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CONTEXTUAL SEARCH TOOL IN A
BROWSER INTERFACE

RELATED APPLICATIONS

This application is a continuation of PCT Application No.
PCT/US24/16955, filed Feb. 22, 2024, which claims priority
to U.S. Provisional Application No. 63/486,451, filed Feb.
22, 2023, the disclosures of which are incorporated herein
by reference.

DISCLOSURE

Websites provide information or functionality helpful to
users and many users use the Internet to research products,
places, companies, services, view social media or new feeds,
etc.

SUMMARY

Implementations relate to a tool integrated into the
browser that can provide additional context for main con-
tent, suggest content related to main content, summarize
main content, etc., without navigating away from the main
content. Main content is content for a resource, e.g., a
webpage, a document, an image, etc., fetched by a browser.
Main content is associated with a location (e.g., a URL) and
a content provider. The main content may be content visible
in the viewport of the browser. In some instances, main
content may also include content of the resource not visible
in the viewport. The contextual search tool provides the
contextual content, suggested content, or summarized con-
tent in a search area of the browser, which enables a user to
explore information about the main content without navi-
gating away from the main content. The search area remains
under the control of the browser and is not accessible to the
provider of the main content. Implementations may extract
at least some content from the main content. Implementa-
tions may use the extracted content to provide contextual
search suggestions. Implementations may use the extracted
content to provide generated content relevant to the main
content. Implementations may use the extracted content to
identify entities to provide additional contextual information
on. The extracted content may be referred to as core content.

According to one aspect, the techniques described herein
relate to a computer-implemented method, including:
receiving a contextual search request relating to main con-
tent, the main content being displayed in a display area of a
browser; extracting at least some content from the main
content; receiving a contextual suggestion associated with
the at least some content; and as a response to the contextual
search request, causing display of the contextual suggestion
in a contextual search area within the browser.

According to one aspect, the techniques described herein
relate to a computer-implemented method, including:
receiving a contextual search request for main content, the
main content being displayed in a display area of a browser;
receiving a prompt input; extracting content from the main
content; receiving generated content based on the prompt
input and the extracted content; and causing display of the
generated content in a contextual search area that is within
the browser.

The details of one or more implementations are set forth
in the accompanying drawings and the description below.
Other features will be apparent from the description and
drawings.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B are diagrams that illustrate initiation of
a contextual search tool in a contextual search area for
content displayed within a display area of a browser, accord-
ing to an implementation.

FIG. 1C illustrates example main content corresponding
to FIG. 1A.

FIG. 1D illustrates an example contextual search area
with example contextual search suggestions corresponding
to FIG. 1B, according to an implementation.

FIG. 1E illustrates an example contextual search area
displayed in response to selection of SQ1 of FIG. 1D.

FIG. 1F illustrates an example browser interface dis-
played in response to selection of a region search control in
FIG. 1D.

FIG. 1G illustrates an example browser interface gener-
ated in response to submission of the image search using the
region selected in FIG. 1F.

FIG. 1H illustrates an example browser interface with a
condensed contextual search tool interface, according to an
implementation.

FIG. 11 illustrates an example contextual search area with
example contextual content and contextual search sugges-
tions generated from a prompt provided in FIG. 1H, accord-
ing to an implementation.

FIGS. 2A and 2B are diagrams that illustrate another
variation of initiation of a contextual search tool in a
contextual search area for content displayed within a display
area of a browser, according to an implementation.

FIG. 2C illustrates example main content corresponding
to FIG. 2A.

FIG. 2D illustrates an example contextual search area
with example contextual search suggestions corresponding
to FIG. 2B, according to an implementation.

FIG. 2E is a diagram illustrating a contextual search area
with a result of a contextual search query selected in FIG.
2D.

FIG. 2F is a diagram illustrating an updated display area
and an updated contextual search area generated in response
to selection of a search result in the contextual search area
of FIG. 2E.

FIGS. 3A and 3B are diagrams that illustrate another
variation of initiation of a contextual search tool in a
contextual search area for content displayed within a display
area of a browser, according to an implementation.

FIG. 3C illustrates example main content corresponding
to FIG. 3A.

FIG. 3D illustrates an example contextual search area
with example generated content, local search queries, and
contextual search suggestions corresponding to FIG. 3B,
according to an implementation.

FIG. 3E is a diagram illustrating a contextual search area
130 with a result of a contextual search query selected in
FIG. 3D.

FIGS. 4A and 4B illustrate a contextual search tool in a
contextual search area on a device with a limited display
area.

FIG. 4C illustrates an example contextual search area
corresponding to FIG. 4A, according to an implementation.

FIG. 4D illustrates an example contextual search area
corresponding to FIG. 4B, according to an implementation.

FIG. 5 is a diagram that illustrates a computing system
and search server for implementing the concepts described
herein.
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FIG. 6 is a flowchart illustrating an example process for
providing a contextual search tool, according to an imple-
mentation.

FIG. 7 is a flowchart illustrating an example process for
providing a contextual search tool, according to an imple-
mentation.

DETAILED DESCRIPTION

This disclosure is related to a browser tool that provides
relevant search suggestions, contextually relevant content,
and/or an interface for researching content associated with a
resource (e.g., webpage) displayed in a display area of the
browser. The contextual search tool can be displayed within
a contextual search area of the browser, so that the content
of a webpage is maintained (e.g., persists) in the browser.
The contextual search tool is interactive and can enable a
user to access contextually relevant information about the
webpage. At least one of the search suggestions in the
contextual search area can be selected, and search results for
the selected search suggestion can be displayed in the
contextual search area while the content in the display area
is maintained. Thus, the contextual search tool enables a user
to perform context related search tasks (checking on prices
or reviews of a product, checking restaurants, hotel avail-
ability, or points of interest for a place, viewing a cast list
while reading a movie review, etc.) without leaving (navi-
gating away from) the main content. The browser can be
referred to as a browser window when associated with a
window of an operating system (OS).

At least one technical problem with browsing main con-
tent of a resource is that a user may have questions about the
content but may not want to leave the content, either by
opening a new tab or by navigating away from the resource,
to find answers. At least another technical problem is that
when the user leaves the content (e.g., by opening a new tab
or navigating away from the content), there is no context for
the browser to assist the user in identifying additional
information that answers the question. At least one technical
solution provided by the contextual search tool is that the
tool aids users in finding the right information by making it
easier to dive deeper and find answers via intelligent page
content understanding and intelligent content generation.
Put another way, the tool combines multiple functionalities
in one place and uses intelligent understanding of the text
and/or images in main content to help a user answer ques-
tions, understand content, and discover new information.
The content of a resource is maintained (e.g., persists) in the
browser in a separate display area while the contextual
search tool, including suggested searches, search results, and
contextual information are displayed. At least one technical
effect of the tool is a reduction in the number of interactions
a user has with the browser to navigate to different resources
and submit different queries. At least another technical result
is to present generative content related to the main content
to aid in understanding a resource.

In some implementations, a contextual search area can be
integrated as part of the browser so that the contextual search
area may not be spoofed (e.g., imitated) by a third party or
the owner of the webpage content. This can be implemented
as a security feature so that a user can distinguish legitimate
contextual search content provided by the contextual search
tool from other content, including search results, that can be
inserted by a third party or by the provider of a webpage or
other resource. Accordingly, the technical problem of spoof-
ing content can be obviated by the technical solution of
integrating a contextual search area within the browser. The
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technical effect of integration of a contextual search area
within a browser is that spoofing can be prevented and/or
more easily recognized by the user.

The implementations described herein enable improved
guided human-machine interactions for viewing webpages
and other resources on the one side and displaying contex-
tually relevant information on the other side. In some
implementations, the contextually relevant information
changes as the user scrolls the main content in the display
area. The viewing of a webpage and the contextual infor-
mation that helps a user understand and/or explore the
content of the webpage are done simultaneously by using
one user interface only. This results in fewer interactions of
the user with the user interface as the user may easily
conduct a search, find and view relevant information about
content while simultaneously viewing the content.

Implementations include a core content extractor that
scrapes the main content, e.g., by examining the document
object model (DOM) tree for the main content and/or the
accessibility tree for the main content, to identify core
content. The core content may thus represent at least some
content extracted from the main content, or in other words,
extracted content. The core content includes text. The core
content can include text and/or images represented in the
main content. In some implementations, the core content
extractor can be a machine-learned extraction model. The
core content extractor can be configured to exclude certain
types of information from the core content. For example,
excluded content may include user information, sensitive
information, third-party information (e.g., content supplied
by an entity that is not the content provider, such as ads), etc.
For example, the extraction model can be trained to recog-
nize and exclude user information, sensitive information,
third-party information, etc.

Implementations use the extracted core content to provide
contextual suggestions. The contextual suggestions can
include contextual search suggestions. The contextual
search suggestions can include an image search based on an
image and/or a portion of an image identified in the main
content. The contextual search suggestions can include a
search for a product or category of product identified using
the core content. The contextual search suggestions can
include a search for additional information about an entity
identified in the main content. The contextual search sug-
gestions can include a name of the entity identified in the
core content. The additional information can include user-
generated content (e.g., reviews, ratings). The additional
information can include news about an entity. The contex-
tual search suggestions can include other searches deemed
relevant, such as queries related to the provider of the main
content (e.g., based on a URL or a portion of a URL), queries
related to content included in the displayed resource but not
currently in the viewport, queries for which the main content
is deemed responsive, and/or any other queries generated by
a contextual query generator.

The contextual search suggestions may be actionable. In
other words, a contextual search suggestion may be associ-
ated with a selectable control, such as a link, a button, etc.,
that is configured to, when selected, submit (send) the query
to a search engine. Thus, when a contextual search sugges-
tion is selected, implementations initiate a search with a
search engine and provide the search results in the contex-
tual search area. Thus, the contextual search tool enables a
user to browse informational sources about main content
without navigating away from the main content. In some
implementations, the contextual search tool may be iterative.
For example, selection of a search result presented in the
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contextual search area may change the main content, e.g.,
causing the browser to navigate to the resource identified in
the search result and displaying the content of the new
resource in the content display area. Having done so, this
content becomes the main content, which may be provided
to the content extractor, which identifies core content and
displays contextual search suggestions in the search area of
the browser.

