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SUPPORT FOR INTERNATIONAL SEARCH
TERMS - TRANSLATE AS YOU SEARCH
CROSS REFERENCES TO RELATED
APPLICATIONS

0001. The present application claims priority under 35
U.S.C. 119(e) to U.S. Provisional Application Ser. No.
61/053,708, filed May 16, 2008, and having a common title
with the present application, which is incorporated herein by
reference in its entirety for all purposes.
BACKGROUND

0002 1. Technical Field
0003. The present invention relates generally to Internet
infrastructures, and more particularly to search engines.
0004 2. Related Art
0005 Search engines provide an added useful feature to
the Internet by providing access to a wide variety of web
pages, which would otherwise have had very limited access
and use. Thus, the search ability of the Internet makes the
Internet a very progressive and Successful computer network
worldwide. Many web sites (or web pages) often are totally
unknownto the general user population and these sites having
a very small potential (if any) to advertise. Yet, these web sites
are potentially very informative and useful to the users, and
users can gain quick access to these sites worldwide via
various search engines. Thus, both the user population and
web sites on the Internet benefit from the services provided by
Search engines.
0006 Typical uses of the search engines include searching
for information related to business, commercial, Scientific,

shopping, other professional and home needs. The purposes
of using search engines may include shopping, seeking fur
ther information about professional needs (such as business
and Scientific needs), entertainment, downloading useful
files, software, games, music, video streaming, etc.
0007 Often these search engines have limitations in terms
of providing adequate coverage or access to various web sites
that are displayed and updated in a foreign language. The
content of web pages that Support only one or more foreign
languages cannot be comprehended by foreign users when
they visit a foreign land. For example, most search engines in
local regions provide web links of web pages that are dis
played or kept in the local language only. In addition, when
traveling or foreign users seek information related to foreign
lands, for tourism purposes for example, they often get web
pages in local languages that they cannot read or use (if they
get any meaningful web site search results at all by processing
searches in a foreign language in a foreign locale).
0008 For example when an American sales person, who
speaks only English, visits Germany and searches for busi
ness related information for a sales related issue, the search

engines that work locally in Germany often provide informa
tion only in the German language. Therefore, this German
information that is provided is often unhelpful to the English
speaking user, and the sales person may not be able to conduct
business Successfully. In other circumstances, the search
engines may provide web pages with some limited informa
tion provided in the English language, but these partial
accommodations of foreign languages often lead to misinter
pretations or slightly less reliance on the foreign language
that may not satisfy the user's goals. Confusion may also
occur if the English or foreign search terms are slang, difficult
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to translate or have multiple meanings in the local language(s)
supported by the local Internet.
0009. Some search engines provide translations of web
pages, but these translations are not exact and do not provide
clear information based on what was exactly written in the
original language. The user often cannot searchifthere are no
search terms entered in the local language in a local or new
city. Also, the search-engine-provided translation services
may not be available offline, when the user does not have
access to the Internet. Therefore, a need exists to provide
improve language Support and international features to con
tent and searches performed on the Internet.
0010. These and other limitations and deficiencies associ
ated with the related art may be more fully appreciated by
those skilled in the art after comparing such related art with
various aspects of the present invention as set forth herein
with reference to the figures.
BRIEF SUMMARY OF THE INVENTION

0011. The present invention is directed to apparatus and
methods of operation that are further described in the follow
ing Brief Description of the Drawings, the Detailed Descrip
tion of the Invention, and the claims. Other features and

advantages of the present invention will become apparent
from the following detailed description of the invention made
with reference to the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

0012 FIG. 1 is a schematic block diagram illustrating an
Internet infrastructure that accesses a web page in one or more
local/foreign languages and then utilizes the services of a web
browser agent (and/or the search engine server's translation
services) to translates to local/foreign language and display
the content in another language;
0013 FIG. 2 is a schematic block diagram illustrating
various components of the search engine server that provide
translation services in accordance with FIG. 1;

0014 FIG. 3 is a schematic block diagram illustrating
client side multi-language translator modules of the web
browser agent of FIG. 1, in a multi language translation
scenario, in more detail;

0015 FIG. 4 is a screen shot or snapshot of a search result
page containing web links of web pages in accordance with
the embodiment of FIG. 1;

0016 FIG. 5 is a screen shot or snapshot of a web page in
a local German language wherein, upon clicking on a web
link in the search result page of FIG. 4, a web page translated
to a target language (in this case English) is provided to the
user in accordance with the embodiment of FIG. 1;

0017 FIG. 6 is a flow diagram illustrating the translation
process functionality of the web browser and web browser
agent of FIG. 1;
0018 FIG. 7 is a flow diagram illustrating the functional
ity of the web browser and web browser agent of FIG. 1
during a translation process that occurs in conjunction with a
search engine server's translation services; and
0019 FIG. 8 is a flow diagram illustrating the functional
ity of the search engine server of FIG. 1 during a translation
process that is initiated by a web browser agent in a client
device.
DETAILED DESCRIPTION OF THE DRAWINGS

