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SEARCH ENGINE FOR REFINING CONTEXT-BASED QUERIES BASED UPON HISTORICAL USER FEEDBACK

[0001] This application claims priority to People’s Republic of China Patent
Application 200910001555.7 entitled METHOD AND SYSTEM FOR WORD MATCHING
AND INFORMATION QUERY, filed January 12, 2009 which is incorporated herein by

reference for all purposes.

FIELD OF THE INVENTION

[0002] The present application relates to data processing technology and, in

particular, to a method and a device for word matching and information query.

BACKGROUND OF THE INVENTION

[0003] Latent word meaning usually refers to the latent meaning of a word or phrase

and it usually may be expressed in one or more words or phrases. For example, the latent

word meaning of “/K#” (fridge) generally refers to “E8,7Kf8” (refrigerator), while the latent

word meaning of “#BFE” (cotton slippers) generally refers to “Z& % H#E#E> (all-cotton
slippers), etc.

[0004] Many studies have been carried out on the automatic finding of latent
semantics, most of which attempt to find near-synonym using the co-appearance and link
relation of words. Some existing techniques use synonyms to determine the relationship
between words. The number of vocabulary entries obtained based on manual-labeled
corpora, however, is limited and it can be difficult to guarantee the effect of automatic
finding of synonyms.

[0005] The indexing mode of a search engine typically includes separate word
search, word partitioning indexing, and hybrid indexing. When using the separate word
indexing technique, the distance between the separate words in a file typically needs to be
calculated. Thus, the efficiency is often low and accuracy often poor. The problem is

particularly pronounced in languages without natural word separators (e.g., spaces) between

words, such as Chinese. For example, the differences among “&RZ5” (pesticides), “#RE
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I~ (Shen Nong pharmaceuticals) and “##RRZ] ™ (Shen Nong pesticides factory) cannot

be readily distinguished using separate word indexing. In contrast, the word partitioning
search technique has higher accuracy and is fast, but the recall rate is often low. For

»

example, when it searches for “/K#&” (fridge), only the results for “/K#” (fridge) can be

found and the results of “EBIKFE” (refrigerator) cannot be found. For the hybrid indexing

method in which the separate word indexing and the word partitioning indexing are
combined, it usually first queries according to the word partitioning indexing technique and
then queries according to the separate word indexing technique. For example, when “B¥¢¥H
#5 (glass bottle) is queried, the results of “BEIEHR (glass bottle) are found according to
word partitioning indexing and then other results are found according to separate word
indexing. This makes up for the disadvantages of the two earlier-mentioned methods, but

BEREHR T (glass bottles) is found according to separate word indexing and the search
engine cannot distinguish between “BXHENET> (glass bottles) and “AE= RIHMBAE T

(causing bottle neck), therefore the accuracy is affected. More effective search techniques

are therefore needed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Various embodiments of the invention are disclosed in the following detailed

description and the accompanying drawings.

[0007] FIG. 1A is a block diagram illustrating an embodiment of a query processing
system.

[0008] FIG. 1B is a flowchart of an embodiment of a process for performing a query.
[0009] FIG. 2 is a block diagram illustrating an embodiment of a query processing
system.

{0010] FIG. 3 is a block diagram illustrating an embodiment of the matching module.
[0011] FIG. 4 is a block diagram illustrating an embodiment of the first-query-

keyword obtaining module.

[0012] FIG.5 is a flowchart illustrating an embodiment of a process for word

matching.

[0013] FIG.6 is a block diagram illustrating an embodiment of a device for word
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matching.
DETAILED DESCRIPTION
[0014] The invention can be implemented in numerous ways, including as a process;

an apparatus; a system; a composition of matter; a computer program product embodied on a
computer readable storage medium; and/or a processor, such as a processor configured to
execute instructions stored on and/or provided by a memory coupled to the processor. In this
specification, these implementations, or any other form that the invention may take, may be
referred to as techniques. In general, the order of the steps of disclosed processes may be
altered within the scope of the invention. Unless stated otherwise, a component such as a
processor or a memory described as being configured to perform a task may be implemented
as a general component that is temporarily configured to perform the task at a given time or a
specific component that is manufactured to perform the task. As used herein, the term
‘processor’ refers to one or more devices, circuits, and/or processing cores configured to

process data, such as computer program instructions.

