.

[0058] In process 400, the image is lastly evaluated using excluded content criteria
(418). The content of an image may be important for determining whether a web
page is to be classified as a gallery web page or, if the gallery web page is classified
as a web page, whether the image should appear in a gallery-web-page-specific
search result. Determining whether the image includes excluded content includes
providing the image or the web page to a module that is adapted to detect excluded
content, and receiving information from the excluded content detection module that

identifies whether the image includes excluded content.

[0059] If an image is determined to include excluded content, e.g., pornographic
content or advertising content, the web page may be deemed to satisfy the excluded
content criteria to a lesser extent, a search result format that is not specific to gallery
web pages may be used, even though the web page may be classified as a gallery

web page, or the search result may not show the image that is determined to include

14
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the excluded content. If the image includes excluded content (418, “Yes”), the
image will be regarded as not satisfying the excluded content criteria, and will not be
further evaluated (422). If the image does not include excluded content (418, “No”),
the image will be regarded as satisfying the predefined criteria associated with the

process 400.

[0060] After each of the images on a web page having been evaluated, a score is
generated based on the total quantity of images that satisfy the various predefined
criteria, and the score is compared with a predefined threshold value. If the score is
equal to or larger than the predefined threshold value, the web page is classified as a
gallery web page. If not, the web page is classified as not a gallery web page, or is

left unclassified.

[0061] In an additional implementation, illustrated in FIGS. 6 and 7, the DOM path
of images of a web page may be used to select images that are to be subject to
evaluation using the predefined criteria, or the web page may be classified as a
gallery web page based on DOM path criteria. FIG. 6 is an example of an HTML
document 600 containing various HTML elements for displaying images, and FIG. 7
is a tree representation 700 of the hierarchy of the HTML elements in the HTML

document of Fig. 6.

[0062] A subset of the images of a web page may be selected, and only the subset
of the images may be evaluated using the predefined criteria. The HTML document
600 of the web page may be parsed to identify the particular DOM path of each image
in the hierarchy of the HTML elements. As can be seen from Fig. 7, the images of
‘rose1”, “rose2”, “rose3” and “rose4” all have the same DOM path of “<HTML>
<BODY> <TABLE> <TR> <TD>", and the images of “rose11” and “rose12” have the
same DOM path of “<HTML> <BODY> <TABLE> <TR> <TD> <A>",

[0063] In this example, the images of “rose1”, “rose2”, “rose3” and “rose4” will be
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determined as belonging to a first group of images having a DOM path of “<HTML>
<BODY> <TABLE> <TR> <TD>", and the images of “rose11” and “rose12” belonging
to a second group have a DOM path of “<HTML> <BODY> <TABLE> <TR> <TD>

<A>”.

[0064] The quantity of images in each group is determined, and is evaluated using
DOM path group criteria. In the example shown in FIG. 7, the size of the first group
is “4” and the size of the second group is “2”. The size of different groups of images
having different DOM paths are further ordered, and the size of the largest group is
compared to a predefined threshold value. If the size of the largest group is found to
be equal to or larger than the predefined value, the web page is regarded as having
satisfied the DOM path group criteria, and may be classified as a gallery web page.

If the size of the largest group of images having the same DOM path includes fewer
images than the threshold value, the web page is regarded as having not satisfied the
DOM path group criteria, and may be classified as not a gallery web page. Inone

implementation, this threshold value for the size of the largest group is set to four.

[0065] In an alternative implementation, only the images in the groups having a size
equal to or larger than a predefined group size may be selected a subset for
evaluation using other predefined criteria, images in the groups having a size smaller
than a predefined group size may be ignored or discarded. Such an approach
reflects the recognition that gallery images on a gallery web page are typically
similarly arranged for display during the creation of the web page, and therefore they

are likely to share a same DOM path in the HTML document of the web page.

[0066] In another alternative implementation, evaluation of a web page may include
skipping certain HTML elements that do not have a significant effect on the formatting
or arrangement of displayed images. For example, the pair of the HTML elements
“<a>” and “</a>" simply embeds a hyperlink for the content enclosed therebetween.

If an image is enclosed within these HTML elements, the image will be displayed in a
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similar manner as other images that do not share the same DOM path, however the

image will be selectable.