0020 FIG. 1 is a schematic block diagram illustrating an
Internet infrastructure 105 containing a client device 157
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connected to host servers 115 and search engine server(s) 199
over the Internet 107 or some other wireless, wire line, opti
cal, and/or other similar public or private network. The client
device 157 has a web browser (not specifically shown in FIG.
1) wherein the web browser incorporates a web browser agent
151, wherein the web browser utilizes the services of the

search engine server 199 to access a web page in one language
(a local language) and then utilizes the services of the web
browser agent 151 alone or in conjunction with the search
engine server's 199 translation services to translate content
from a local language to another language (a foreign or target
language). Once translation is complete, the system displays
the translated language version with or without the original
language version. Specifically, the web browser agent 151 is
in one embodiment provided by the search engine server 199
as an auxiliary online/offline tool for language translation
assistance for users of the client device 157. The web browser

agent 151 contains a plurality of modules that translate a
downloaded web page from a first language on an Internet
based server or host servers 115 (which may also be down
loaded via the search engine server 199 provided web links
also) to a second language.
0021. The first language may typically be a local language
(for example, regional language for a visitor from a foreign
land) and the second language may be a foreign language (for
example, native language of the visitor in the foreign land).
However, the possibility of having translation done from the
first language to the second language among a plurality of
Supported languages (i.e., multi-language translation) is also
considered, rather than just having a translation between only
two Supported languages. In other words, translation can
occur in a dynamic manner between any of a plurality of base
languages to any of a plurality of target languages. In this
case, the web browser agent 151 may contain many more
modules and may consume a larger share of memory in the
client device 157, so that many different languages are Sup
ported. In other embodiments, a company, entity, or network
may be such that only a predetermined number of languages
require Support. For example, a British company doing work
in China may only need to deal with translation between
English and Mandarin. In these cases, the system can limit the
number of languages (and therefore modules) to a fixed and
predetermined number without losing full functionality. The
modules are generally firmware or software being stored in
memory and run on one or more central processing units
(CPUs).
0022. The original web page can be downloaded from any
host server 115 in the Internet, and typically this download
occurs with content in the first (local) language. In one
embodiment, that page is displayed on the screen of the client
device 157 for the user to view. However, the user may not be
able to comprehend the contents of the web page as it is in the
original language, which is a local language the user may be
unfamiliar with. For example, the user may be a foreign
visitor who attempts to access a local web page for informa
tion or a person who accesses a web page belonging to a
server 115 in a foreign land in an attempt to get information
about organizations or any other local information (e.g., for
vacationing or travel). The web page could be in the German
language (local language) with a visitor from the Czech
Republic, who speaks and reads only in a Czech language
(foreign language).
0023 The web browser agent 151, when downloaded
from the search engine server 199 site and installed into the
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local computer (or any other client device 157), provides a
toolbar on the top of the web browser screen containing
buttons for enabling translation from a first language to a
second language. In another embodiment, the web browser
agent 151 may provide more language options for translation,
thereby providing a multi-language translation mode.
0024. The downloaded web page in the first (local) lan
guage can be translated either online with downloading and
interacting with sites or offline after the connection to the
network/Internet is complete. The translation processes the
first language into the second (foreign) language by clicking
a button in the toolbar (such as a button with title Translate to
Second Language or Translate to Target Language. In these
embodiments, the second language can be replaced by any
predetermine language such as English, German, French,
Czech, Hindi, Chinese, Japanese, Spanish, etc., languages).
The web browser agent 151 translates the web page to the
second language when initiated by the user as mentioned
above. Also, with the assistance of the web browser software,

the system displays the translated web page in the second
language on display screen of the client device 157 (in a
separate window or in the same window where the web page
was displayed).
0025. A client side language identification module 161 is
embedded in the web browser agent 151. In the case of multi
language translation scenario, the client side language iden
tification module 161 identifies the first language by initially
selecting a few characters, words, or Strings in the web page.
Then, the web browser agent 151 searches through a dataset
in a database that contains a plurality of characters, words and
Strings from two or more languages along with language tags
(and possibly, containing conjugate terms and strings in a
plurality of other languages along with language tags, in case
of multi-language translation scenario). In other embodi
ments, optical character recognition and pattern recognition
algorithms may be used, and Such processes may be most
efficient for some dialects, such as Mandarin, Korean, Mon

golian, etc., that may not be character or alphabet-based like
German, English, or Spanish. Then, the web browser agent
151 translates the web page to a Supported second language
that the user is familiar with or has selected via the browser.

0026. The translation services may be provided by the web
browser agent 151. the agent 151 works in conjunction with
the multi language translation services of the search engine
server 199 or the services of any other server 115 that pro
vides appropriate translation over the Internet 107. The web
page is typically downloaded from an Internet-based host
server 115 by clicking on a web link in a list of search results
provided by the search engine server 199. The list of search
results is usually provided in response to a query search string
provided by the user in the second language. Therefore, trans
lation is sometimes needed in the search process to find the
appropriate search results, in addition to translation that may
be needed before displaying selected search result content to
the user. The web browser agent 151, in this case, identifies
the language of the web page (the first language) by using a
few terms from the web page and by utilizing services of the
client side language identification module 161. Then, the web
browser agent 151 delivers a web link of the web page, along
with a tag of the first language, to the search engine server 199
for translation from the first language to another language
(which could be any one or more of the user's selected lan
guages). Server side multi-language translator modules 197
(a module incorporated into the search engine server 199),
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translates the web page from the first language to other lan
guage(s). Then, the search engine server 199 delivers the
translated web page in the target or requested language to the
web browser for display to the user.
0027. To perform translations, the web browser agent 151
contains client side language identification module 161, cli
ent side translator module 163, translation rule module 165,