[0015] A detailed description of one or more embodiments of the invention is
provided below along with accompanying figures that illustrate the principles of the
invention. The invention is described in connection with such embodiments, but the
invention is not limited to any embodiment. The scope of the invention is limited only by the
claims and the invention encompasses numerous alternatives, modifications and equivalents.
Numerous specific details are set forth in the following description in order to provide a
thorough understanding of the invention. These details are provided for the purpose of
example and the invention may be practiced according to the claims without some or all of
these specific details. For the purpose of clarity, technical material that is known in the
technical fields related to the invention has not been described in detail so that the invention

is not unnecessarily obscured.

[0016] FIG. 1A is a block diagram illustrating an embodiment of a query processing
system. In the example shown, query processing system 150 includes a query processing
server 152, which in some embodiments include one or more devices having one or more
processors coupled to one or more memories. Query processing server 152 includes one or
more interfaces configured to receive user inputs, for example user inputs sent by client

devices such as 154 over a network 155, which may be the Internet or other communications
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network. Examples of a communication interface include without limitation external
connections, such as a port, cable, wired or wireless network interface card, etc., and internal
connections, such as a communication bus. In some embodiments, the client device is a
computing device such as a computer or mobile device with networking capabilities. Query
processing server 152 has access to a user feedback database 156 that stores user feedback
logs.

[0017] As will be described in greater detail below, upon receiving user input, the
query processing server processes the user input to generate query keywords based on the
user input and user feedback log. In some embodiments, the query keywords are sent to a
search engine 158 which locates and returns search results based on the query keywords. In
some embodiments, the search engine is configured to search for specific content stored in a
database, such as product information on an electronic commerce website. In some
embodiments, the search engine is configured as a general purpose search engine that
searches for content on the Internet. The functions of the keyword search engine and the
query processing server are combined in some embodiments; thus, the query processing
server uses the keywords to perform search and returns the results directly. The search
results and user response to the search results (such as user selection/click-through) are

updated in the user feedback database.

[0018] FIG. 1B is a flowchart of an embodiment of a process for performing a query.
Process 100 may be performed on a system such as 150. At 102, a user input that includes a
plurality of symbols is received. In some embodiments, the user input is sent from a client
device such as 154 via a web browser or other user interface tool to the query processing
server. As used herein, a symbol refers to a character or a letter. A number of

characters/letters form a word.

[0019] At 104, a first set of query keywords are determined based on the user input.
The first set of query keywords may include one or more words. In some embodiments, the
user input is used directly as the first set of query keywords. In some embodiments, the user
input is partitioned and the partitioned words are used as the first set of query keywords. In
some cases the user input is in a letter based language such as English, where words are
naturally separated by spaces. The user input therefore does not require context based
processing and the first set of query keywords include the words in the user input and/or
stemmed input words. In some cases, character based languages such as Chinese is used as

the user input language. Since there are no specific character dividers in such languages, the
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input symbols are partitioned into words based on context, and the first set of query
keywords include the partitioned words. In some embodiments, the first set of query
keywords also includes the characters in the user input, which are available without any
partitioning.

[0020] At 106, a user feedback log is obtained based on the first set of query
keywords. The user feedback log, which is obtained from a database such as 156 in some
embodiments, includes historical query results using the first set of query keywords as the
target (or object) of the query and the selection frequency (also referred to as the click-
through rate) by the users. In various embodiments, the selection frequency may include
selection frequency on the previous query results and/or selection frequency on the contents
of previous results. The user feedback log is gathered by the search engine. In some
embodiments, keywords input by the users, past query results (e.g., web page file
identifiers/universal resource locators (URLs)), click frequencies on the past query results,
display frequencies of the past query results, etc. are collected by the search engine and

stored. Suppose, for example, the first set of query keywords include the words “western

medicine” or “FaZ5”, then the user feedback log includes records of all or some of the results
returned when users previously made queries using the words “western medicine” or “PH#5”.