[0067] For example, in FIG. 7, the DOM path of the image “rose11” is only different
from the DOM path of “rose4” in that it has an additional “<a>" element immediately
before the <IMG> element. In this case, the HTML element “<a>" may be
disregarded in determining the DOM path of a specific image. Hence, all the images
referenced in the example HTML document in FIG. 6 may be regarded as falling
within the same group, having a size of “6.” If the images in this example satisfy the
remaining predefined criteria, the web page will then be determined to meet the

requirement on the number of images, and may be classified as a gallery web page.

[0068] Additional criteria may be further applied against on the web page to avoid
false positives or negatives resulting from the evaluation of other criteria. For
example, the total number of pixels of all the images of a web page can be
determined and compared with the total area (in pixels) of the entire web page, to see
if the ratio exceeds a predefined ratio, for example, 60%. If the ratio is below this
predefined ratio, the images cover less than a predefined area of the entire web page,

and the web page may not be classified as a gallery web page.

[0069] In another alternative, the ratio of the number of pixels of all the candidate
gallery images versus the amount of textual contents displayed can also be
calculated and determined to see if it is over a threshold value. The amount of the
textual contents displayed can be the number of words in the sections other than the
boilerplate section on the web page and displayed to the user when the web page is
rendered. This threshold ratio can be set to “3,000:1,” for example. Any web page
having a ratio of the total number of pixels of all the candidate gallery images versus
the number of words on the web page equal to or higher than this threshold value can
be thought of as an image-intensive web page and thereby qualified to be a gallery

web page, provided that the other tests having been passed.
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[0070] Systems for identifying gallery web pages using any one of the
implementations as set forth above can be used to assist a search engine in
classifying web pages crawled from the Web as either being a gallery web page or as
not being a gallery web page. Further processes can be performed to prepare the
web page and the identified gallery images in the web page to be presented in a

search result.

[0071] For example, the total number of images can be recorded in the cache of
indexed web pages, and for each image, a separate thumbnail or preview image
within a predefined size range can be created and stored. Preview or thumbnail
images may not be prepared and stored for images that include excluded content. A
particular search result format that is specific to gallery web pages may present
search results that include information specifying a total number of images on a
particular gallery web page, thumbnails of at least a subset of these images, and a
snippet of textual content of the gallery web page, if the web page is identified by a

search engine in response to a particular search query.

[0072] FIGS. 8A-8E are different examples of search results that reference gallery
web pages. For a particular search query “photos of grand canyon,” if any one of the
search results is found to be a gallery web page, the number of gallery images and
the thumbnail images can be displayed in different layouts, as shown in the examples

in Figs. 8A-8E.

[0073] Further, as the number of thumbnail images shown in a search result may
not cover all the gallery images identified for the web page, a subset of these gallery
image can be selected sequentially, or randomly or in any other particular manner, to
be presented in the search result. Alternatively, in order for a user to browse to the
other preview images of the gallery images without visiting the actual web page,

navigational icons may be arranged beside these thumbnail images to assist the user
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in viewing these other preview images not initially shown in the search result.

[0074] Embodiments of the subject matter and the operations described in this
specification can be implemented in digital electronic circuitry, or in computer
software, firmware, or hardware, including the structures disclosed in this
specification and their structural equivalents, or in combinations of one or more of
them. Embodiments of the subject matter described in this specification can be
implemented as one or more computer programs, i.e., one or more modules of
computer program instructions, encoded on computer storage medium for execution
by, or to control the operation of, data processing apparatus. Alternatively or in
addition, the program instructions can be encoded on an artificially generated
propagated signal, e.g., a machine-generated electrical, optical, or electromagnetic
signal, that is generated to encode information for transmission to suitable receiver
apparatus for execution by a data processing apparatus. A computer storage
medium can be, or be included in, a computer-readable storage device, a
computer-readable storage substrate, a random or serial access memory array or
device, or a combination of one or more of them. Moreover, while a computer
storage medium is not a propagated signal, a computer storage medium can be a
source or destination of computer program instructions encoded in an
artificially-generated propagated signal. The computer storage medium can also be,
or be included in, one or more separate physical components or media (e.g., multiple

CDs, disks, or other storage devices).

[0075] The operations described in this specification can be implemented as
operations performed by a data processing apparatus on data stored on one or more

computer-readable storage devices or received from other sources.