conjugate terms database 167, character set identification
module 169, and client side server translation support module
171. The client side language identification module 161 iden
tifies the first language by extracting a few strings, sentences,
or words from the downloaded web page and using the con
jugate terms database 167 or assistance of the character set
identification module 169 to identify the original language
that is encountered. In other embodiments, optical character
recognition or shape/pattern recognition can be used to detect
the language. In other embodiments, a web site may identify
in the HTML or XML language coding (or other languages
and data) the host language used for the enclosed content. In
one embodiment, the conjugate terms database 167 consists
of words and strings in a plurality of predetermined languages
Succeeded by a plurality of words and strings expressing
precise or approximate meanings in rest of the predetermined
languages, along with respective language tags.
0028. The characterset identification module 169 includes
alphabets in various languages Succeeded by a language tag.
The client side server translation support module 171 delivers
the web link of the “web page to be translated at the search
engine server 199, along with tags of the first/original lan
guage and a target language, to the search engine server 199
for translation from the first language to the target language.
The target language or languages are selected by the user by
using a dropdown language selection menu in the toolbar or
via some other user interface. The translation is done by the
client side translation module 163 and is assisted and gov
erned by the translation rule module 165 that contains the
various algorithms, rules, and processes by which translation
can be accomplished effectively and with high quality. the
modules 163 and 165 could actually be a collection of mul
tiple modules. This is especially true if multi-language trans
lation support is provided by the web browser agent 151. FIG.
3 will provide for a detailed description of various client side
multi-language translators.
0029. To perform search operation and translation-related
functionalities, the search engine server 199 contains web
crawler module 191, web page ranking and listing module
193, server-side language identification module 195, and
server side multi-language translator modules 197. The
server side language identification module 195 determines a
language of a web page by searching through conjugate terms
databases (not shown in server 199, but similar or identical to
database 167) embedded in the search engine server 199 and
then retrieves appropriate language tag(s). Some pages or
content may contain multiple languages, in the case of a
multi-national site, in which case multiple languages need to
be identified. The conjugate terms databases 167 contain
strings and terms from all of the Supported languages in one
column along with a language tag in another column and a
plurality of corresponding conjugate destination language
strings and terms in a series of Succeeding columns. The
server-side multi-language translator modules 197 translate
web pages in real time from the first/original language to the
target language and deliver them to the web browser for
viewing by a user. If there are four Supported languages, for
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example, then twelve translator modules are employed to
perform translations between all these two language combi
nations. Therefore, the server-side multi-language translator
modules 197 may contain twelve translators, in this case. The
client device 157 illustrated in FIG. 1 is communicatively
coupled to the search engine server 199 via an Internet 107.
0030. For example, assume a student understands only a
Czech language but intends to study in Barcelona, Spain. If
this student were to download a web page from a university
site in Barcelona, the web page is probably provided in the
Spanish language and the student is unable to comprehend
this web page and obtain necessary information. The student,
having access to the translation services of the search engine
server 199, downloads the web browser agent or plug-in 151
from the website, and installs it in the computer's web
browser. The student, before downloading the web browser
agent 151, provides the information of the first language as
Spanish language and the second language (to which it is
necessary to be translated) as Czech language. This info may
also be provided at the website of the search engine server
199. The user then receives appropriately configured and
specialized web browser agent 151 that translates from Span
ish language to Czech language. Meaning, a browser or plug
in can be configured for a specific first language to second
language translation, may be configured for a plurality of
language translations, for example, a plug-in that processes
any one of four input language translated to any one of a
targeted three languages. In yet another embodiment, the
system can provide a plug-in or agent that can process any
input language to any output/target language, however, this
plug-in would likely be expensive, complex, and consume a
lot of memory to enable, whereby a user may get all the
functionality they need by simply selecting and installing
translation capability for only a handful of languages.
0031. In our example, after the installation is complete, the
web browser agent 151 provides a toolbar at the top of the web
browser that contains buttons to enable translation from the

Spanish to Czech language as well buttons and dropdown
menus that allow the student to utilize the multi-language
translation services from various Internet sources including
that of the search engine server 199. Therefore, regardless of
being online or offline, the student may locally translate the
downloaded and stored Spanish language web page to the
Czech language.
0032 FIG. 2 is a schematic block diagram 205 illustrating
components or circuitry 207 of the search engine server 199
of FIG. 1. The search engine server circuitry 207 provides
translation services, in conjunction with a web browser agent
251 (similar to the agent illustrated in FIG. 1) installed on a
client device 261, constructed inaccordance with the embodi

ments of FIG.1 herein. The search engine server circuitry 207
may in part or full be incorporated into any computing device
that is capable of serving as an Internet based search engine
server, like server 199 of FIG. 1. The search engine server
circuitry 207 generally includes processing circuitry or CPU
(s) 209, local storage/memory 217, manager interfaces 249,
and network interfaces 241. These components are commu
nicatively coupled to one another via one or more of a system
bus, dedicated communication pathways, or other direct or
indirect communication pathways as shown in FIG. 2. The
processing circuitry 209 may be, in various embodiments, a
microprocessor, a digital signal processor, a graphics proces
Sor, a state machine, an application specific integrated circuit,
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a field programming gate array, combinations thereof, or
other processing circuitry that is compatible with digital com
puting.
0033. The network interfaces 241 contain wired and wire
less packet-switched (and/or other) interfaces 245 and may
also contain built-in or an independent interface processing
circuitry or CPU(s)243. The network interfaces 241 allow the
search engine server 207 to communicate with client devices
Such as 261 and to deliver search result pages and provide
translation services to the client device 261 over the Internet