[0021] At 108, a second set of query keywords that matches the first set of query
keywords based on the user feedback log is determined. In some embodiments, the second
set of query keywords includes latent meaning words derived based on the user feedback
log. All or a portion (such as a randomly selected portion) of the previous records may be
used to establish latent word meaning. The automatic finding of latent words with latent
meaning refers to the finding of one or more words (or phrases) with relevant or similar
word meaning as the original word. Based on user feedback logs, the latent word meaning
relationship between the query word and the historical query results that embody the user’s
intention can be reliably and automatically found. The latent word meaning relationship is
in turn used to improve the accuracy rate and intelligence of the search engine. Therefore,
the user feedback log may include all previous historical query results that use the first set of
query keywords as the search target and all previous click selecting frequencies of users on

the historical query results.

[0022] In some embodiments, determining the second set of query keywbrds

includes: obtaining the content of historical query results of the first set of keywords,
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partitioning the content of the historical query results to obtain a set of partitioned words,
and determining the second set of query keywords based on selection frequencies of the

partitioned words.

[0023] At 110, a query is made using at least some of the second set of query
keywords, and query results are obtained. In some embodiments, the query keywords are

input into a search engine to obtain the query results.

[0024] At 112, query results based on the second set of query keywords are used to

update the user feedback database from which the user feedback log is obtained.

[0025] In various embodiments, the first set of query keywords belong to one or
more of the following types:

[0026] Type 1: words adjacent to the partitioned words. For purposes of illustration,
the statistical result related to the selection frequency in such a case is denoted as P1 in the
following description.

[0027] Type 2: words including a portion of the partitioned words. The statistical
result related to the selection frequency in such a case is denoted as P2 in the following
description.

[0028] Type 3: words including partitioned word. The statistical result related to the
selection frequency in such a case is denoted as P3 in the following description.

[0029] The user feedback log is adapted to record information corresponding to the
query word such as historical query results and click frequencies, and display frequencies of
the historical query results; for example, the query result may be a web page. For a given
query word, a resulting web page with higher selection frequency is deemed to be more
relevant to the query word. The latent word meaning of a word refers to another word that is
synonymous, near-synonymous or partially synonymous to the original word, for example,

BEFR” and “BEBER T (“glass bottle” and “glass bottles™); in another example, “ AFK”,

«8 APBK” and “S# K" (“double bed”, “single bed”, “mattress bed”) all have the latent

word meaning of “FE” (“bed”) which is a place for people to sleep, but “FEK” (“flower

bed”) does not have the latent word meanings of “IK” (“bed”).

[0030] At least three types of latent word meanings are used in various embodiments

of this application. The first type of latent word meanings are words that often appear in

pairs, for example, “Motorola” and “company” (“BEFEFHI” and “/2&]”), “Motorola” and
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“mobile phone” (“EEFEF N” and “FH1”). Such a relationship indicates a correlation

between two words. Stated another way, some words after word partitioning are deemed to
be adjacent (at least in meaning) to the query word. The second type of latent word meaning

for a word includes a plurality of words that appear in a certain order. For example, the

query keyword “glass bottle” has corresponding latent words “glass” and “bottle”, “IRIE ¥R
has latent meaning words “¥{ " and “#F”, and “% &> (beauty) has corresponding latent

words “ERRHY” (beautiful), “ZZ A (woman), that is, the partitioned words includes at least
a portion of the query word after word partitioning. The third type of latent word meaning is

a word or character that forms another word. For example, “%F” (shrimp) and “X$ 4F”