[0076] The term “data processing apparatus” encompasses all kinds of apparatus,

devices, and machines for processing data, including by way of example a

programmable processor, a computer, a system on a chip, or multiple ones, or
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combinations, of the foregoing The apparatus can include special purpose logic
circuitry, e.g., an FPGA (field programmable gate array) or an ASIC
(application-specific integrated circuit). The apparatus can also include, in addition
to hardware, code that creates an execution environment for the computer program in
guestion, e.g., code that constitutes processor firmware, a protocol stack, a database
management system, an operating system, a cross-platform runtime environment, a
virtual machine, or a combination of one or more of them. The apparatus and
execution environment can realize various different computing model infrastructures,

such as web services, distributed computing and grid computing infrastructures.

[0077] A computer program (also known as a program, software, software
application, script, or code) can be written in any form of programming language,
including compiled or interpreted languages, declarative or procedural languages,
and it can be deployed in any form, including as a standalone program or as a module,
component, subroutine, object, or other unit suitable for use in a computing
environment. A computer program may, but need not, correspond to a file in a file
system. A program can be stored in a portion of a file that holds other programs or
data (e.g., one or more scripts stored in a markup language document), in a single file
dedicated to the program in question, or in multiple coordinated files (e.g., files that
store one or more modules, sub-programs, or portions of code). A computer
program can be deployed to be executed on one computer or on multiple computers
that are located at one site or distributed across multiple sites and interconnected by

a communication network.

[0078] The processes and logic flows described in this specification can be
performed by one or more programmable processors executing one or more
computer programs to perform actions by operating on input data and generating
output. The processes and logic flows can also be performed by, and apparatus can
also be implemented as, special purpose logic circuitry, e.g., an FPGA (field

programmable gate array) or an ASIC (application-specific integrated circuit).
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[0079] Processors suitable for the execution of a computer program include, by way
of example, both general and special purpose microprocessors, and any one or more
processors of any kind of digital computer. Generally, a processor will receive
instructions and data from a read-only memory or a random access memory or both.
The essential elements of a computer are a processor for performing actions in
accordance with instructions and one or more memory devices for storing instructions
and data. Generally, a computer will also include, or be operatively coupled to
receive data from or transfer data to, or both, one or more mass storage devices for
storing data, e.g., magnetic, magneto-optical disks, or optical disks. However, a
computer need not have such devices. Moreover, a computer can be embedded in
another device, e.g., a mobile telephone, a personal digital assistant (PDA), a mobile
audio or video player, a game console, a Global Positioning System (GPS) receiver,
or a portable storage device (e.g., a universal serial bus (USB) flash drive), to name
just a few. Devices suitable for storing computer program instructions and data
include all forms of nonvolatile memory, media and memory devices, including by
way of example semiconductor memory devices, e.g., EPROM, EEPROM, and flash
memory devices; magnetic disks, e.g., internal hard disks or removable disks;
magneto optical disks; and CD ROM and DVD-ROM disks. The processor and the

memory can be supplemented by, or incorporated in, special purpose logic circuitry.

[0080] To provide for interaction with a user, embodiments of the subject matter
described in this specification can be implemented on a computer having a display
device, e.g., a CRT (cathode ray tube) or LCD (liquid crystal display) monitor, for
displaying information to the user and a keyboard and a pointing device, e.g., a
mouse or a trackball, by which the user can provide input to the computer. Other
kinds of devices can be used to provide for interaction with a user as well; for
example, feedback provided to the user can be any form of sensory feedback, e.g.,
visual feedback, auditory feedback, or tactile feedback; and input from the user can

be received in any form, including acoustic, speech, or tactile input. In addition, a
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computer can interact with a user by sending documents to and receiving documents
from a device that is used by the user; for example, by sending web pages to a web
browser on a user’s client device in response to requests received from the web

browser.

[0081] Embodiments of the subject matter described in this specification can be
implemented in a computing system that includes a backend component, e.g., as a
data server, or that includes a middleware component, e.g., an application server, or
that includes a front-end component, e.g., a client computer having a graphical user
interface or a web browser through which a user can interact with an implementation
of the subject matter described in this specification, or any combination of one or
more such back-end, middleware, or front-end components. The components of the
system can be interconnected by any form or medium of digital data communication,
e.g., a communication network. Examples of communication networks include a
local area network (“LAN”) and a wide area network (“WAN?”), an inter-network (e.g.,

the Internet), and peer-to-peer networks (e.g., ad hoc peer-to-peer networks).