Implementations may use the extracted core content to
provide generated content relevant to the main content as a
contextual suggestion. For example, the extracted core con-
tent may be provided to a generative (large) language model.
The generative language model may provide one or more
summaries about one or more entities identified in the main
content. The generative language model may provide a
summary of a large section of text in the main content. The
generative language model may provide creative content
related to the main content (e.g., generated math problems
for a webpage discussing math problems, a generated poem
for a discussion of writings in iambic pentameter, a sug-
gested dinner menu for an invitation website, etc.) and the
like. The generated content can be any content generated by
a generative language model based on the core content. The
generated content can be any content generated by a gen-
erative language model based on the core content and a
prompt. The generated content can include some level of
creativity, or in other words include content that is not
factual content. In some implementations, the contextual
search tool may include a dialog input area. The dialog input
area may enable a user to pose questions to a generative
(large) language model about the main content, or about any
topic, in the form of a prompt input. The generative language
model may use the core content, i.e., the content extracted
from the main content, as part of the dialog context. This
may enable the generative model to increase the relevancy
of the generated responses. In some implementations, pref-
erence information may also be provided as part of the
dialog context. In such implementations, the generative
language model may use the preference information, the
core content and/or a prompt input to provide the generated
content.

Implementations may use the extracted core content to
identify entities to provide additional contextual information
on as part of a contextual suggestion. For example, imple-
mentations may use a model to predict an entity identified in
the core content and to provide, e.g., information about the
entity from an entity repository, etc. Implementations may
use the core content to provide information on entities
related to the core content. For example, for main content
about a tourist attraction (such as the Eiffel tower) imple-
mentations may provide generated content listing nearby
hotels and/or restaurants, etc. As another example, for main
content about a product, implementations may provide gen-
erated content describing related products or suggesting
locations to purchase the product. Some implementations
may provide a category of related entities as a suggested
search. For example, a suggested search of “nearby restau-
rants” may be provided for main content relating to the Eiffel
tower or a suggested search of “related products” may be
suggested for main content related to a product.

In some implementations, the contextual search tool
brings together multiple search tools. For example, the
contextual search tool may bring together a multimodal
search box and an image region search in a single user
interface. Some implementations may also include one or
more of the contextual suggestions in the single user inter-
face. Contextual suggestions can include contextual search
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6

suggestions (queries) that are queries related to the core
content. Some contextual suggestions can include generative
content related to the core content. Contextual suggestions
may include page summaries. The page summaries can be
generated by a language model based on the core content.
Some implementations may also include a dialog input area
in the single user interface.

The contextual search tool includes a novel user interface
and new browser functionalities. The novel user interface
helps users organize, understand, and take action on Inter-
net-based documents. In particular, the contextual search
tool includes intelligence (i.e., one or more machine-learned
models) that extracts core content from a resource (e.g., a
website) and uses that core content in combination with a
search service to get answers in context without navigating
away from the original resource. The tool enables a user to
find information with fewer resources (fewer provided
inputs and less navigation). The contextual search tool can
be surfaced in multiple ways and can be presented with
varying levels of detail.

The browsers described herein can be executed within a
computing device. For example, the browsers can be
executed within a laptop device. In some implementations,
the browsers can be executed within a mobile device. or on
any other device with limited available screen space.
Although many of the implementations shown and described
herein are shown in landscape mode, any of the implemen-
tations described herein can be rendered in portrait mode.
Likewise, implementations described herein in portrait
mode can be rendered in landscape mode.

FIGS. 1A and 1B are diagrams that illustrate initiation of
a contextual search tool in a contextual search area for
content displayed within a display area of a browser, accord-
ing to an implementation. FIG. 1A is a diagram that illus-
trates a browser 110 displaying a resource W1 within a
display area 120 of the browser 110. In some implementa-
tions, the display area 120 can be within a tab 112 of the
browser 110. The browser 110 includes an address bar area
114. An address of the webpage W1 can be displayed in the
address bar area 114 (e.g., input address area 113). The
address bar area may include a user icon 111 representing a
profile of a user associated with the browser window. In
some implementations, the browser 110 may include tool
icon 125. The tool icon 125 may be a selectable control
configured to open and display the contextual search tool. A
request to open and display the contextual search tool may
be considered a contextual search request. Although illus-
trated in the address bar area 114, the tool icon 125 may be
located anywhere in the address bar area 114, including in
the input address area 113. Other controls, icons, and/or so
forth can be included in the address bar area 114. The
address bar area 114 can be controlled by and/or associated
with the browser 110 (e.g., the browser application).
Because the address bar area 114 is controlled by the
browser 110, the webpage W1 and/or a provider of the
webpage W1 does not have access to content displayed in
the address bar area 114 or triggering actions provided by
actionable elements of the address bar area 114.

In response to selection of the tool icon 125, the browser
110 may be configured to display a contextual search area
130 within the browser 110, as illustrated in FIG. 1B. In the
example of FIG. 1B, the address bar area 114 of the browser
110 and the contextual search area 130 may be part of a
contiguous area. Put another way, the browser can render the
contextual search area 130 as part of the browser-controlled
address bar area 114. This contiguous area (e.g., combined
address bar area 114 and contextual search area 130) can be
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referred to as a browser search area. The browser search area
is illustrated in FIG. 1B by the gray color that is contiguous
between the address bar area 114 and the contextual search
area 130.

The contextual search area 130 can be integrated as part
of'the browser 110 (e.g., address bar area 114) in the browser
search area so that the contextual search area 130 may not
be spoofed (e.g., imitated) by, for example, a third party or
the owner of the content of the webpage W1 content.
Because the contextual search area is under control of the
browser, the contextual search area is distinct from the
display area. Because the contextual search area 130 is part
of the application of the browser 110, the integration of the
contextual search area 130 would be difficult to imitate by a
provider of the content shown in the display area or another
party not affiliated with the browser 110 (a third party). In
some implementations, no clear separation (e.g., no separate
line exists between the contextual search area 130 and the
address bar area 114. Because the contextual search area 130
and the address bar area 114 are contiguous, any background
or theme applied to the address bar area 114 would flow into
(and would be contiguous with) the contextual search area
130 (as illustrated by the gray area). The contiguous back-
ground would be difficult for a third party (e.g., provider of
the webpage W1) to imitate within an application of the
browser 110. Moreover, the browser search area can be
implemented as a security feature so that a user can distin-
guish legitimate search results provided by a search engine
in response to a query from search results that can be
inserted or manipulated by a third party or by the provider
of the webpage.

Although not shown in FIG. 1B, in some implementa-
tions, the contextual search area 130 is separated from the
address bar area 114 by a visible separation line between the
address bar area and the contextual search area 130. The line
can be eliminated (e.g., omitted), for security purposes.
When provided, this is a line that a third party (e.g., provider
of the webpage W1) may not remove (e.g., paint over, scrub
out) the line. In other words, when provided, this is a line
that is controlled (e.g., provided by, eliminated by) the
browser 110 (e.g., browser application), similar to the
address bar area 114.

The combining of the contextual search area 130 and the
address bar area 114 can be an indicator of the authenticity
of the content in the contextual search area 130. When the
contextual search area 130 and the address bar arca 114 are
combined, it signifies that the browser 110 (or provider of
the browser 110) is providing the contextual search sugges-
tions 138 in the contextual search area 130. In some imple-
mentations, when a separating line is present between the
contextual search area 130 and the address bar area 114,
results in the contextual search area 130 may be provided by
an untrusted provider (e.g., a third party).

In some implementations, the contextual search area 130
can be triggered in response to selection of a menu option,
e.g., from a menu displayed in response to selection of more
options icon 108. The triggering of the contextual search
area 130 is a contextual search request. In some implemen-
tations, the contextual search area 130 can be triggered in
response to selection of a menu option for a content item,
such as a menu option displayed in response to right-
clicking or long-pressing a word in text T1 or an image I1.
In one example, the user may have selected the tool icon 125
of FIG. 1A. Thus, in response to interaction with the tool
icon 125 in FIG. 1A (i.e., in response to a contextual search
request), the webpage W1 is displayed within the display
area 120" in FIG. 1B. Also in response to the selection of the
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tool icon 125 in FIG. 1A (i.e., in response to a contextual
search request), the contextual search area 130 is also
rendered within the browser 110 in FIG. 1B. Accordingly, in
response to the selection of the tool icon 125 in FIG. 1A, as
illustrated in FIG. 1B, both the webpage W1 is displayed
within the display area 120" and the contextual search tool
interface is rendered in the contextual search area 130 within
the browser 110. Display area 120" differs from display area
120 of FIG. 1A in size. In other words, display area 120'
occupies less area on the display than display area 120 to
make room for contextual search area 130 but is otherwise
the same as display area 120. Consistent with the description
above, rendering of the contextual search area 130 in FIG.
1B can also be triggered in other ways, for example via a
menu option.

As shown in FIG. 1B, in some implementations, the
contextual search tool interface can include a pop out control
136. The pop out control 136 may be a selectable control
configured to, in response to being selected, cause the
content currently displayed in the contextual search area 130
to replace the main content of W1 in the display area 120 and
close the contextual search area 130. In some implementa-
tions, the contextual search tool interface may include a
close control 135. The close control 135 may be a selectable
control configured to, in response to being selected, cause
the browser 110 to remove (e.g., clear) the contextual search
area 130. In some implementations, removal of (e.g., clear-
ing) the contextual search area 130 automatically returns the
display area 120' to display area 120. The UI design includes
visual means to clearly separate the contextual search area
130 from the display area 120, such that the contextual
search area 130 can be recognized as part of the intrinsic
functionality and user interface of the browser, i.e. provided
by the browser implementation, whereas content and a user
interface shown in the content area 120 are obtained and
rendered from external content which is, e.g. loaded in the
form of a webpage from an external web server.