(prawns), “B” (alcohol) and “M;E” (beer), that is, the partitioned words include the query

keyword. Such latent word meanings automatically found via user feedback such as click
frequency usually represents the intention of the searched key word input by a user, which

can be used to improve the accuracy rate of the search engine. For example, when a user

searches for “BK” (“bed”), the actual intention of the user is usually a bed for sleeping, for
example, “# A K" (“single bed”), “¥X A K" (“double bed”), and “KRIRK” (“wooden bed”),
rather than a general support structure such as “T&BK> (“flower bed”) or some kind of
machinery “Z=K” (“lathe”). Based on user feedback such as selection of displayed search
results, it can be determined that that “8 A BK” (“single bed”), “IX A K" (“double bed”), and
“KRHIEK” (“wooden bed”) have a latent word meaning of “BK” (bed for sleeping), while as

TEER” (“flower bed”) does not has a latent word meaning of “BK”.

[0031] In some embodiments, the first set of query keywords is obtained according
to steps 102 and 104 and the historical query results (web page URLs, file IDs, etc.), the
click frequencies, and display frequencies of the historical query results or a combination
thereof is obtained according to step 106. Word partitioning is performed on the first set of
query keywords. If the first set of query keywords includes a plurality of words, the
corresponding historical query results and related information in the user feedback log of the

query words are added to each user feedback log corresponding to each partitioned word.
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Thus, each partitioned word will have its own corresponding historical query results. As a
result of the processing, each query of the user feedback log will be an independent
partitioned word. The above processing related to P1, P2, P3 will be respectively performed
on each partitioned word or a part of the partitioned word and the selection of historical
query results may be determined according to the information of total query times, click
times, exposure times of the historical query results, or a combination thereof. The historical
query results corresponding to the partitioned words are processed respectively. All
character strings that totally match the partitioned words are found in the historical query
results in the user feedback log (here, totally matching means that the partitioned word is a
substring of the character string) and the length of the character string may be the length of a
sentence that contains the partitioned words, or M times of the length of a sentence that
contains the partitioned words, wherein M may be an arbitrary integer greater than 1.
Depending on the type of the partitioned word, the corresponding statistical result of P1, P2,
or P3 is computed for each partitioned word. For purposes of illustration, files are used as
the query results in the following embodiments, although other results such as URLs or other
appropriate search objects can be used as well. During implementation, the selection
frequencies of the query results and/or the selection frequencies of the contents of the query

results may be considered.

[0032] In some embodiments, the first set of query keywords is obtained based on
user input according to steps 102 and 104 and historical query results (web page URLs and
file IDs, etc.), click frequencies, display frequencies of the historical query results, or a
combination thereof is obtained from user feedback log according to step 106. Meanwhile, a
query dictionary may be optionally preconfigured and information corresponding to different
search words, such as historical query results (web page URLs and file IDs, etc.), click
frequencies, display frequencies of the historical query results, or a combination thereof may
be input in advance. This way, when the first set of query keywords is input, the second set
of query keywords may be obtained quickly and easily using the query dictionary. That is,
the content of the previous user feedback log is pre-stored for query and the query dictionary
may also be updated according to a new user feedback log; however, the user feedback log

may also be invoked after the first query key word is input.
[0033] The processing of different types of partitioned words is discussed.

[0034] Type 1: partitioned words being adjacent to the first set of query keywords. If

the first set of query keywords includes a partitioned word of a character string, for example,
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the first query keyword is “3£7x” and the historical query result in the user feedback log is a
file that includes the content “ o [E | % |% & | T |4 R K|, |FK|\EKE oS8 H 4>

(Chinese | ancient | beauty | Xishi | named | Yiguan |, born | during | Chungiu | Zhanguo |
period” (here, “|” represents the place where word partitioning occurs). Here, the number of
appearances (T) of the partitioned words immediately adjacent to the query keyword in the
query result string is multiplied by the click frequency and/or display frequency of the query
result, and the product is taken as a coefficient of weight, marked as times weight (1), and is
added to the count P1 of the total query result. P1 includes the weight (1) of the number of
times each word that appears in front of or behind the first query keyword. For example, in
this example, if the weight of the file is 0.5, the result corresponding to “#{X” (ancient) and
“Paf” (Xishi) in P1 (here, two words are immediately adjacent to the query keyword and
T=1) will be correspondingly increased by 0.5.