or another network 255, in conjunction with the web browser
agent 251. The manager interfaces 249 may include a display
and keypad interfaces. These manager interfaces 249 allow
the user at the search engine server 207 to control operations
in accordance with the present invention. The client device(s)
261 illustrated communicatively couple to the search engine
server 207 via an Internet 255.

0034 Local storage 217 may be random access memory,
read-only memory, flash memory, a disk drive, an optical
drive, or another type of memory that is operable to store
computer instructions and data. The local storage/memory
217 stores instructions/data to instantiate a web page crawler
module 221, a web page ranking and listing module 223,
server side language identification module 225, server side
multi-language translator modules 227, thesaurus databases
229, and conjugate terms databases 233. Often, these mod
ules are software programs stored in storage or memory for
execution by the processing circuitry 209. In other embodi
ments, these modules may contain custom hardware, custom
peripherals, special input/output (I/O), etc. These modules
221, 223, 225,227, 229, and 233 allow the web browser agent
251 to utilize the translation services of the search engine
server 207, in addition to the usual search and result delivery
operations of the search engine server 207. That is, the web
browser agent 251 utilizes translation services of the search
engine server 207 to translate a web page in real time from a
first/original language to a target/foreign language (selected
by a user at the client device 261) and deliver the translated
web page to the web browser at the client device 261.
0035. The web browser typically downloads the web page
from an Internet-based host server (see servers 115 in FIG. 1)
by clicking on a web link in a search results list found by the
module 221 and provided for user viewing by the web page
ranking and listing module 223 in response to a query search
string in a search language. In another embodiment, search
ing and translation can be performed by directly accessing
content from the host Internet server and/or by providing a
web address for content from the browser. The web browser

agent 251 identifies a language of the web page (the first/
original language) and delivers the web link of the web page,
along with tags of the first/original language and a target/
foreign language, to the server-side multi-language translator
modules 227 for translation from the first/original language to
the target/foreign language (which could be any of the user
selected language among the search engine server 207 Sup
ported or predetermined and Supported languages). The
server side multi-language translator modules 227 then trans
lates the web page content from the first/original language to
the target/foreign language and delivers the translated web
page in the target language(s) to the web browser for display.
0036. In a case where the first/original language tag is not
received by the server-side multi-language translator mod
ules 227, the server-side language identification module 225
determines that language either by searching through the
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conjugate terms databases 233, by identifying the domain
name of the web page, or by optical character recognition and
pattern processing. The server-side multi-language translator
modules 227 contain a plurality of translators that support
translation of web pages from one language to any of the other
Supported languages in real time and delivery of the translated
pages to the web browser. If there are four supported lan
guages, for example, then the server side multi language
translator modules 227 may contain twelve translators, to
perform translations from any original language to any of the
other languages.
0037. In other embodiments, the search engine server 207
of FIG. 2 may include fewer or more components than are
illustrated as well as lesser or further functionality. In other
words, the illustrated search engine server is meant to merely
offer one example of possible functionality and construction
in accordance with the present invention.
0038 FIG. 3 is a schematic block diagram 305 illustrating
client-side multi-language translator modules 395 of the web
browser agent 369 (similar to agent 151 of FIG. 1), in a
multi-language translation scenario. The web browser agent
369 contains a plurality of client-side multi-language trans
lator modules 395 that translate web pages in real time or
off-line from a first language to a second language among all
of the Supported languages and displays these translations on
screen using tools in the web browser of a client device. In all,
if there are four Supported languages, for example, then
twelve real time translators are employed to perform transla
tions from any original language to any of the remaining
target languages. Therefore, the client side multi-language
translator modules 395 may contain twelve translators, in this
case, but may contain 2 modules, twenty modules, hundreds
of modules, or thousands of modules in other embodiments.

0039. The client side multi-language translator modules
395, for example, may contain English-German translator
module 331, English-French translator module 333, English
Hindi translator module 335 (and so on, covering all other
Supported languages, that is, English to all other target lan
guages that need translator modules), and German-English
translator modules 337 (and again covering all other desired
Supported target languages, that is, German to all otherlan
guages translator modules). All two-language combinations
need not be supported, for example, English to all the other
languages can be supported, but only translation from Ger
manto English is Supported with English as a target language,
for example. These translator modules 331,333,335, and 337
function in real time and/or can be programmed to passively
operate off-line or when selected or enabled by a user or some
other event other than the access to a page or internet content
of interest.