The contextual search tool interface may also include a
search box 132. A user may initiate a query by typing the
query into the search box 132. In some implementations, the
search box 132 may act as a conversation input box. For
example, some implementations may provide the input from
the search box 132 to a generative language model, which
provides a generated response to the input. In some imple-
mentations, the contextual search tool interface may include
a voice input control 133. The voice input control 133 may
be configured to, in response to being selected, cause the
browser to receive a voice recording, convert the voice
recording to text, and initiate a search using the text as the
search query.

In some implementations, the contextual search tool may
include a region search control 134. The region search
control 134 may be configured to, in response to being
selected, enable the user to select a portion of the content in
the display area 120' and use the selected portion to initiate
a query. Put another way, the region search control 134 may
enable a user to select an image, a portion of the image, or
a frame of a video from the webpage W1 and to initiate a
search using the image. In some implementations, the region
search control 134 may enable the user to define an initial
image search and the search box 132 may be configured to
enable the user to further define the image search. For
example, if a region of the content of W1 is selected, the
search box 132 may show an image of the selected content.
In this example, the search box 132 may include a refine-
ment control that enables the user to crop the initial image
(e.g., the region originally selected) and submit a follow-on
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query. Search results from a query submitted (sent to a
search engine) in the search box 132 are displayed in the
contextual search area 130 and do not replace the main
content (the content of W1) in the display area 120"

As is known, a search result page is generated by a search
engine in response to a query. The search result page
includes search results and can include other content, such
as ads, knowledge panels, short answers, other types of rich
results including generated content, links to limit the search
to a particular resource type (e.g., images, travel, shopping,
news, videos, etc.). Each search result corresponds to a
resource available via a network, e.g., via a URL/URI/etc.
The resources were determined to be responsive to the query
by the search engine. The search result includes a link to its
corresponding resource. The search result can include addi-
tional information, such as a title, a snippet (text obtained
from the content of the resource), an image associated with
the resource, etc., or other information relevant to the
resource and/or the query, as determined by the search
engine. Conventionally, a browser displays the search result
page in the display arca. When a query is issued from the
contextual search area 130, implementations may display
the search results in the contextual search area 130 instead
of the display area 120'. In some implementations, the
content of a search result (the kind, length, etc.) may be
different based on a query submitted via the contextual
search area 130 than from a search engine home page or the
input address area 113. In some implementations, a ranking
of the search results in a search result page may differ based
on the query being issued from the contextual search area
130 and/or with the core content. Put another way, in some
implementations, the search engine may use the core content
in ranking results.

In the example of FIG. 1B, the contextual search area 130
includes contextual search suggestions 138. The contextual
search suggestions 138 represent queries relevant to the
content of webpage W1. Put another way, the contextual
search suggestions 138 represent queries selected by the
contextual search tool as relevant and/or helpful for under-
standing or discovering additional information about the
main content displayed in display area 120'. The contextual
search suggestions 138 are determined using core content
extracted from the main content, i.e., the content of webpage
W1 of FIG. 1A. In some implementations, the contextual
search suggestions 138 are determined prior to receiving a
user-provided query. Put another way, in some implemen-
tations, an initial contextual search area 130 may include
suggestions for a user’s search determined based on the core
content without user-provided input. In some implementa-
tions, although not shown in FIG. 1B, additional contextual
search suggestions 138 may be viewed via scrolling the
contextual search area 130.

In some implementations, the core content is identified by
analyzing the document object model (DOM) for the main
content. In some implementations, the core content is iden-
tified by analyzing an accessibility tree for the main content.
In some implementations, the core content is identified by
analyzing the DOM and the accessibility tree for the main
content. In some implementations, the core content is non-
third-party content. For example, advertisement content may
be excluded from the core content. In some implementa-
tions, user input is excluded from the core content. For
example, if the main content includes any input controls
(e.g., text boxes, drop-down boxes, etc.) the content asso-
ciated with the input controls may be excluded from main
content. In some implementations, sensitive content may be
excluded from core content. For example, content that is
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adult content or content related to financial information
(e.g., a website listing bank account information) may be
excluded from core content. In some implementations, user
content may be excluded from core content. For example,
user birthdates, names, identifiers, etc. may be excluded
from core content. In some implementations, a machine-
learned model may be used to identify the core content. For
example, a DOM and/or an accessibility tree may be pro-
vided to the model and the model may determine the core
content. The model is a model that runs on the client device.
Thus, core content is determined on the client device.

FIG. 1C illustrates example main content corresponding
to FIG. 1A. FIG. 1D illustrates an example contextual search
area 130 with example contextual search suggestions 138 for
the example main content of FIG. 1C. FIG. 1D may thus
correspond to FIG. 1B. In some implementations, the con-
textual search area 130 of FIG. 1D may be generated by the
browser 110 in response to selection of the tool icon 125 of
FIG. 1C. In the example of FIG. 1D, various entities have
been identified (in text and images of webpage W1) and the
contextual search suggestions 138 are related to the entities.
In addition, some searches are suggested based on images
identified in the content of W1. Because the contextual
search suggestions 138 and entities are determined without
user input, one or more models may be used to determine
which images and/or which portions of an image a user is
most likely to use in a search given the page context (e.g.,
the core content). One or more models may be used to
determine which entities a user is most likely to search on
given the page context (e.g., the core content). In some
implementations, the model(s) may consider one or more of
the following factors: the size of an image, the content of an
image, the category of the core content (e.g., product, hotel,
restaurant, business homepage, blog, etc.), the URL of the
resource, the file type, Exchangeable Image File Format of
the image, text associated with the image (e.g., a caption
and/or accessibility text added by the accessibility tree, a file
path of the image, a relative location of the image in the
viewport, a relative location of the image in the resource, a
relative size of the image compared to other images in the
page, a relative size of the image compared to other images
in the page, whether the image is a hot-linked image (hosted
at a site that is not the site of the main content), etc.

In the example of FIG. 1B, a suggested search SQ1 is a
suggestion to find similar sofas. The sofa is identified in the
image 11 of the webpage W1. Other suggested searches
include a search of user-generated content (e.g., reviews) for
aparticular product mentioned in the content of the webpage
W1. As another example, a suggested search includes a
search for a category of sofa identified in the content of
webpage W1. As another example, a suggested search
includes a search of images with looks similar to I1. As
another example, a lamp has been identified in image 11 and
a suggested search includes a search for lamps similar to the
identified lamp. Other example suggested searches are illus-
trated in FIG. 1D, all related to the main content in the
display area 120'. The queries can be suggested by a query
suggestion service in response to receiving the core content,
as described in more detail with regard to FIG. 5. In some
implementations, the suggested searches may be ranked
(ordered) based on features of the core content. For example,
the suggested searches may be ranked based on a category
determined for the core content. As another example, the
suggested searches may be ranked based on an anticipated
user action or actions for the core content. As another
example, the suggested searches may be ranked based on a
category of an entity identified in the core content. As
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another example, the suggested searches may be ranked
based on placement or prominence of an entity in the core
content.

FIG. 1E illustrates an example contextual search area
displayed in response to selection of SQ1 of FIG. 1D. Thus,
FIG. 1E illustrates that a search initiated within the contex-
tual search area 130 does not replace the content of the
display area 120'". Instead, the contextual search suggestions
138 are replaced by search results 158. A back control 156
may cause the contextual search suggestions 138 to be
rendered. Selection of one of the search results 158 may
replace the webpage W1 with content represented by the
resource associated with the selected search result. The
content of a search result of the search results 158 may be
based on a category of the resource.

FIG. 1F illustrates an example browser interface dis-
played in response to selection of the region search control
134 in FIG. 1D. In response to selection of the region search
control 134, the browser may enable the user to select a
region of the main content (of webpage W1) via region
selector 160. The region selector 160 may be any method of
identifying a region of the main content. Although illustrated
as a rectangular shape, the region selector 160 may be any
shape, e.g., a circular shape, an oval shape, a triangular
shape, or a free-form shape. In some implementations, a user
may use a predetermined gesture to indicate what portion of
the image to search. In one example, a user may place an
input device (e.g., cursor, finger, stylus, etc.) in the main
content and drag diagonally or draw a circle, oval, etc. to
identify the region to be selected. In one example, the
browser may put a default region selector 160 on a portion
of the main content and the region selector 160 may have a
size control 162 that changes a size of the region selector
160. The region selector 160 may be moved from one
location to another. Any portion of the main content within
the boundaries of the region selector 160 may be used as an
image search.

In some implementations, the browser 110 may perform
object segmentation on an image in the main content. In
some implementations, the object segmentation may be
performed in response to selection of the region search
control 134. In some implementations, the object segmen-
tation may be performed in response to presentation of the
contextual search area 130, e.g., in response to selection of
the tool icon 125. In object segmentation, the pixels in the
image are assigned to a class. Each image may have multiple
classes. Classes can correspond to a particular entity. Classes
may not correspond to a particular entity, but the pixels may
be understood to belong to the same type of thing (class). In
such implementations, the browser may make the segments
(the different classes) selectable, e.g., the segments may act
as the region selector 160. For example, an object segmen-
tation model may be used to analyze the image I1 of FIG. 1F.
As a result, several object segments may be recognized, such
as the lamp, the sofa, the floor, the curtains, and the table.
Rather than having to click and drag the region selector 160
to select the table illustrated in FIG. 1F, a user may hover
over the table and the browser 110, in response to detecting
the hover input, may change an appearance of the region of
the image I1 corresponding to the table. For example the
browser 110 may change the appearance of the region so that
a dashed line outlines the table. This outline may indicate
that the portion of the image 11 represented by the table is
selectable, e.g., as the region selector 160. In such an
implementation, if the user selects (e.g., clicks/taps on) the
portion of the image outlined in dashed lines, that portion of
the image may be submitted as a query. FIG. 1G illustrates
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an example browser interface generated in response to
submission of the image search using the region selected in
FIG. 1F. In some implementations (not shown), query sug-
gestions related to the region selector 160 may be provided
in contextual search suggestions 138.