[0035] Type 2: partitioned words include portions of words in the first set of query
keywords. If the first set of query keywords is included in a plurality of adjacent word
partitioning results. For example, the first query keyword is “3€%¢” (beauty) and the

historical query result in the user feedback log has the partitioned content “78 fifi| & |{>| 3£ [

#Y|Zz A\|” (Xishi | is | a | beautiful | woman [). At this point, the number of appearances of a

partitioned word that includes the first query keyword appears is multiplied by the click
frequency and/or display frequency of the query result, the product is taken as a coefficient
of weight, marked as times weight (2), and it is added to the count P2 of the total query
results. P2 includes the weight (2) of the number of times a plurality of partitioned words of

the first set of query keywords appears in the same order. Therefore, in this example, if the

weight of the file is 0.3, the result corresponding to “3£FFfY|%x A" in P2 is increased by 0.3.

[0036] Type 3: partitioned words include the first set of query keywords. If the first
query keyword is a substring of a partitioned word, for example, the query word is “VKF”
(fridge) and the historical query result in the user feedback log has the partitioned content

B8 7K HE | ZE R BF

JFH| 5|48 (refrigerator | air conditioning | maintenance | and | repair).

At this point, the number of appearances of the partitioned word containing the first query
keyword is multiplied by the click frequency and/or display frequency of the query result,

the product is taken as a coefficient of weight, marked as times weight (3), and it is added to
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count P3 of the total query result, wherein P3 is the weight (3) of the number of appearances

of a partitioned word including the first query keyword in the query result. Therefore, in this

example, if the weight of the file is 0.8, the result corresponding to “E7KF” (refrigerator)

in P3 is increased by 0.8.

[0037] The processing steps are repeated until every partitioned word in all the
historical query results in the user feedback log is processed. Based on the weighted sum of
the number of times the partitioned word appears according to P1, partitioned words of
which the times weight sum is larger than a first threshold are taken as the first latent word
meaning relation of the query word. Similarly, according to the weighted sum of the number
of times partitioned words appear in P2 and P3, partitioned words of which the times weight
sums are larger than a second threshold and a third threshold respectively are taken as the

second latent word meaning and the third latent word meaning relation of the word.

[0038] In various embodiments, one or more of the latent word meanings are
processed. The first, second, and third thresholds may be fixed thresholds or dynamically
adjusted according to the overall query results of the query word. For example, weighted
summation is performed on all query result files that contain the matched character string
and then the result obtained is multiplied by a coefficient, which may be dynamically set
according to the query results. By setting a threshold, the words of the latent word meaning
of a part of the query word are selectively determined instead of being an unconditionally
feedback.

[0039] In some embodiments, when the second set of query keywords that matches
the first set of query keywords is determined according to the historical query results and
selection frequencies, it may require that the selection frequencies be larger than the given
threshold, wherein, the selection frequencies may be the selection frequencies of users on the
historical query results and it may also be the selection frequencies of users on the contents
of historical query results. The click frequency and/or display frequency of a file or its
content is taken as a coefficient of weight. The coefficient may be one or both of the click
frequency and the display frequency and the value of the coefficient may have a linear or
nonlinear relation with the click and display frequency. For example, the coefficient
wherein both frequencies are greater than a given threshold is set to 1, otherwise, the
coefficient is 0; or the coefficient with the highest click frequency and display frequency is 1
and other coefficients are normalized to [0,1] by being divided by the maximum value. The

purpose for selecting the selection frequency is to find the latent word meaning using the
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selection frequency. Some information with low selection frequency may be filtered by the
given threshold, thereby improving the speed of the finding of the latent word meaning and

avoiding the interference of some information at the same time.