0040. For example, a user at the client device of FIG. 1 or
2 may download a web page in the first (local) language and
then translate the page using translator modules 331, 333,
335, and 337. The translator modules of FIG. 3 translate the

downloaded web page after downloaded or during the reading
of the page over the Internet (and whether while being online
or offline) into the second (foreign/target) language by click
ing or selecting one or more buttons in the toolbar or some
other event, provided by the web browser agent 369. The
buttons may have a title such as Translate to Second Lan
guage and the second language can be selected among any of
the predetermined languages such as English, German,
French, Czech, Hindi, or Chinese languages using pull-down
menus or other interfaces. And, the language available to the
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System for original language recognition and target language
translation may be selected by the user and added or deleted
from in the future. To select the second/target/foreign lan
guage, the web browser agent 369 may provide a dropdown
language selection menu in the toolbar or some other inter
face. The client-side multi-language translator modules 395
translate the web page to the second/target language when
initiated by the user as mentioned above and, with the assis
tance of the web browser software, displays the translated
web page in the second language on screen of the client
device. The translations done by the client-side multi-lan
guage translator modules 395. Such as translator modules
331, 333,335 and 337, are assisted and governed by multi
language translation rule modules 339 which contains spe
cific rules, processes, algorithms, special-cases, etc that assist
in the translation processes.
0041 FIG. 4 is a snap shot of a search result page 405
containing web links of web pages in accordance with the
embodiment of FIG.1. Specifically, the snap shot illustrated
in FIG. 4 shows a search result page 405 delivered to client
device browser 495 (a web browser and this snap shot pre
Sumes a German original language browser). FIG. 4 contains
a search result list 455 in the selected source/original lan
guage (German, in this example) as shown via web links 457
and 459. These links are displayed on web browser screen in
response to a search String of enquiry, which in this example
is Patent Services 425, typed in English into the browser.
These links 457 and 459 vector to web pages in their respec
tive host servers in German language. To get these search
results, the system has to translate patent services into a
German searchable construct and find correlating web sites as
search results. Then, these search results are presented to a
user (and can be done in another target or foreign language as
taught herein). Then, as the user selects interesting search
results, the system translates that content before providing it
to the user. Sometimes translation will require Some post
processing that is graphical or spatial, as some language read
right to left and some read left to right, and other languages
are shorter or longer than original languages when translated.
Therefore, some graphical or spatial correction may be
needed.

0042. The search result page 405 delivered may contain a
page title such as Search Engine's Web Page (www.Search
Engine.com) 421, in the German language. It may also con
tain a title such as SEARCHENGINE.COM 441 (again, in
the German language) and a toolbar 451 provided by the web
browser agent (containing two buttons, titled Translate to
English and Multi-Language Translation at Server, all in
German language). A language selection tool 449 is also
provided, that allows user to choose a destination language
(titled Select Language, in German language). In other
embodiments, the interface may provide for a change in the
original language, thereby allowing the German contained on
this page to be converted to another language, such as English
or French. A text entry such as Enter Search String: 423 (in
German language) and textbox 427 are provided to facilitate
user's further search, in one of the windows, and in this search

area is entered the search string “Patent Services' 425 in FIG.
4. This window also contains a Search 439 button (displayed
in German language) to initiate a search operation.
0043. In the snapshot of FIG.4, the search result page 405
shows results for the search string Patent Services 425 (en
tered in English language, for example, by a foreign visitor).
Again, if a user is having a hard time interfacing to the Screen

Nov. 19, 2009

of FIG. 4 given German language difficulties, the user can be
prompted in English on FIG. 4 to convert the screen of FIG. 4
to another language for improved comprehension by the user.
The search results based upon the English string Patent Ser
vices is provided in a second window such as links 457 and
459. Search results are provided in the window having a title
Search Results 455 and results may be displayed in German
language. Again, if the user cannot read these results, the user
may opt to have these links and search result sections trans
lated to anotherlanguage, in this case, likely English since the
search string is entered in English. The search result page 405
and client browser page 495 shown in FIG. 4 also contains the
prev' 485 and next 489 buttons (displayed in German lan
guage) to access prior displayed search result pages and the
Subsequent search result pages, respectively.
0044 FIG. 5 is a snap shot 505 of a web page in a local
(German) language. FIG. 5 shows FIG. 4 as it would look
upon clicking on a web link in the search result page of FIG.
4. the information on FIG. 4 is Superimposed with a web page
translated to a foreign (English) language by the web browser
agent of client device in FIG. 5, in accordance with the system
configuration and embodiment of FIG. 1. Specifically, the
snapshot 505 illustrated in FIG. 5 shows two web pages, one
superimposed on another. The one web page 511 that is
underneath (only partly visible in the FIG. 5 illustration) is a
web page in German language, downloaded from an Internet
server in response to the clicking of a web link www.iipser
vices.com in FIG. 4. This web page contains a page title in
German language—equivalently in English Search Engine's
Web Page (www.Search Engine.com) 511. And, a web
browser agent provides a toolbar containing tools for trans
lating the page and related content to English and performs
additional multi-language translation at the server, followed
by a language selection dropdown menu. The illustration of
the underneath web page 511 in German language shows a
title and a text in German language (only partly visible in
illustration).
0045. As a result of a user clicking on a button for trans
lating to English, the Superimposed web page in the client
browser 595 (i.e., an English translated web page, fully vis
ible in the illustration) is constructed by the web browser
agent. After translation to English is complete, the English
information is displayed on another window as shown in FIG.
5. Again, spatial, graphical, and other screen processing may
need to occur to render the English version readable as com
pared to the German version. The translated web page con
tains a page title HIP Service's Web Page (www.ipservices.
com) 521 (translated from German to English language). It
also contains a title Such as IIP SERVICES.COM 541