FIG. 1H illustrates an example browser interface with a
condensed contextual search tool interface (i.e., a condensed
contextual search area) generated in response to initiation of
the contextual search tool, as disclosed herein. For example,
the condensed contextual search tool interface may be
generated in response to selection of tool icon 125 of FIG.
1C, in response to a menu option, e.g., from selection of a
menu generated in response to selection of more options
icon 108, etc. Thus, the dialog input area 170 can be
generated under any conditions where the contextual search
tool is initiated. The condensed contextual search area may
include a dialog input area 170. The dialog input area 170
provides the user an opportunity to provide a question about
the main content of the webpage W1 prior to display of the
contextual search area 130. Thus, dialog input area 170 is
similar to the search box 132 described above, in that a user
can type a query into the dialog input area 170. In some
implementations, the query may provide a prompt into the
dialog input area 170. In some implementations, the input
into the dialog input area 170 may be considered a query and
a prompt. In such implementations, search results may be
determined for the input as a query and generated content
may be returned for the input as a prompt. Dialog input area
170" illustrates an example of a prompt provided by the user
as input. In some implementations, the dialog input area 170
may include a voice input control 133, as described above,
for providing the prompt. In some implementations (not
shown), the dialog input area 170 may include a region
search control 134, as described above. In some implemen-
tations, the condensed contextual search area may include a
region search instruction 172. The region search instruction
172 may provide the user with an indication that the user can
select a region of the displayed main content of the webpage
W1 for searching. The selection of the region can be done in
any manner described with respect to FIG. 1F. This selected
content may be provided to the contextual content engine. In
some implementations, the selected content may be pro-
vided as a prompt input. In some implementations, this
selected content may be provided in addition to a prompt
input provided in the dialog input area 170. In some imple-
mentations, there is no region search instruction 172 and it
is implied that a user can select a region of the displayed
main content of the webpage W1. In some implementations,
the contextual search tool may cause the browser to display
a transparent overlay over the main content of the webpage
W1 as part of the condensed contextual search area. The
transparent overlay may be removed when a region is
selected to indicate which portion of the main content has
been selected for searching.

FIG. 11 illustrates an example contextual search area with
example contextual content and contextual suggestions gen-
erated from a prompt provided in FIG. 1H, e.g., as illustrated
in dialog input area 170", according to an implementation. In
the example of FIG. 11, the contextual search area 130 may
be an overlay interface. In an overlay interface the contex-
tual search area 130 is still integrated as part of the browser
110 so that the contextual search area 130 may not be
spoofed (e.g., imitated) by, for example, a third party or the
owner of the content of the webpage W1 content. However,
with an overlay interface some of the content of the webpage
W1 is obscured by the contextual search area 130. Although
the contextual search area 130 of FIG. 11 and the address bar
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area 114 are not contiguous, any background or theme
applied to the address bar areca 114 also flows into the
contextual search area 130, so that it is clear the contextual
search area 130 is associated with the contextual search tool
provided by the browser and not with a content provider.

In the example of FIG. 11, the contextual search tool has
provided two contextual search suggestions 138. Additional
contextual search suggestions 138 may be viewed, e.g., by
scrolling the content in the contextual search area 130. In the
example of FIG. 11, the contextual search tool has provided
search results 175. The search results 175 may include
generated content. The generated content may be considered
a contextual suggestion. For example, the prompt of dialog
input area 170' may be provided to a generative language
model with the core content extracted from the webpage
W1. The prompt of the dialog input area 170" be denormal-
ized before being processed by the generative language
model or as part of being processed by the generative
language model. Thus, for example, “this chaise” in the
prompt (or query) may be denormalized to refer to the
Relaxer 2-piece chaise offered for sale by the content
provider of the webpage W1. In some implementations, the
generative language model may return generated content as
a contextual suggestion that reflects (summarizes) reviews
for the Relaxer 2-piece chaise offered by the content pro-
vider of webpage W1. In some implementations, the content
of actual reviews (e.g., top-rated, most helpful, most recent)
reviews may be provided as the search results 175.

Although discussed in the context of a webpage W1, in
some implementations, the content rendered in the display
area 120' may not be a webpage. As discussed herein, the
content may be associated with any resource accessible via
a network or a resource saved on the user’s device. Thus, in
some implementations, the content displayed in the display
area 120' can be in an image, a link, a video, text, a PDF file
and/or so forth.

FIGS. 2A and 2B are diagrams that illustrate another
variation of initiation of a contextual search tool in a
contextual search area 130 for content displayed within a
display area 120 of a browser 110, according to an imple-
mentation. In the example of FIG. 2A, website W2 is the
source of the main content displayed in the display area 120
of the browser 110. The website W2 is a news source, e.g.,
a social media site, a news aggregation site, etc. The website
W2 includes a post P1 and a post P2 in the viewable area
(e.g., the display area 120), but only a portion of the post P2
is visible. The website W2 may have many additional posts
not included in the display area 120. In some instances, the
website W2 may be an infinite scrolling site. In other words,
as a user scrolls down the website W2 may fetch additional
posts, so that the user never hits an end of page. The website
W2 may also have non-core content C1 and non-core
content C2. The non-core content C1 and C2 may represent
advertisements, suggestions, or other content that may or
may not be related to the post P1 or the post P2. Non-core
content C1 and C2 can be examples of content excluded
from the core content extracted for website W2.

In response to a user selecting the tool icon 125, the
browser may render the main content in display area 120'
and render the contextual search tool in contextual search
area 130, as described above. The controls of the contextual
search tool are similar to those described with regard to FIG.
1B. The contextual search suggestions 238 may be similar to
the contextual search suggestions 138. However, because
the context of the content has changed, the contextual search
suggestions 238 may differ in nature from the contextual
search suggestions 138.
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In some implementations, although not shown in FIG. 2B,
additional contextual search suggestions 238 may be trig-
gered via a scrolling input, e.g., scrolling or otherwise
navigating through the main content in display area 120" in
FIG. 2B. Put another way, the browser 110 may be config-
ured to determine when the main content rendered in the
display area 120' (the viewport) has changed (e.g., is 60%
new, is 75% new, when a new post is fully rendered in the
display, etc.) in response to a user action (a scrolling input)
and trigger the contextual search tool, which may re-extract
the core content and generate a new set of contextual search
suggestions 238. In other words, as a user scrolls the posts
of'the webpage W2, the browser 110 may detect the scrolling
input and may change the contextual search suggestions 238
in the contextual search area 130 to match the content
currently displayed. In some implementations, this may
include re-ranking and/or re-ordering the contextual search
suggestions so that a contextual search suggestion not pre-
viously provided (or not previously in the viewport of the
contextual search area 130) is visible. In some implemen-
tations, this may include re-determining (re-extracting) the
core content and submitting a new request to the contextual
content engine to receive new contextual search suggestions
238. In some implementations, this may include re-submit-
ting the request to the contextual content engine with an
indication of the core content that corresponds to the main
content now in the viewport to receive new contextual
search suggestions 238.

FIG. 2C illustrates example main content for a webpage
W2 corresponding to FIG. 2A. In the example of FIG. 2C,
the content C1 is recommendation content generated by the
provider of the website W2 and the content C2 may be an
advertisement not generated by the provider of the website
W2. Both C1 and C2 may be excluded from core content
used to generate contextual search suggestions 238. FIG. 2D
illustrates an example contextual search area 130 with
example contextual search suggestions 238 corresponding to
FIG. 2B, according to an implementation. The contextual
search suggestions 238 differ in type from the contextual
search suggestions 138 because the underlying core content
differs.

FIG. 2E is a diagram illustrating a contextual search area
with a result of a contextual search query selected in FIG.
2D. For example, a user may select the suggested search
SQ2 of FIG. 2D and the browser may submit a query if
“news on protecting the Great Barrier Reef” to a search
engine. In response to receiving a search result for the query,
the browser may display the search result page 236 in the
contextual search area 130, as illustrated in FIG. 2E. Thus,
the search result page 236 replaces the contextual search
suggestions 238 with a search result page 236. In some
implementations, the items in the search result page 236 may
be different than those returned for the same query when the
results are rendered in the display area 120 instead of the
contextual search area 130 because the contextual search
area 130 has less room for display than display area 120.

FIG. 2F is a diagram illustrating an updated display area
and an updated contextual search area generated in response
to selection of a search result in the contextual search area
of FIG. 2E. In the example of FIG. 2E, webpage W3 replaces
webpage W2 in the display area 120 because webpage W3
is the resource associated with the selected search result. In
the example of FIG. 2F the contextual search area 130 is not
closed, but is updated using the content of the webpage W3.
In other words, in some implementations, the browser 110
may keep the contextual search area 130, extracting the core
content of webpage W3, providing that core content to a
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search service to obtain additional contextual suggestions
relevant to the core content of webpage W3. In some
implementations, however, the browser may close contex-
tual search area 130 and restore display area 120' to display
area 120 in response to selection of a search result. In some
implementations, the browser 110 may maintain the search
result page 236 in the contextual search area 130.

In the example of FIG. 2F, the contextual search area 130
includes a page description 242. The page description 242
may follow any contextual search suggestions 238 for the
webpage W3. The page description 242 may be triggered by
a control (not shown). In some implementations, the page
description may be some or all information about the
webpage provider taken from an authoritative source, e.g., a
WIKIPEDIA page, an “about” section from a directory, etc.
In some implementations, content may be selected using a
model. In some implementations, a generative model may be
used to generate the page description 242. The page descrip-
tion 242 represents details about the source of the webpage
W2,

FIGS. 3A and 3B are diagrams that illustrate another
variation of a contextual search tool in a contextual search
area for content displayed within a display area of a browser,
according to an implementation. In the example of FIGS. 3A
and 3B, the contextual search tool includes generative
content that is generated using the context of the main
content (e.g., the core content). In FIG. 3A, website W4 is
the source of the main content displayed in the display area
120 of the browser 110. The website W4 may include
content not currently displayed in the display area 120. In
some instances, the website W4 may be an infinite scrolling
site, which always has additional content not currently
displayed in the display area 120.