[0040] In various embodiments, the selection frequencies include one or more of:
click frequencies on the historical query results, display frequencies on the historical query
results, reading time on the historical query results, and importance of the historical query
results. The click frequency and display frequency (or one of them) of the file is taken as a
coefficient of weight and the coefficient may also be other information of the file, for
example, a combination of the amount of time users spent reading the file, a degree of

importance, the click frequency, and the display frequency.

[0041] In implementation, relationship between the query word and its latent word

meaning is commutative. For example, “XH|#RF” (glass | bottles) is the latent word

meaning of “BEFEH” (glass bottle), and “HLEHHR” (glass bottle) is the latent word meaning

of “BEFEPEF" (glass | bottles); “EBKFH” (refrigerator) is the latent word meaning of “VKF8
” (fridge), and “7k#8” (fridge) is the latent word meaning of “EBKF” (refrigerator).

[0042] Different techniques may be used to determine the first set of query keywords
in step 104. One technique involves word partitioning being first performed on the
information content that is input by a user and the partitioned words are used to obtain the
query keywords. In another technique, the information content is decomposed into
characters and each character is used as a query keyword. Different ways of keyword
determination may be performed at the same time, or combined. In the combined technique,
word partitioning is first performed on the query word input by a user. Word partitioning
result query is performed using the partitioned words. The latent semantics of the
partitioned words of the query words are used to perform additional query and finally
separate word query may be performed. Word partitioning result query refers to that the
correlated result is queried from the word partitioning index according to the word
partitioning result of the query word; separate word query refers to that the result is queried
from the separate word indexing; and latent semantics query refers to that the query result is

obtained using the latent meaning of the query word.

[0043] For a word of the first latent word meaning, the correlated result is queried

via “query word + word of the first latent word meaning”, if the query word is “EEFEZ I~
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(Motorola), the correspohding word of the first latent word meaning is “EEFfEF L F)”
(Motorola company) and “EEFEF R F H1” (Motorola mobile phone); here, the first type of

latent word meanings of “EEEZ HI” (Motorola) are “/AF]” (company) and “F4L” (mobile

phone). For word of the second type of latent word meaning, the query result is obtained
using “adjacent query word” of the second latent word meaning, for example, the
corresponding words of the second latent word meaning of “BXFH#R” (glass) are “BXIE R+
> (glass | bottles). For word of the third type of latent word meaning, the query result is

obtained via word of the third latent word meaning, for example, when €8 K 5§~

(refrigerator) is queried, the word of the third latent word meaning is “7/KF8” (fridge).

[0044] When the correlation degree between a query word and a file is calculated
based on the query result of latent word meaning query, it should be higher than that of the
result obtained via separate word query. The value of the correlation degree will influence
the ordering of the query result (according to the correlation degree and web page
importance degree, etc.).

[0045] In some embodiments, when the first set of query keywords is obtained in
step 104, the user characteristics of the user that inputs the first set of query keywords may
also be obtained; that is, the user characteristics of the user may be obtained when the user

inputs the first set of query keywords.
[0046] Thus, when the user feedback log is obtained in step 106, the user feedback

log may also be obtained according to the user characteristics.

[0047] Or, when the user feedback log is obtained, the user feedback log obtained
includes historical query results that take words in the first set of query keywords as the
target and the selection frequencies of users on the historical query results, while these

historical query results include the user characteristic.

[0048] Or, when it determines the second set of query keywords according to the
user feedback log, the second set of query keywords may be determined according to the
user characteristic.