(again, translated from German to English language) and a
tool bar 551 provided by the web browser agent (containing
two buttons, titled Translate to English and Multi-Lan
guage Translation at Server, all displayed in English lan
guage). A language selection tool 549 is also provided, and
this tool allows user to choose a destination language (titled
Select Language, displayed in English language).
0046. The translated web page shows translated text in the
web page in another window, displayed in the English lan
guage. Note, even within a single language, there may be
versions. Or example, English is slightly different in the US
verses England versus Australia. The same is true for Spanish
and other languages. Therefore, a single language may have
different translation processes for a target area, demographic,
or country. A title for the translated text is also provided for
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the user's benefit, such as Translated Text (From German to
English)' 555. The illustration also shows a translated
English language text 557. The translated web page also
contains the prev' 585 and next 589 buttons (displayed in
English language) to access prior displayed search result
pages and the Subsequent search result pages, respectively.
0047 FIG. 6 is a flow diagram 605 illustrating the func
tionality of the web browser and web browser agent of FIG.1.
during a translation process. The functionality 605 begins at a
block/step 607, where the web browser sends a search string
in an entry language to the search engine server. Then, at a
next block/step 609, the web browser receives web links in a
search result page in an original language. At a next block/
step 611, the web browser initiates the opening of a web page
in the original language, upon a user at the client device
clicking on a web link in the search result page. Then, the
opened web page in the original language is displayed on the
screen, by the web browser.
0048 For example, a foreign visitor to Germany, who
understands English only, may intend to search for web links
in a local language (say, in German language, the first/original
language) and provides a search String in web browser in
English (the second/entry/search language) and as a result
obtains the search results that vector to German language web
pages. Then, the user utilizes the services of the web browser
agent to translate an opened web page to an English language
(that is, from the first/original language to the second/entry/
target language).
0049. Upon a click from the user on a button provided by
the web browser agent (such as a Translate to First Lan
guage’ Tab Button) to translate from the first/original lan
guage to the second/target language, at a next block/step 613,
the web browser agent identifies the first language (the lan
guage of the web page) by using few terms from the web page
and utilizing a conjugate terms database or by other means.
The conjugate terms database consists of words and strings in
a plurality of predetermined languages Succeeded by a plu
rality of words and strings expressing precise or approximate
meanings in rest of the predetermined languages, along with
respective language tags. The other means of identifying the
language of the web page may include identifying the lan
guage tag of few characters in the web page by using a
database containing alphabets in various languages suc
ceeded by language tags or by identifying the domain name of
the web page, or by character recognition, pattern recogni
tion, language tag requirements in HTML/XML, etc.
0050. At a next block/step 615, the web browser agent
translates the web page to the second/target language, by
using translator modules that are built-in to the system. At a
next block/step 617, the web browser agent displays the web
page translated to the second/target language, with the help of
tools in web browser, and in a different window (or in the
single window in a next page) in one embodiment.
0051 FIG. 7 is a flow diagram 705 illustrating the func
tionality of the web browser and web browser agent of FIG.1.
The functionality 705 illustrated in FIG. 7 is the functionality
during a translation process that occurs in conjunction with
search engine server's translation services. The functionality
705 begins at a block/step 707, where the web browser sends
a search String in a second language to the search engine
server of FIGS. 1-2. At a next block/step 709, the web browser
receives web links in a search result page in first/original
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language and upon clicking on a web link in search result
page the web browser opens the web page in the first/original
language.
0.052 At a next block/step 711, upon clicking multilan
guage translation at server tab button, the web browser agent
identifies the first/original language (the default language of
the web page) by using few terms from the web page and
conjugate terms database or by other means taught herein
(such as, by identifying the language tag offew characters in
the web page by using a database containing alphabets in
various languages succeeded by language tags or by identi
fying the domain name of the web page). At a next block/step
715, the web browser agent requests for the web page to be
translated to another language (which may be different from
the search string language that was used or the original lan
guage used by the web content). Translation is requested by
sending web link of the web page, translation request, and
target language name to the search engine server. At a final
block/step 717, the web browser receives and displays the
web page content as translated to the target language in a
different browser page or window.
0053 For example, the web browser may download the
web page from an Internet-based host server by clicking on a
web link in search results provided by the search engine
server in response to a query search String in English language
(the second/entry language) or by directly accessing from the
host internet server by providing web address. Then, the web
browser agent identifies language of the web page (German
language, the original language, for instance) and delivers the
web link of the web page, along with tags of the German
language and English language (a target language, which may
also be any other language rather than English), to the search
engine server for translation from the German language to the
English language.
0054 The search engine server in turn translates the Ger
man language web page to an English language and delivers
the translated English language web page to the web browser
for display. If the German language tag is not received by the
search engine server, then the search engine server deter
mines the language either by searching through the conjugate
terms databases or by identifying the domain name of the web
page. The search engine server contains a plurality of trans
lators that Support translation of web pages from one lan
guage to any of the other Supported languages in real time and
deliver them to the web browser.