In response to a user selecting the tool icon 125, the
browser may render the main content in display area 120'
and render the contextual search tool in contextual search
area 130, as described above. The controls of the contextual
search tool are similar to those described with regard to
FIGS. 1B and 3B. In the implementation of FIG. 3B, the
contextual search tool includes several examples of contex-
tual suggestions, such as generated content 360, local sug-
gestions 348 (LQ1 and L.Q1) and contextual search sugges-
tions 338 (SQ1 and SQ2). The generated content 360 may be
a summary of the main content generated by a generative
language model. For example, the core content may be
provided as input to a generative language model, which
generates the summary and provides it as generated content
360. In some implementations, suggested searches may be
generated based on other content in the webpage W4 or
based on sources the generative language model used to
generate the response. These are illustrated as LQ1 and L.Q2
in FIG. 3B. Other contextual search suggestions SQ1 and
SQ2, as described herein, may also be provided in the
contextual search area 130. In some implementations, one or
more of the contextual search suggestions SQ1 or SQ1
and/or LQ1 or LQ2 may be queries related to facts presented
in the generated content 360.

FIG. 3C illustrates example main content corresponding
to FIG. 3A. FIG. 3D illustrates an example contextual search
area with example generated content 360, local search
queries LQ1 and LQ2, and contextual search suggestions
SQ1 and SQ2 corresponding to FIG. 3B, according to an
implementation.

FIG. 3E is a diagram illustrating a contextual search area
130 with a result of a contextual search query LQ1 selected
in FIG. 3D. LQ1 is a query relating to how the movie
discussed in the main content of the display area 120 was
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received. Like FIG. 3D, the contextual search area 130 of
FIG. 3E includes generated content GC2 and GC3. In
addition, the browser 110 changes the appearance of (e.g.,
highlights, underlines, etc.) content from the website W4
(e.g., underlined section 340a, underlined section 3405)
relevant to the query (LQ1) and generates a summary of the
reactions from sources available via the Internet.

In some implementations (not shown), the contextual
search area 130 may include a dialog input area, similar to
dialog input area 170 of FIG. 1H. In some implementations,
the search box 132 may be the dialog input area. In some
implementations, the contextual search area 130 may
include a separate dialog input area. Using the dialog input
area the user may initiate a dialog with a generative language
model, e.g., by entering a prompt input. A benefit of dis-
closed implementations is that the browser 110 may be
configured to provide the core content of the display area
120" in addition to the text (prompt) provided by the user via
the dialog input area to the language model. Thus, the core
content becomes part of the dialog context. This enables a
user to ask questions about the core content and can also
help the language model provide a more relevant generated
response. As with other disclosed implementations, the core
content may be determined at the client device, so that
certain information displayed in the display area 120' is
excluded from the core content, as discussed herein. The
dialog context may include the prompt, the core content, and
any prior prompts and generated content that precede the
current prompt. This dialog context may be denormalized
before being processed by the generative language model or
as part of being processed by the generative language model.
Thus, for example, a current prompt of ‘what style is the
picture on the left” may be denormalized to identify an image
in the display area to the left of another image, and formulate
a prompt that analyzes the style of that image. Likewise, a
prompt of “where can I buy this” can be denormalized to
identify a main entity referred to in the core content and/or
in a selected region. In some implementations, with user
permission, attributes about the user may be included in the
context. For example, a user’s location may be used to return
retail stores within a specified radius of the user’s general
location when generating a response for the “where can I
buy this” prompt. A response generated by the generative
language model is provided as a response to the current
prompt and becomes part of the dialog context. In some
implementations, the dialog context is limited to a prede-
termined number of prior prompts and responses.

FIG. 4A illustrates a contextual search tool in a contextual
search area 130 on a device with a limited display area. The
contextual search tool can be any of the implementations
described above with respect to FIGS. 1A through 11, 2A
through 2F, and/or 3A through 3E but because the screen is
smaller than the screen illustrated in these prior figures, the
contextual suggestions may include fewer suggestions, may
be represented differently, and/or include fewer different
kinds of elements. The contextual search area 130 of FIG.
4A may be partially hidden initially. In other words, the
contextual search area 130 of FIG. 4A may be an overlay
window (e.g., similar to contextual search area 130 of FIG.
11) that is initially only partially visible. FIG. 4B illustrates
a contextual search area 130 with an overlay window
expanded. The contextual search area 130 of FIG. 4B is still
an area separate from the display area 120' but within the
browser 110. FIG. 4C illustrates an example contextual
search area corresponding to FIG. 4A, and FIG. 4D illus-
trates an example contextual search area corresponding to
FIG. 4B, according to an implementation. Although the
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contextual search area 130 illustrated in FIGS. 4A through
4D as an overlay window at the bottom of the display area
120, implementations include an overlay window at either
side or at the top of the display area 120'. In some imple-
mentations, the location of the overlay window may be
dependent on a device type and/or an orientation of the
device. The contextual search area 130 can also be an
overlay window on a device without limited display area.

In some implementations the contextual search area 130
of any of the figures described above can include one or
more feedback controls. Feedback controls may be used to
collect, with user permission, preference information. Pref-
erence information can include information about user inter-
actions with suggestions. A feedback control is an interac-
tive user interface element used to collect direct feedback,
which can be recorded as preference information. A feed-
back control may enable a user to dismiss a suggestion.
Dismissing a suggestion may be interpreted as negative
feedback for (negative user interaction with) the suggestion.
A feedback control may be an interactive user interface
element that enables a user to indicate support for a sug-
gestion. The interaction can be with any kind of suggestion,
including additional queries, generated content, search
results, or any other content presented in the contextual
search area 130. In some implementations, the user interac-
tion information may include user selection of a suggestion.
This can be interpreted as positive feedback for (a positive
user interaction with) the suggestion. In some implementa-
tions the browser may provide a user interface for a user to
provide preference information. Such preference informa-
tion may include favored resource providers (e.g., favored
merchants, favored news sites, favored social media sites
and/or favored influencers on a social media site, etc.). Such
preference information may include favored attributes for
particular entity categories and/or particular categories of
resources. For example, a user may provide favored attri-
butes for shoppable resources, such as price, review ratings,
and/or dimensions, etc.; a user may provide favored attri-
butes for celebrities; etc. In some implementations, the user
interface for providing preference information may include
controls for indicating preference for certain types of sug-
gestions and/or for dismissing entirely certain types of
suggestions.

In some implementations, with user permission, the pref-
erence information may be recorded, e.g., in a user prefer-
ence file. In some implementations, the preference informa-
tion may be provided with the core content and used to
determine the context suggestions. In some implementa-
tions, the preference information may be used to further train
a model, such as the context suggestions may be based, at
least in part, on the user preference file. In some implemen-
tations, with user permission, one or more models may be
further trained (fine-tuned) using the preference information.
In some implementations, preference information may lack
any information identifying a particular user. For example
the preference information may pair a resource with selected
suggestions and/or dismissed suggestions. The system may
use this user-agnostic preference information to fine-tune a
model, such as a contextual context engine, to favor (keep,
up-rank) selected context suggestions and disfavor (filter
out, down-rank) dismissed suggestions.

FIG. 5 illustrates a system 500 including a computing
system 502 and a search server 540 configured for imple-
menting the concepts and various implementations shown
and described herein. The computing system 502 can be a
computing device with a limited screen size, such as a
smartphone, a smart watch, smart (e.g., A/R or V/R glasses),
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a tablet, etc. The computing system 502 can be a computing
device with a larger screen size, such as a desktop computer,
a laptop, a netbook, a notebook, a tablet, a smart TV, a game
console, etc., that runs a browser. In general, the computing
system 502 can represent any computing device that
executes a browser. As shown in FIG. 5, the computing
system 502 is configured to communicate with the search
server 540 and/or a resource provider 510 (e.g., a web
server) via a network 550. The computing system 502
includes at least a browser 520 and a search companion
manager 523. In some implementations, the browser 520 is
configured to manage resource content, such as webpage
content, provided by the resource provider 510 (e.g., a web
server). In some implementations, the browser 520 is con-
figured to operate as one of several applications 528
executed via an operating system (O/S) 529. The browser
520 can be configured to implement portions of the user
interface, contextual suggestions, search results, windows,
browser areas, and/or so forth, as described in connection
with the implementations described herein.

As shown in FIG. 5, the computing system 502 includes
several hardware components including a communication
module 561, one or more cameras 562, a memory 563, a
central processing unit (CPU) and a graphics processing unit
(GPU) 564, one or more input devices 567 (e.g., touch
screen, mouse, stylus, microphone, keyboard, etc.), and one
or more output devices 568 (screen, speaker, vibrator, light
emitter, etc.). The hardware components can be used to
facilitate operation of the browser 520, the search compan-
ion manager 523, and/or so forth of the computing system
502.

The browser 520 includes a user interface (UI) generator
521 configured to generate and/or manage the various user
interface elements of a browser such as browser 110 as
shown and described herein. For example, the Ul generator
521 can generate Ul elements including the various win-
dows in the browser 110 such as the display area 120, the
contextual search area 130, shown in at least FIGS. 1A
through 1H, FIGS. 2A through 2F, FIGS. 3A through 3E, and
FIGS. 4A through 4D.

The browser 520 includes a tab manager 522 configured
to generate and/or manage the various tabs (e.g., tab 112) of
a browser such as browser 110. The browser 520 may be
configured to, amongst other things, provide/perform the
actions associated with actionable controls, such as links in
the contextual search suggestions 138, 238, 338, generated
content 360, tool icon 125, controls of the contextual search
area 130, such as voice input control 133, region search
control 134, close control 135, pop out control 136, search
box 132, back control 156, etc. The tab manager 522 can
also be configured to provide the menu of actions and cause
performance of an action selected from the menu of actions.