[0049] That is, when the second set of query keywords is matched according to the
user feedback log, a different second set of query keywords may also be determined

according to the user characteristic of the user that inputs the first set of query keywords. By
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selecting the user feedback log using the user characteristic, it is favorable to further find the

latent word meaning of the first set of query keywords. For example, according to the above

embodiments, when a user searches for “FK”, the actual intention of the user is mostly a bed

for sleeping, such as “# A K> (single bed), “I AFK” (double bed) and “ARARK” (wooden

bed), rather than a mechanical equipment such as “HLEK” or “ZEFK” (lathe). At this point, it

may be inferred based on the feedback of the user, such as user selection of content
pertaining to a bed for sleeping, that the former has a latent word meaning of “I&” (bed) and
the latent word meaning does not contain “#L&” (lathe) and so on. However, for the same

query keyword “FK” (bed), if the user is a technician in the field of mechanical equipment,
the latent word meaning should be “4LEE” (lathe), rather than “Z A K> (single bed), “M A

FR” (double bed) and “R#RFK” (wooden bed), etc. In this embodiment, “technician in the
field of mechanical equipment” will be the user characteristic, which is used to classify the

user feedback logs for better finding the latent word meaning of the word.

[0050] In another example, the first set of query keywords that is input is “ZR”
(apple), if the user characteristic is computer worker, the second set of query keywords in the
category of computer is used as the matching set; if the user characteristic is food industry
worker or agricultural worker, the second keyword in the category of fruit will be used as the
matching set. During specific implementation, the user characteristic may include user
region (for example, country, area and, town), previous web pages browsed by the user
frequently, web pages browsed by the user lately, previous search keywords input by the
user, user gender, age, career, and taste, etc. For the analyzing and classifying of user
characteristics, technical measures such as IP address analysis, user-side browser historical
data analysis, user-side COOKIE data analysis and user web registration information
analysis, etc., may be used as required and this may be easily understood by one skilled in

the art.

[0051] Based on the same inventive conception, this application further provides a
method and a device for word matching and a device for information query. Because the
method and device for word matching, the device for information query and the method for
information query are based on the same inventive conception, they have similar principles.
Therefore, in the implementation of the method and device for word matching and the device

for information query, reference may be made to the implementation of the method for



WO 2010/080719 PCT/US2010/000075
14

information query and the repeated parts will not be described again here.

[0052] The implementation of an embodiment of a query processing system is
described below. The system is described to include a number of modules, which in tum
includes submodules or units. The modules/submodules/units can be implemented as
software components executing on one or more processors, as hardware such as
programmable logic devices and/or Application Specific Integrated Circuits designed to
perform certain functions or a combination thereof. In some embodiments, the modules can
be embodied by a form of software products which can be stored in a nonvolatile storage
medium (such as optical disk, flash storage device, mobile hard disk, etc.), including a
number of instructions for making a computer device (such as personal computers, servers,
network equipments, etc.) implement the methods described in the embodiments of the
present invention. The modules/submodules/units may be implemented on a single device or
distributed across multiple devices. The functions of the modules may be merged into one

another or further split into multiple sub-modules.

[0053] FIG. 2 is a block diagram illustrating an embodiment of a query processing
system. As shown in the figure, the system includes: a first-query-keyword obtaining
module 201, for obtaining the first set of query keywords based on user input; a user-
feedback-log obtaining module 202, for obtaining a user feedback log of the first set of
query keywords; a matching module 203, for determining the second set of query keywords
that matches the first set of query keywords according to the user feedback log; and a query-
result feedback module 204, for feeding back a query result that takes the second set of
query keywords as a target.

[0054] In implementation, the user-feedback-log obtaining module may be further
adapted to obtain a user feedback log, which includes all previous historical query results
that take words in the first set of query keywords as search targets and all previous selectionv
frequencies of the user on the historical query results.

[0055] The matching module may be further adapted to determine the second set of
query keywords that matches the first set of query keywords according to the historical
query results and selection frequencies in the user feedback log.

[0056] In implementation, the user-feedback-log obtaining module may be further
adapted to obtain, as the selection frequencies, the selection frequencies on historical query

results and/or the selection frequencies on the contents of historical query results.

[0057] FIG. 3 is a block diagram illustrating an embodiment of the matching module.
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As shown in the figure, the matching module includes: a content obtaining unit 2031, for
obtaining the contents of historical query results corresponding to the first set of keywords; a
word partitioning unit 2032, for carrying out word partitioning on the contents of historical
query results, and obtaining words after word partitioning; and a matching unit 2033, for
determining the second set of query keywords that matches the first set of query keywords

according to the selection frequencies of the words after word partitioning.