[0082] The computing system can include clients and servers. A client and server
are generally remote from each other and typically interact through a communication
network. The relationship of client and server arises by virtue of computer programs
running on the respective computers and having a client-server relationship to each
other. In some embodiments, a server transmits data (e.g., an HTML page) to a
client device (e.g., for purposes of displaying data to and receiving user input from a
user interacting with the client device). Data generated at the client device (e.g., a

result of the user interaction) can be received from the client device at the server.

[0083] While this specification contains many specific implementation details, these
should not be construed as limitations on the scope of any inventions or of what may
be claimed, but rather as descriptions of features specific to particular embodiments

of particular inventions. Certain features that are described in this specification in
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the context of separate embodiments can also be implemented in combination in a
single embodiment. Conversely, various features that are described in the context
of a single embodiment can also be implemented in multiple embodiments separately
or in any suitable subcombination. Moreover, although features may be described
above as acting in certain combinations and even initially claimed as such, one or
more features from a claimed combination can in some cases be excised from the
combination, and the claimed combination may be directed to a subcombination or

variation of a subcombination.

[0084] Similarly, while operations are depicted in the drawings in a particular order,
this should not be understood as requiring that such operations be performed in the
particular order shown or in sequential order, or that all illustrated operations be
performed, to achieve desirable results. In certain circumstances, multitasking and
parallel processing may be advantageous. Moreover, the separation of various
system components in the embodiments described above should not be understood
as requiring such separation in all embodiments, and it should be understood that the
described program components and systems can generally be integrated together in

a single software product or packaged into multiple software products.

[0085] Thus, particular embodiments of the subject matter have been described.
Other embodiments are within the scope of the following claims. In some cases, the
actions recited in the claims can be performed in a different order and still achieve
desirable results. In addition, the processes depicted in the accompanying figures
do not necessarily require the particular order shown, or sequential order, to achieve
desirable results. In certain implementations, multitasking and parallel processing

may be advantageous.

[0086] Whatis claimed is:
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CLAIMS

1. A computer-implemented method comprising:

receiving a web page that includes text and one or more images;

evaluating one or more characteristics of the web page against predefined
criteria;

generating a score for the web page based on evaluating the characteristics of
the web page against the predefined criteria; and

classifying the web page as a gallery web page or as not a gallery web page

when the score meets or does not meet a predefined threshold, respectively.

2. The method of claim 1, wherein evaluating one or more characteristics of the
web page against predefined criteria comprises evaluating an area of the web page

that is covered by images, against a minimum value.

3. The method of claim 1, wherein evaluating one or more characteristics of the
web page against predefined criteria comprises evaluating an amount of text that is

included on the web page, against a maximum value.

4, The method of claim 1, wherein evaluating one or more characteristics of the
web page against predefined criteria comprises evaluating a quantity of images

included on the web page, against a minimum value.

5. The method of claim 1, wherein evaluating one or more characteristics of the
web page against predefined criteria comprises evaluating a quantity of images of the
web page that share a same Document Object Model (DOM) path, against a

minimum value.

6. The method of claim 1, wherein evaluating one or more characteristics of the

web page against predefined criteria comprises evaluating a quantity of images of the
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web page that are not of an excluded type of image, using a minimum value.

7. The method of claim 6, wherein the excluded type of image comprises an
image that includes pornographic content or advertising content, or an image that is

included in a boilerplate section of the web page.

8. The method of claim 1, wherein evaluating one or more characteristics of the
web page using predefined criteria comprises evaluating a quantity of images of the

web page that individually satisfy the predefined criteria, against a minimum value.

9. The method of claim 8, wherein the predefined criteria specifies a minimum

altitude on the web page.

10.  The method of claim 1, wherein the web page is classified as a gallery web

page if and only if the score meets the predefined threshold.

11.  The method of claim 1, comprising:
selecting a subset of the images,
wherein evaluating one or more characteristics of the web page comprises

evaluating characteristics of the subset of the images of the web page only.