0055 FIG. 8 is a flow diagram 805 illustrating function
ality of the search engine server of FIG. 1 during a translation
process that is initiated by a web browser agent in a client
device. The functionality 805 begins at a block/step 807,
when the search engine server receives a search String in a
second/target language from the client device. At a next
block/step 809, the search engine server delivers a first search
result page, containing web page links in a first/original lan
guage. Then, at a next block/step 811, the search engine
server receives a request for a web page to be translated to a
third/final language, along with web link, translation request,
and third/final language tag.
0056. At a next block/step 813, the search engine server
retrieves the web page vectored by the web link, from a cache
database or Internet based host server. Then, at a next block

815, the search engine server identifies the language tag of the
web page to be translated by using conjugate terms database
or by other means taught herein (i.e., identification of the
language tag of characters in the web page by using a database
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containing alphabets in various languages succeeded by lan
guage tags or identification of language tag by determining
the domain name of the web page). At a next block/step 817,
the search engine server translates in real time from the first/
original language to the third/final language using server side
multi language translator modules. Finally, at a final block/
step 819, the system delivers translated web page to be dis
played in a second browser page.
0057 For example, the search engine server (as soon as it
receives a web link of a web page (say, Spanish language) and
information along with the first language tags (Spanish lan
guage) and the third language (say, Czech language) tags and
a request for translation) identifies the Spanish language tag
belonging to the web page by searching through conjugate
terms databases embedded in the search engine server and
then retrieves the Spanish language tag. The conjugate terms
databases, for example, contains many strings and terms from
the Spanish language (along with all other Supported lan
guages) in one column along with Spanish language tags in
another column and a plurality of corresponding conjugate
English language strings and terms (as well as that of all other
Supported languages) in a series of Succeeding columns. The
language identification may also take other forms. Then, the
search engine server translates the Spanish language web
page in real time to English language and delivers it to the web
browser.

0058. The terms “circuit” and “circuitry” as used herein
may refer to an independent circuit or to a portion of a mul
tifunctional circuit that performs multiple underlying func
tions. For example, depending on the embodiment, process
ing circuitry may be implemented as a single chip processor
or as a plurality of processing chips. Likewise, a first circuit
and a second circuit may be combined in one embodiment
into a single circuit or, in another embodiment, operate inde
pendently perhaps in separate chips. The term "chip, as used
herein, refers to an integrated circuit. Circuits and circuitry
may include general or specific purpose hardware, or may
include Such hardware and associated Software such as firm

ware or object code.
0059. As one of ordinary skill in the art will appreciate, the
terms “operably coupled and “communicatively coupled.”
as may be used herein, include direct coupling and indirect
coupling via another component, element, circuit, or module
where, for indirect coupling, the intervening component, ele
ment, circuit, or module may or may not modify the informa
tion of a signal and may adjust its current level, Voltage level.
and/or power level. As one of ordinary skill in the art will also
appreciate, inferred coupling (i.e., where one element is
coupled to another element by inference) includes direct and
indirect coupling between two elements in the same manner
as “operably coupled' and “communicatively coupled.”
0060. The present invention has also been described above
with the aid of method steps illustrating the performance of
specified functions and relationships thereof. The boundaries
and sequence of these functional building blocks and method
steps have been arbitrarily defined herein for convenience of
description. Alternate boundaries and sequences can be
defined so long as the specified functions and relationships
are appropriately performed. Any such alternate boundaries
or sequences are thus within the scope and spirit of the
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of these functional building blocks have been arbitrarily
defined for convenience of description. Alternate boundaries
could be defined as long as the certain significant functions
are appropriately performed. Similarly, flow diagram blocks
may also have been arbitrarily defined herein to illustrate
certain significant functionality. To the extent used, the flow
diagram block boundaries and sequence could have been
defined otherwise and still perform the certain significant
functionality. Such alternate definitions of both functional
building blocks and flow diagram blocks and sequences are
thus within the scope and spirit of the claimed invention.
0062 One of average skill in the art will also recognize
that the functional building blocks, and other illustrative
blocks, modules and components herein, can be implemented
as illustrated or by discrete components, application specific
integrated circuits, processors executing appropriate Software
and the like or any combination thereof. Although not spe
cifically shown herein, the client devices taught in FIGS. 1-2
have memory, network interface circuitry, and memory/stor
age in a manner similar to any consumer client device (such as
a printer, cell phone, PDA, etc) or any personal computer,
server, or mobile computer device. Therefore, the client
devices taught herein have similar computer internal compo
nents as shown for the server in FIG. 2 herein whereby the
web agent 151 and related software components are rendered
functional by a CPU, memory, and/or I/O circuitry. It is also
important to note that the web content translation steps,
search String translation processing, language identification
processing, etc., can be performed by a Smart client device or
by one or more servers in a centralized cloud computing
environment. Therefore, all the functions and features taught
for a client device herein may also be performed on a search
engine server device or some other server, and vice versa.
0063 Moreover, although described in detail for purposes
of clarity and understanding by way of the aforementioned
embodiments, the present invention is not limited to Such
embodiments. It will be obvious to one of average skill in the
art that various changes and modifications may be practiced
within the spirit and scope of the invention, as limited only by
the scope of the appended claims.
1. A client device containing a web browser that Supports
accessing of web pages from a server over the Internet, the
client device comprising:
a processing circuit;
memory coupled to the processing circuit;
network interface circuitry coupled to the processing cir
cuit, wherein the processing circuit, memory, and net
work operationally interface to provide the following
features:

claimed invention.