The browser 520 includes a search companion manager
523 configured to generate and/or manage content rendering
such as content in the contextual search area 130 (as shown
in at least FIGS. 1B, 1D, 1E, 1F, 11, 2B, 2D, 2D, 2E, 3B, 3D,
3E, and 4A through 4D). The search companion manager
523 can also be configured to determine when to trigger
display of the contextual search area 130. Put another way,
the search companion manager 523 can be configured to
determine what events trigger rendering of the contextual
search area 130 and whether the triggering event has
occurred. Triggering events can include any of those dis-
cussed herein, such as selection of a tool icon (tool icon
125), selection of an action from a menu of actions, receipt
of a voice command, etc. In some implementations, the
search companion manager 523 may determine whether to



US 12,443,667 B2

19

display a condensed context search tool interface or the full
context search tool interface (e.g., in a contextual search area
130). In some implementations, the search companion man-
ager 523 may include an object segmenter 525. The object
segmenter 525 may be configured to make different portions
of the displayed main content of a resource selectable, e.g.,
by classifying the portions into different classes. Thus, for
example, entities recognized in the main content may be
assigned to a respective class. Even if an entity is not
recognized, portions of the main content that are part of a
same object may be assigned to a respective class. In such
implementations, as a user hovers over an image the search
companion manager 523 may provide an indication of the
portion of the image included in the class. Such an imple-
mentation may make it easier for a user to ask questions
about that part of the main content.

In some implementations, the search companion manager
523 can include core content extractor 524. In some imple-
mentations, portions of the core content extractor 524 may
be part of the browser process. In some implementations, the
core content extractor 524 is not integrated into the search
companion manager 523. The core content extractor 524
may be configured to identify and extract core content from
the main content of the displayed resource. In other words,
the core content extractor 524 may be configured to identify
which content associated with a resource displayed in the
display area of a browser is core content. As described
herein, the core content extractor 524 may take as input a
DOM tree and/or an accessibility tree generated by the
browser 520 for the resource and determine core content
using the input. A benefit of using both a DOM tree and an
accessibility tree is additional descriptive nodes in the
accessibility tree for DOM elements such as images. A
resource provider of the resource and/or a location (e.g.,
URL) of the resources may be considered core content. The
core content extractor 524 may be configured to ignore or
exclude certain elements from the core content. These
elements can include user information, or in other words
elements provided by a user (e.g., associated with input
controls), elements describing a user (e.g., usernames, pro-
file information, account numbers, etc.), etc. These elements
can include sensitive information. Sensitive information
may include age-restricted content (e.g., adult content,
whether text or images). Sensitive information may include
account information (e.g., a page from a financial institu-
tion). Thus, in some implementations, there may be little
core content provided to the search server 540 because the
majority of the core content is excluded by the core content
extractor 524 based on a type of the resource (e.g., the
resource is a sensitive resource). In some implementations,
when a resource is determined to be a sensitive resource, not
all features of the contextual search tool may be enabled. For
example, generative content may be disabled for some or all
sensitive types of sensitive resources. In some implementa-
tions, the core content extractor 524 may be a machine-
learned model that executes on the computing system 502.
The model may be trained to detect the sensitivity of the
resource. The model may be trained to determine what to
extract based on the sensitivity. The model may be trained to
exclude (e.g., ignore) certain types of information, such as
user information, sensitive information.

The browser 520 can be configured to generate and/or
manage content rendering associated with a resource (e.g.,
webpage W1) in the display area 120 (including display area
120", shown in the figures. The resource content can be
provided to the computing system 502 by the resource
provider 510. The browser 520 and/or the search companion
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manager 523 can be configured to implement one or both of
the processes, or portions of the processes, described in
connection with FIG. 6.

As shown in FIG. 5, session data 527 (which can be stored
in memory 563 (not shown)) can be managed as, or by, one
of the applications 528. The session data 527 can include
data related to one or more browser sessions. The applica-
tion information 526 can include information related to the
various applications operating within and/or that can be
executed by the O/S 529.

As shown in FIG. 5, the communication module 561 can
be configured to facilitate communication with the resource
provider 510 and/or search server 540 via the network 550
via one or more communication protocols. The camera 562
can be used for capturing one or more images, the memory
563 can be used for storing information associated with the
browser 520 and/or search companion manager 523, other
applications 528, O/S 529, etc. The CPU/GPU 564 can be
used for processing information and/or images associated
with the browser 520 and/or search companion manager
523. The computing system 502 also includes one or more
output devices 568 such as communication ports, speakers,
displays, and/or so forth. The functionality described in this
application can be implemented based on one or more
policies 565 and/or preferences 566 stored in the memory
563.

FIG. 5 illustrates some aspects of the search server 540.
For example, the search server 540 includes one or more
processors 546 (i.e., a processor formed in a substrate) and
one or more memory devices 548. The search server 540
includes a search engine 544 configured to receive a request
for a search (a query), from the computing system 502. The
queries can include the search suggestions generated for and
rendered in the contextual search area. The search engine
544 may be used to provide a search result page for a given
query. A query can be a word, a phrase, multiple words, an
image, a media file, etc., as is known. The search engine 544
is configured to search one or more data repositories for
resources responsive to the query. Specifically, the search
engine 544 may use an index of webpages, an index of
images, an index of products, an entity repository, a news
index, etc., to determine the content of the search result
page. The search result page includes one or more search
results, where each search result corresponds to a resource
responsive to the query. Each search result includes a link to
its respective resource. In some implementations, the search
engine 544 can add additional elements to the search result
page, such as ads, sponsored links, rich elements (knowl-
edge panels, short answers, mini-apps, carousels, navigation
links, etc.).

The search server 540 may also include a contextual
content engine 542. The contextual content engine 542 may
be configured to determine contextual suggestions, genera-
tive content, etc., for a given resource context, i.e., core
content. In some implementations, with user permission, the
contextual content engine 542 may be configured to deter-
mine contextual suggestions based on preference informa-
tion, e.g., stored in user preferences 566. For example, the
preference information (preference data) may be from a
profile of a user may include user preferences considered
when making contextual suggestions. In some implementa-
tions, the preference information (preference data) may be
inferred from browsing history, with user permission. For
example, the preference information may include actions
taken by the user with respect to prior contextual sugges-
tions. The actions can include selections of a prior contex-
tual suggestion. The actions can include dismissal of a prior
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contextual suggestion. In some implementations, the con-
textual content engine 542 may include (or may have access
t0) a contextual query generator 543. The contextual query
generator 543 may be configured to suggest searches (sug-
gested queries) given an input, such as the core content
and/or the location of the resource (the URL). The contex-
tual query generator 543 may be configured to rank sug-
gested searches (suggested queries) differently based on the
request originating from the search companion manager 523
rather than from a search engine home page or from other
applications 528 running on the computing system 502. The
contextual content engine 542 may be configured to generate
page descriptions, e.g., such as page description 242 of FIG.
2F. In some implementations, the page description may be
generated by a content description generator 545.

The contextual content engine 542 may include content
description generator 545. The content description generator
545 may be or may include a generative language model,
also referred to as a large language model. Such generative
language models can generate natural language responses to
prompts, such as prompts entered into a search box or dialog
input area. In some implementations, the content description
generator 545 may include or have access to several different
models. The content description generator 545 may be
configured to take the core content as input and provide a
generated summary for the core content. The generated
summary may be a sentence or a few sentences. The content
description generator 545 may be configured to generate
more than one summary for the core content. The content
description generator 545 can be configured to generate
additional summaries. The additional summaries may be
about one or more entities (topics) identified in the content.
The additional summaries may be about one or more entities
(topics) related to entities identified in the content. For
example, rather than suggesting a search for related prod-
ucts, the content description generator 545 may generate a
summary about related products. As another example, the
content description generator 545 may generate a summary
about reviews about related products. The content descrip-
tion generator 545 may be configured to generate answers to
a prompt about the core content, e.g., a prompt entered in a
dialog input area. The content description generator 545 can
be configured to generate creative content related to the core
content. For example, math problems, a poem, a party menu,
party ideas, etc., can be generated and provided by the
content description generator 545 in response to a prompt.
Although illustrated as part of the search server 540, in some
implementations, one or more components of the contextual
content engine 542 may be implemented at the computing
system 502.

The content description generator 545 may be configured
to add annotations (e.g., footnotes) to the generated sum-
maries. The annotations may be actionable, e.g., so that
selecting a footnote causes the content in the display area of
the browser to scroll or causes a resource to be displayed in
the contextual search area. In some implementations, the
content description generator 545 may be configured to
suggest searches. Thus, the content description generator
545 or the contextual query generator 543 may suggest
additional searches. The content description generator 545
may be configured to take as input a dialog context, which
includes the core content, and provide a generated response
in return. The generated response may also include annota-
tions. The generated response may include additional search
suggestions.

FIG. 6 is a flowchart that illustrates an example method
600 of performing at least some of the concepts described
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herein in the various figures. Many elements of the method
600 can be implemented by the system shown in at least
FIG. 5. In particular, the method 600 can be performed by
a browser, (e.g., browser 520) of a computing system 502.
The example method 600 is an example of triggering display
of the contextual search area (contextual search area 130) in
response to a contextual search request. The contextual
search request can be triggered by the user, e.g., via inter-
actions with an icon, a menu option, etc. At step 602, the
system may extract core content from the main content of a
resource. The main content may be represented by a DOM
tree. The main content may be represented by an accessi-
bility tree. The main content may be represented by a DOM
tree and an accessibility tree. The core content can be
identified as content provided by an entity associated with
the resource, or in other words, content hosted at a domain
associated with the resource as opposed to content provided
from a source not associated with the domain. Put another
way, core content may exclude content associated with an
entity that is not the content provider of the resource (e.g.,
excluding advertising content). The main content can be
identified as content in the viewport, or in other words
currently visible to the user. The main content can be
identified as any content in the DOM tree and/or accessi-
bility tree regardless of whether it is in the viewport. In some
implementations, content in the viewport may be indicated
as such in the core content (extracted content). This may
give the visible content more weight (a higher weight) in
determining the contextual suggestions, e.g., contextual
search suggestions and/or generated content. As discussed
herein, some content may be excluded from the core content
based on the type of information (e.g., user information,
sensitive information, etc.) At step 604 the core content is
provided to a contextual content engine, e.g., at search
server 540. The contextual content engine uses the core
content to generate contextual suggestions.