12. The method of claim 1, comprising:
labeling a web page that is classified as a gallery web page, as a gallery web
page, or a web page that is classified as not a gallery web page, as not a gallery web

page.

13.  The method of claim 1, comprising:
determining, after the web page has been classified as a gallery web page,
that the web page is responsive to a search query;

selecting a gallery-web-page-specific search result format; and
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presenting a search result for the web page in a list of search results, wherein
the search result for the web page is formatted according to the selected,

gallery-web-page-specific search result format.

14.  The method of claim 1, wherein a gallery web page is a web page in which its

principal content is images.

15. A system comprising:

one or more computers and one or more storage devices storing instructions
that are operable, when executed by the one or more computers, to cause the one or
more computers to perform operations comprising:

receiving a web page that includes text and one or more images;

evaluating one or more characteristics of the web page against predefined
criteria;

generating a score for the web page based on evaluating the characteristics of
the web page against the predefined criteria; and

classifying the web page as a gallery web page or as not a gallery web page

when the score meets or does not meet a predefined threshold, respectively.

16.  The system of claim 15, wherein evaluating one or more characteristics of the
web page against predefined criteria comprises evaluating an area of the web page

that is covered by images, against a minimum value.

17.  The system of claim 15, wherein evaluating one or more characteristics of the
web page against predefined criteria comprises evaluating an amount of text that is

included on the web page, against a maximum value.
18.  The system of claim 15, wherein evaluating one or more characteristics of the

web page against predefined criteria comprises evaluating a quantity of images

included on the web page, against a minimum value.

26



WO 2012/145912 PCT/CN2011/073465

19.  The system of claim 15, wherein evaluating one or more characteristics of the
web page against predefined criteria comprises evaluating a quantity of images of the
web page that share a same Document Object Model (DOM) path, against a

minimum value.

20.  The system of claim 15, wherein evaluating one or more characteristics of the
web page against predefined criteria comprises evaluating a quantity of images of the

web page that are not of an excluded type of image, using a minimum value.

21.  The system of claim 20, wherein the excluded type of image comprises an
image that includes pornographic content or advertising content, or an image that is

included in a boilerplate section of the web page.

22.  The system of claim 15, wherein evaluating one or more characteristics of the
web page using predefined criteria comprises evaluating a quantity of images of the

web page that individually satisfy the predefined criteria, against a minimum value.

23.  The system of claim 22, wherein the predefined criteria specifies a minimum

altitude on the web page.

24.  The system of claim 15, wherein the web page is classified as a gallery web

page if and only if the score meets the predefined threshold.
25.  The system of claim 15, wherein the operations comprise:
selecting a subset of the images,
wherein evaluating one or more characteristics of the web page comprises

evaluating characteristics of the subset of the images of the web page only.

26.  The system of claim 15, wherein the operations comprise:
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labeling a web page that is classified as a gallery web page, as a gallery web

page, or a web page that is classified as not a gallery web page, as not a gallery web

page.

27.  The system of claim 15, wherein the operations comprise:

determining, after the web page has been classified as a gallery web page,
that the web page is responsive to a search query;

selecting a gallery-web-page-specific search result format; and

presenting a search result for the web page in a list of search results, wherein
the search result for the web page is formatted according to the selected,

gallery-web-page-specific search result format.

28.  The system of claim 15, wherein a gallery web page is a web page in which its

principal content is images.

29. A computer storage medium encoded with a computer program, the program
comprising instructions that when executed by one or more computers cause the one
or more computers to perform operations comprising:

receiving a web page that includes text and one or more images;

evaluating one or more characteristics of the web page against predefined
criteria;

generating a score for the web page based on evaluating the characteristics of
the web page against the predefined criteria; and

classifying the web page as a gallery web page or as not a gallery web page

when the score meets or does not meet a predefined threshold, respectively.

30.  The medium of claim 29, wherein evaluating one or more characteristics of the

web page against predefined criteria comprises evaluating an area of the web page

that is covered by images, against a minimum value.
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31.  The medium of claim 29, wherein evaluating one or more characteristics of the
web page against predefined criteria comprises evaluating an amount of text that is

included on the web page, against a maximum value.

32.  The medium of claim 29, wherein evaluating one or more characteristics of the
web page against predefined criteria comprises evaluating a quantity of images

included on the web page, against a minimum value.