a web browser agent, associated with the web browser,
that Supports language translation of a downloaded
web page from the server, the translation being from a
first language to a second language, wherein the web
browser agent comprises: (i) a client side language
identification module that supports identification of
the first language of the downloaded web page; and
(ii) a client side translator module that Supports trans
lation of the downloaded web page from the first
language to the second language;
wherein the web browser displays the downloaded web
page, in the first language on screen of the client

0061 The present invention has been described above
with the aid of functional building blocks illustrating the
performance of certain significant functions. The boundaries

wherein the client side language identification module
identifies the first language, by extracting content

device;
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from the downloaded web page and processing it
using a language recognition process;
wherein the client side translator module translates the

downloaded web page from the first language to the
second language, to construct a translated web page;
and

wherein the web browser displays the translated web
page, in the second language, on a display Screen of
the client device for interface by a user.
2. The client device of claim 1, wherein the web browser

agent further comprises a conjugate terms database that is
used for the language recognition process.
3. The client device of claim 2, wherein the conjugate terms
database comprises original language segments in a plurality
of predetermined languages succeeded by a language seg
ments expressing precise or approximate meanings of the
original language segments in a plurality of other predeter
mined languages, along with respective language tags.
4. The client device of claim 2, wherein pattern recognition
is used as the language recognition process to identify the first
language.
5. The client device of claim 1, wherein the web browser

agent further comprises a character set identification module.
6. The client device of claim 5, wherein the character set

identification module comprises alphabets in various lan
guages Succeeded by a language tag, wherein the characterset
identification module may be used to identify the first lan
gllage.

7. The client device of claim 5, wherein the character set
identification module assists the client side language identi
fication module in identifying a first language of the down
loaded web page.
8. The client device of claim 1, wherein the web browser

agent further comprises a translation rule module.
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string provided by a user in a search language, and
displays the web page on Screen of the client device;
wherein the server side language identification module
identifies the first language, by extracting content
from the web page and processing the content;
wherein the server side multi language translator mod
ules enables effective searching by translating the
search String provided in the search language to the
first language so that local web content can be
searched in the first language;
wherein the server side multi language translator mod
ules translates contents of the web page from the first
language to the second language for legible presenta
tion to a user that comprehends the second language;
and

wherein the search engine server delivers the translated
web page in the third language through the network
interface circuitry to the web browser for display on a
physical display Screen.
13. The search engine server of claim 12, wherein the
search engine server further comprises a server side language
identification module that can recognize the first language,
the search language, and the second language.
14. The search engine server of claim 13, wherein the
server side language identification module identifies first lan
guage of the web page, upon delivery of a web link of the web
page by the client side server translation Support module, in
the absence of tag that identifies the first language for the
Search engine server.
15. The search engine server of claim 12, wherein the web
browser agent further comprises a character set identification
module that can identify the first language via character rec
ognition.
16. The search engine server of claim 15, wherein the

9. The client device of claim 8, wherein the translation rule

character set identification module assists the client side lan

module comprises rules that are necessary to translate content
from the first language to the second language, by using the

guage identification module in identifying the first language
of the web page.
17. The search engine server of claim 12, wherein the first
language is identified by the search engine server via pattern
recognition of textual content within the web page.
18. The search engine server of claim 12, wherein the
translation from the first language to the second language is
initiated by an appropriate selection made by a user in a

client side translator module.

10. The client device of claim 1, wherein the translation

from the first language to the second language is initiated by
a user selection in a toolbar associated with the web browser.

11. The client device of claim 1, wherein the first language
and the second language are Subsets of a few predetermined
set of languages, wherein the client device can provide a multi
language translation process whereby several web content
languages can each be translated to many different target
languages.
12. A search engine server adapted to be communicatively
coupled via a network that supports delivery of web links to a
web browser, the search engine server comprising:
a processing circuit;
memory coupled to the processing circuit;
network interface circuitry coupled to the processing cir
cuit, wherein the processing circuit, memory, and net
work operationally interface to provide the following
features:

a plurality of serverside multi-language translator mod
ules that Support translation of web page content of a
web page from a first language to a second language;
a server side language identification module that Sup
ports identifying the first language of the web page;
wherein the search engine server accesses a web page in
the first language from over the Internet using a search

toolbar of a user interface of the web browser.

19. A method performed by a web browser agent incorpo
rated into web browser in a client device, the method com

prising the steps of:
waiting for user input via an interface within a web browser
agent that appears on the screen of the client device;
finding search result web pages by translating and using the
user input;
identifying a first language of a search result web page that
is found in response to the user input via the interface;
translating the web page from the first language to a second
language selected by the user, and
displaying the translated web page in the second language
on the screen of the client device using web browser
tools.

20. The method of claim 19, wherein the step of identifying
the language of the web page comprises determining the
language of the web page by searching through a conjugate
terms database, that contains words and strings in various
languages associated with a plurality of words and strings
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expressing precise or approximate meanings in other languages.

21. The method of claim 19, wherein the step of identifying

the language of the web page comprises identifying characters in the web page using character sets in various languages
along with language tags.

22. The method of claim 19, wherein the step of identifying
the language of the web page comprises extracting content

from the web page and using pattern recognition on the con

tent to identify the first language.
ck