At step 606 the contextual suggestions are received from
the contextual content engine. The contextual suggestions
may include generated summaries. The contextual sugges-
tions may include suggested searches. The contextual sug-
gestions may include page descriptions. The types of sug-
gestions included may be determined by a category of the
resource. For example, different types of suggestions may be
provided for a resource categorized as a shopping resource
than a resource categorized as a news article or a resource
about a celebrity. Similarly, the information included in a
suggestion may be based on the category of a resource. The
suggestions can be ordered based on the category of a
resource. The suggestions can be ordered based on antici-
pated user actions for the category of a resource. In some
implementations, a user may customize the types of sug-
gestions included for a category of resource and/or the type
of information included in a suggestion. For example, a user
may provide a preference for certain merchants, certain
news sites, certain social networks, certain attributes of
entities (e.g., price and dimensions for products, etc.), etc. At
step 608 the system may display the contextual suggestions
in a contextual search area that is outside of the display area
but within the browser. The display of the contextual search
area may cause the display area to shrink in size, e.g., to
make room on the display for the contextual search area. In
some implementations, the contextual search area may be an
overlay window that can overlay the display area. The
contextual search area is considered outside the display area
whether it is displayed concurrently with the display area or
as an overlay window.
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Once the contextual search area is displayed, the user may
interact with the content of the contextual search area. For
example, suggested searches displayed in the contextual
search area may be actionable (selectable). At step 610, the
system may receive a selection of a suggested search. At step
612, in response to the selection, the system may provide the
selected suggested search to a search engine. The search
engine may use the suggested search as a query and may
provide a search result. The system may, in response to
receiving the search result, render the search result page in
the contextual search area. Thus, the search can be accom-
plished without navigating away from the main content. In
some implementations, selection of a search result may
trigger fetching and rendering content for a new resource
(the resource associated with the selected search result) in
the display area. In some implementations, method 600
starts over at step 602 with the new resource.

As another example, the contextual search area may
include a region search control. The region search control
enables a user to select a portion of the displayed content
(including all of or a portion of a displayed image). At step
614 a selection of the region search control is received. At
step 616 the system provides a region selector that enables
a user to designate a selected portion of the displayed
content. At step 618 the selected region is provided to a
search engine. In response, the search engine provides a
search result page. The search result page is displayed in the
contextual search area. As in step 612, selection of a search
result may trigger fetching and rendering content for a new
resource (the resource associated with the selected search
result) in the display area. In some implementations, method
600 starts over at step 602 with the new resource. In some
implementations, the system may provide a refinement tool.
The refinement tool may enable a user to further crop the
selected portion and resubmit a query for the cropped
portion.

Some implementations may include a prompt input in the
contextual search area. At step 620, the system may receive
a prompt input from the user, e.g., from a dialog input area
and/or from a search box. At step 622 the system may obtain
a generated response for the prompt input by providing a
dialog context to a generative language model. The dialog
context includes not only the prompt input, but also the core
content. In some implementations, the dialog context can
include prior prompt input and generated responses related
to the displayed resource. The core content provides context
for the generative language model in generating a response
to the prompt. The system may display the response to the
prompt in the contextual search area. In some implementa-
tions, a change in the resource displayed in the display area
clears out a dialog and signals a new dialog.

FIG. 7 is a flowchart that illustrates an example method
700 of performing at least some of the concepts described
herein in the various figures. Many elements of the method
700 can be implemented by the system shown in at least
FIG. 5. In particular, the method 700 can be performed by
a browser, (e.g., browser 520) of a computing system 502.
The example method 700 is an example of triggering display
of the contextual search area (e.g., contextual search area
130) in response to a contextual search request. The con-
textual search request can be triggered by the user, e.g., via
interactions with an icon, a menu option, etc. At step 702 the
system may receive a prompt input for the contextual search.
The prompt input can be any natural language text provided
by the user, e.g., via a dialog input area. The prompt input
can be normalized, e.g., to replace pronouns. In some
implementations, the normalization may be based, at least in
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part, on core content. In some implementations, receiving
the prompt input can be a selected portion of the main
content. The selected portion may be an object identified in
an image of the main content, e.g., by an object segmenter.
In some implementations, the selected portion can be a
region selected via a click-and-drag gesture or a circling
gesture, or some other region selector.

At step 704, the system may extract core content from the
main content of a resource in response to receiving the
contextual search request. The main content may be repre-
sented by a DOM tree. The main content may be represented
by an accessibility tree. The main content may be repre-
sented by a DOM tree and an accessibility tree. The core
content can be identified as content provided by an entity
associated with the resource, or in other words, content
hosted at a domain associated with the resource rather than
content provided from a source not associated with the
domain. Put another way, core content may exclude content
associated with an entity that is not the content provider of
the resource (e.g., core content may represent non-advertis-
ing content). The main content can be identified as content
in the viewport, or in other words currently visible to the
user. The main content can be identified as any content in the
DOM tree and/or accessibility tree regardless of whether it
is in the viewport. In some implementations, content in the
viewport may be indicated as such in the core content. This
may give the visible content more weight in determining the
contextual suggestions, such as contextual search sugges-
tions and/or generated content. As discussed herein, some
content may be excluded from the core content based on the
type of information (e.g., user information, sensitive infor-
mation, etc.)

At step 706, the system may provide the prompt (includ-
ing the portion of the image selected, if one exists) and the
core content to a generative language model. The generative
language model can be part of a contextual content engine.
The generative language model may use the prompt and the
core content to generate a response to the prompt. The
response may be generated content based on the core
content. The core content may be used as dialog context for
the prompt. The response may include information about the
core content, such as information about an entity identified
in the core content. The response may include creative
content. The response is based on the prompt. The response
can include contextual suggestions. In some implementa-
tions, the response can include generated content and search
results based on the prompt.

At step 708 the system receives the response and displays
the response in a contextual search area. The contextual
search area is outside of the display area of the browser but
within the control of the browser. The contextual search area
may be an overlay interface that partially obscures the
display area. The contextual search areca may be at an edge
of the display area and may cause the display area to shrink
in size, e.g., to make room on the display for the contextual
search area. The contextual search area is considered outside
the display area whether it is displayed concurrently with the
display area or as an overlay window.

Once the contextual search area is displayed, the user may
interact with the content of the contextual search area and/or
submit another prompt, as described with respect to steps
610 to 622 of FIG. 6.

The contextual search tool discussed above can be used to
provide additional context in various settings. In one
example, a user may be browsing a news item from a news
source, such as a social media site, a news feed, a publishing
website, etc. The contextual search tool can provide the user
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a broader context for a news item, validate the authenticity
of images, explore contrasting viewpoints, and/or access the
credibility of the source. In another setting, a traveler
reading a travel blog may be able to get reviews, find
geographic information, and/or make reservations. In
another setting, a shopper may use the contextual search tool
to identify products in images, compare multiple products,
synthesize user reviews, find deals on an item, etc. In
another context, a student doing homework may be able to
get related educational content, view step-by-step instruc-
tions on how to solve a problem, ask related questions to
deep dive on a topic, and get multiple points of view.
Implementations can support other types of journeys.

Various implementations of the systems and techniques
described herein can be realized in digital electronic cir-
cuitry, integrated circuitry, specially designed ASICs (appli-
cation specific integrated circuits), computer hardware,
firmware, software, and/or combinations thereof. These
various implementations can include implementation in one
or more computer programs that are executable and/or
interpretable on a programmable system (e.g., computer-
implemented methods) including at least one programmable
processor, which may be special or general purpose, coupled
to receive data and instructions from, and to transmit data
and instructions to, a storage system, at least one input
device, and at least one output device.

These computer programs (also known as programs,
software, software applications or code) include machine
instructions for a programmable processor, and can be
implemented in a high-level procedural and/or object-ori-
ented programming language, and/or in assembly/machine
language. As used herein, the terms “machine-readable
medium” “computer-readable medium” refers to any com-
puter program product, apparatus and/or device (e.g., mag-
netic discs, optical disks, memory, Programmable Logic
Devices (PLDs)) used to provide machine instructions and/
or data to a programmable processor, including a machine-
readable medium that receives machine instructions as a
machine-readable signal. The term “machine-readable sig-
nal” refers to any signal used to provide machine instruc-
tions and/or data to a programmable processor.

To provide for interaction with a user, the systems and
techniques described herein can be implemented on a com-
puter having a display device (e.g., a CRT (cathode ray
tube), LED (light emitting diode), 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 feed-
back); and input from the user can be received in any form,
including acoustic, speech, or tactile input.

The systems and techniques described herein can be
implemented in a computing system that includes a back end
component (e.g., as a data server), or that includes a middle-
ware 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
systems and techniques described herein), or any combina-
tion of 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 net-
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works include a local area network (“LAN”), a wide area
network (“WAN”), and the Internet.

A number of implementations have been described. Nev-
ertheless, it will be understood that various modifications
may be made without departing from the spirit and scope of
the disclosed implementations.

In addition, the logic flows depicted in the figures do not
require the particular order shown, or sequential order, to
achieve desirable results. In addition, other steps may be
provided, or steps may be eliminated, from the described
flows, and other components may be added to, or removed
from, the described systems.

Clause 1. A computer-implemented method, comprising:
receiving a contextual search request relating to main
content, the main content being displayed in a display
area of a browser; extracting at least some content from
the main content; receiving a contextual suggestion
associated with the at least some content; and as a
response to the contextual search request, causing dis-
play of the contextual suggestion in a contextual search
area within the browser.

Clause 2. The method of clause 1, wherein the contextual
suggestion is based on a category of the main content
that is determined based on the at least some content.

Clause 3. The method of clause 1 or clause 2, wherein the
contextual suggestion is one of a plurality of contextual
suggestions and the plurality of contextual suggestions
are ordered based on a category of the main content that
is determined based on the at least some content.