33.  The medium of claim 29, wherein evaluating one or more characteristics of the
web page against predefined criteria comprises evaluating a quantity of images of the
web page that share a same Document Object Model (DOM) path, against a

minimum value.

34.  The medium of claim 29, wherein evaluating one or more characteristics of the
web page against predefined criteria comprises evaluating a quantity of images of the

web page that are not of an excluded type of image, using a minimum value.

35.  The medium of claim 34, wherein the excluded type of image comprises an
image that includes pornographic content or advertising content, or an image that is

included in a boilerplate section of the web page.

36.  The medium of claim 29, wherein evaluating one or more characteristics of the
web page using predefined criteria comprises evaluating a quantity of images of the

web page that individually satisfy the predefined criteria, against a minimum value.

37.  The medium of claim 36, wherein the predefined criteria specifies a minimum
altitude on the web page.
38.  The medium of claim 29, wherein the web page is classified as a gallery web

page if and only if the score meets the predefined threshold.
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39.  The medium of claim 29, wherein the operations comprise:
selecting a subset of the images,
wherein evaluating one or more characteristics of the web page comprises

evaluating characteristics of the subset of the images of the web page only.

40.  The medium of claim 29, wherein the operations comprise:
labeling a web page that is classified as a gallery web page, as a gallery web

page, or a web page that is classified as not a gallery web page, as not a gallery web

page.

41.  The medium of claim 29, wherein the operations comprise:

determining, after the web page has been classified as a gallery web page,
that the web page is responsive to a search query;

selecting a gallery-web-page-specific search result format; and

presenting a search result for the web page in a list of search results, wherein
the search result for the web page is formatted according to the selected,

gallery-web-page-specific search result format.

42.  The medium of claim 29, wherein a gallery web page is a web page in which

its principal content is images.

43. A computer-implemented method comprising:

determining, by a search engine, that a web page that is classified as a gallery
web page is responsive to a search query;

selecting a gallery-web-page-specific search result format;

formatting a search result that identifies the web page according to the
selected, gallery-web-page-specific search result format; and

providing the formatted search result that identifies the web page for display in

a list of search results.
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44. The method of claim 43, wherein the formatted search result that identifies the

web page includes a preview of an image from the web page.

45.  The method of claim 43, wherein the gallery-web-page-specific search result

format is selected from among multiple available search result formats.

46. A system comprising:

one or more computers and one or more storage devices storing instructions
that are operable, when executed by the one or more computers, to cause the one or
more computers to perform operations comprising:

determining, by a search engine, that a web page that is classified as a gallery
web page is responsive to a search query;

selecting a gallery-web-page-specific search result format;

formatting a search result that identifies the web page according to the
selected, gallery-web-page-specific search result format; and

providing the formatted search result that identifies the web page for display in

a list of search results.

47.  The system of claim 46, wherein the formatted search result that identifies the

web page includes a preview of an image from the web page.

48.  The system of claim 46, wherein the gallery-web-page-specific search result

format is selected from among multiple available search result formats.

49. A computer storage medium encoded with a computer program, the program
comprising instructions that when executed by one or more computers cause the one
or more computers to perform operations comprising:

determining, by a search engine, that a web page that is classified as a gallery
web page is responsive to a search query;

selecting a gallery-web-page-specific search result format;
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formatting a search result that identifies the web page according to the
selected, gallery-web-page-specific search result format; and
providing the formatted search result that identifies the web page in a list of

search results.

50. The medium of claim 49, wherein the formatted search result that identifies the

web page includes a preview of an image from the web page.

51. The medium of claim 49, wherein the gallery-web-page-specific search result

format is selected from among multiple available search result formats.
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600
<htm[>
<head><title>sample page</title></head>
<body>
<table border="0" cellspacing="0" cellpadding="5" width="700" dir="ltr">
<tr>
<td>
<img title=rose1 src="../pic/t1.gif" border=0 width="155" height="120">
</td>
<td>
<img title=rose2 src="../pic/t2.gif" border=0 width="160" height="130">
</td>
<td>
<img title=rose3 src="../pic/t3.gif" border=0 width="155" height="120">
</td>
<td>
<img title=rose4 src="../pic/t4.gif" border=0 width="160" height="130">
</td>
</tr>
<tr>
<td>
<a href="url1" title="title11" >
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