Clause 4. The method of clause 1, wherein the contextual
suggestion is one of a plurality of contextual sugges-
tions and the plurality of contextual suggestions are
ordered based on a category of an entity identified in
the at least some content.

Clause 5. The method of clause 1, wherein the contextual
suggestion is a search suggestion and the method
further comprises: receiving a selection of the search
suggestion; obtaining a search result page using the
search suggestion as a query; and causing display of the
search result page in the contextual search area.

Clause 6. The method of clause 5, further comprising:
receiving a selection of a search result from the search
result page; fetching second main content for a resource
associated with the search result; extracting second
content from the second main content; receiving a
second contextual suggestion associated with the sec-
ond content; and causing display of the second contex-
tual suggestion in the contextual search area.

Clause 7. The method of clause 1, wherein the contextual
suggestion is determined based on the at least some
content and on preference information.

Clause 8. The method of any of clauses 1 to 7, wherein the
at least some content is identified by a model using a
document object model for the main content as input.

Clause 9. The method of any of clauses 1 to 7, wherein the
at least some content is identified by a model using an
accessibility tree for the main content as input.

Clause 10. The method of any of clauses 1 to 7, wherein
the at least some content is identified by a model trained
to exclude user information from the at least some
content.

Clause 11. The method of any of clauses 1 to 10, wherein
the at least some content is identified by a model trained
to exclude information provided by an entity not asso-
ciated with a provider of the main content from the at
least some content.
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Clause 12. The method of clause 1, wherein the contextual
suggestion includes generated content describing an
entity identified in the at least some content.

Clause 13. The method of clause 1, wherein the contextual
suggestion is a suggested search related to an entity
identified in the at least some content.

Clause 14. The method of clause 1, wherein the contextual
suggestion is a description of the main content.

Clause 15. The method of any of clauses 1 to 14, further
comprising: detecting a scrolling input; and in response
to detecting the scrolling input, changing the contextual
suggestion based on the main content in a viewport of
the display area.

Clause 16. The method of clause 15, wherein changing the
contextual suggestion includes: re-extracting content
from the main content now in the viewport; and receiv-
ing a contextual suggestion associated with the re-
extracted content.

Clause 17. The method of clause 15, wherein the contex-
tual suggestion is a first contextual suggestion of a
plurality of contextual suggestions and changing the
contextual suggestion includes: re-ordering the plural-
ity of contextual suggestions based on the scrolling
input; and replacing the first contextual suggestion with
a second contextual suggestion of the plurality of
contextual suggestions based on the re-ordering.

Clause 18. The method of any of clauses 1 to 17, wherein
the at least some content includes an indication of
content that is visible in a viewport.

Clause 19. The method of clause 18, wherein the content
that is visible in the viewport has a higher weight in
determining the contextual suggestion than content not
visible in the viewport.

Clause 20. A computer-implemented method, comprising:
receiving a contextual search request for main content,
the main content being displayed in a display area of a
browser; receiving a prompt input; extracting content
from the main content; receiving generated content
based on the prompt input and the extracted content;
and causing display of the generated content in a
contextual search area that is within the browser.

Clause 21. The method of clause 20, further comprising:
receiving a selected region of the main content,
wherein the selected region is used as the prompt input.

Clause 22. The method of clause 21, wherein the selected
region is a region determined to correspond to an object
and receiving the selected region includes: detecting a
hover input over the region; in response to detecting the
hover input, changing an appearance of the region
during the hover input; and receiving a selection of the
region.

Clause 23. The method of any of clauses 20 to 22, further
comprising: providing a condensed contextual search
area with a dialog input area, wherein the prompt input
is received in the dialog input area.

Clause 24. The method of any of clauses 20 to 23, wherein
the generated content includes a search suggestion and
the method further comprises: receiving a selection of
the search suggestion; sending a query associated with
the search suggestion to a search engine; receiving a
search result page for the query; and causing display of
the search result page in the contextual search area.

Clause 25. The method of clause 24, further comprising:
receiving a selection of a search result from the search
result page; fetching second main content for a resource
associated with the search result; extracting second
content from the second main content; receiving a
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contextual suggestion associated with the second con-
tent in response to providing the content to the search
engine; and causing display of the contextual sugges-
tion in the contextual search area.

Clause 26. The method of any of clauses 20 to 25, wherein
the generated content is determined based on the
extracted content, the prompt input, and preference
information.

Clause 27. The method of any of clauses 20 to 26, wherein
the extracted content is extracted by a model using a
document object model for the main content as input.

Clause 28. The method of any of clauses 20 to 26, wherein
the extracted content is extracted by a model using an
accessibility tree for the main content as input.

Clause 29. The method of any of clauses 20 to 28, wherein
the extracted content is identified by a model trained to
exclude user information from the extracted content.

Clause 30. The method of any of clauses 20 to 29, wherein
the extracted content is identified by a model trained to
exclude information provided by an entity not associ-
ated with a provider of the main content from the
extracted content.

Clause 31. The method of any of clauses 20 to 30, wherein
the prompt input identifies an entity and the generated
content includes information about the entity.

Clause 32. The method of any of clauses 20 to 31, further
comprising: receiving contextual search suggestions
based on the extracted content; and causing display of
the contextual search suggestions with the generated
content in the contextual search area.

Clause 33. The method of any of clauses 20 to 32, wherein
the generated content relates to an entity identified in
the extracted content.

Clause 34. A computing device comprising: a processor
formed in a substrate; and a memory storing instruc-
tions that, when executed by the processor, cause the
computing device to perform the method of any of
clauses 1 to 33.

What is claimed is:

1. A computer-implemented method, comprising:

receiving a contextual search request relating to main
content, the main content being displayed in a display
area of a browser;

extracting at least some content from the main content;

receiving a contextual suggestion associated with the at
least some content: and

as a response to the contextual search request, causing
display of the contextual suggestion in a contextual
search area within the browser.

2. The method of claim 1, wherein the contextual sug-
gestion is based on a category of the main content that is
determined based on the at least some content.

3. The method of claim 1, wherein the contextual sug-
gestion is one of a plurality of contextual suggestions and the
plurality of contextual suggestions are ordered based on a
category of the main content that is determined based on the
at least some content.

4. The method of claim 1, wherein the contextual sug-
gestion is a search suggestion and the method further
comprises:

receiving a selection of the search suggestion;

obtaining a search result page using the search suggestion
as a query;

causing display of the search result page in the contextual
search area;

receiving a selection of a search result from the search
result page;
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fetching second main content for a resource associated

with the search result;

extracting second content from the second main content;

receiving a second contextual suggestion associated with

the second content; and

causing display of the second contextual suggestion in the

contextual search area.

5. The method of claim 1, wherein the at least some
content is identified by a model trained to exclude user
information from the at least some content.

6. The method of claim 1, wherein the at least some
content is identified by a model trained to exclude informa-
tion provided by an entity not associated with a provider of
the main content from the at least some content.

7. The method of claim 1, wherein the contextual sug-
gestion includes generated content describing an entity
identified in the at least some content.

8. The method of claim 1, wherein the contextual sug-
gestion is a suggested search related to an entity identified in
the at least some content.

9. The method of claim 1, wherein the contextual sug-
gestion is a description of the main content.

10. The method of claim 1, further comprising:

detecting a scrolling input; and

in response to detecting the scrolling input, changing the

contextual suggestion based on the main content in a
viewport of the display area.

11. The method of claim 10, wherein changing the con-
textual suggestion includes:

re-extracting content from the main content now in the

viewport; and

receiving a contextual suggestion associated with the

re-extracted content.

12. The method of claim 10, wherein the contextual
suggestion is a first contextual suggestion of a plurality of
contextual suggestions and changing the contextual sugges-
tion includes:

re-ordering the plurality of contextual suggestions based

on the scrolling input; and

replacing the first contextual suggestion with a second

contextual suggestion of the plurality of contextual
suggestions based on the re-ordering.

13. The method of claim 1, wherein the at least some
content includes an indication of content that is visible in a
viewport, wherein the content that is visible in the viewport
has a higher weight in determining the contextual suggestion
than content not visible in the viewport.

14. A computer-implemented method, comprising:

receiving a contextual search request for main content, the

main content being displayed in a display area of a
browser;

receiving a prompt input;

extracting content from the main content;

receiving generated content based on the prompt input

and the extracted content; and

causing display of the generated content in a contextual

search area that is within the browser.
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15. The method of claim 14, further comprising:

receiving a selected region of the main content,

wherein the selected region is used as the prompt input.

16. The method of claim 15, wherein the selected region
is a region determined to correspond to an object and
receiving the selected region includes:

detecting a hover input over the region;

in response to detecting the hover input, changing an

appearance of the region during the hover input; and
receiving a selection of the region.

17. The method of claim 14, further comprising:

providing a condensed contextual search areca with a

dialog input area,

wherein the prompt input is received in the dialog input

area.

18. The method of claim 14, wherein the generated
content includes a search suggestion and the method further
comprises:

receiving a selection of the search suggestion;

sending a query associated with the search suggestion to

a search engine;

receiving a search result page for the query; and

causing display of the search result page in the contextual

search area.

19. The method of claim 18, further comprising:

receiving a selection of a search result from the search

result page;

fetching second main content for a resource associated

with the search result;

extracting second content from the second main content;

receiving a contextual suggestion associated with the

second content in response to providing the content to
the search engine; and

causing display of the contextual suggestion in the con-

textual search area.

20. The method of claim 14, wherein the generated
content is determined based on the extracted content, the
prompt input, and preference information.

21. The method of claim 14, wherein the extracted content
is identified by a model trained to exclude user information
from the extracted content.

22. The method of claim 14, wherein the extracted content
is identified by a model trained to exclude information
provided by an entity not associated with a provider of the
main content from the extracted content.

23. The method of claim 14, wherein the prompt input
identifies an entity and the generated content includes infor-
mation about the entity.

24. The method of claim 14, further comprising:

receiving contextual search suggestions based on the

extracted content; and

causing display of the contextual search suggestions with

the generated content in the contextual search area.

25. The method of claim 14, wherein the generated
content relates to an entity identified in the extracted content.
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