[0058] In implementation, the word partitioning unit may also be further adapted to
obtain, after word partitioning, words of one or more of the following types: words adjacent
to the first set of query keywords after word partitioning; words containing the first set of
query keywords after wérd partitioning; and words containing a component part of the first

set of query keywords after word partitioning.

[0059] In implementation, the matching module may be further adapted to determine
the second set of query keywords that matches the first set of query keywords according to
the historical query results and selection frequencies, wherein the selection frequencies are

larger than a given threshold.

[0060] FIG. 4 is a block diagram illustrating an embodiment of the first-query-
keyword obtaining module. As shown in the figure, the first-query-keyword obtaining
module may include: an information-content obtaining unit 2011, for obtaining the
information content that is input by a user; a word partitioning/decomposing unit 2012, for
obtaining words after word partitioning after carrying out word partitioning on the
information content, and/or decomposing the information content into characters; and a first-
query-keyword determining unit 2013, for taking the words and/or characters after word

partitioning as the first set of query keywords.

[0061] In some embodiments, the user-feedback-log obtaining module may be
further adapted to obtain, as the selection frequencies, one or a combination of: click
frequencies on the historical query results, display frequencies on the historical query results,

reading time on the historical query results, and importance of the historical query results.

[0062] In some embodiments, the first-query-keyword obtaining module may be
further adapted to obtain the user characteristic of a user when the user inputs the first set of
query keywords; the user-feedback-log obtaining module may be further adapted to obtain a

user feedback log according to the user characteristic.

[0063] In some embodiments, the first-query-keyword obtaining module may be

further adapted to obtain the user characteristic of a user when the user inputs the first set of
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query keywords;

[0064] the user-feedback-log obtaining module may also be further adapted to, when
obtaining a user feedback log, obtain a user feedback log that includes historical query
results that take the word to be matched as an object and the selection frequencies of the user
on the historical query results, wherein the historical query results include the user

characteristic.

[0065] In some embodiments, the first-query-keyword obtaining module may also be
further adapted to obtain the user characteristic of a user when the user inputs the first set of
query keywords. The matching module may be further adapted to determine the second set
of query keywords according to the user characteristic when determining the second set of

query keywords according to the user feedback log.

[0066] FIG.5 is a flowchart illustrating an embodiment of a process for word
matching. As shown in the figure, it may include the following steps when word matching is
performed: at 501, obtaining a word to be matched, such as the first set of query keywords;
at 502, obtaining a user feedback log according to the word to be matched, wherein the user
feedback log includes all previous historical query results that take the word to be matched
as an object and all previous selection frequencies of users on the historical query results; at
503, determining words that match the word to be matched according to the historical query

results and selection frequencies.

[0067] In some embodiments, the selection frequencies include: selection
frequencies on historical query results and/or selection frequencies on the contents of

historical query results.

[0068] In some embodiments, the process of determining words that match the word
to be matched according to the selection frequencies on the contents of historical query
results includes the following: obtaining the contents of historical query results of the word
to be matched; carrying out word partitioning on the contents of historical query results, and
obtaining words after word partitioning; and determining words that match the word to be
matched according to the selection frequencies of the words after word partitioning.

[0069] In various embodiments, words after word partitioning refer to words of one
or more of the following types: words adjacent to the word to be matched after word
partitioning; words containing the word to be matched after word partitioning; and words

containing a component part of the word to be matched after word partitioning.

[0070] In some embodiments, when words that match the word to be matched are
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determined according to the historical query results and selection frequencies, the selection

frequencies are larger than a given threshold.

[0071] The process of obtaining a keyword to be matched may be as follows:
obtaining the information content that is input by a user; obtaining words after word
partitioning after carrying out word partitioning on the information content and/or
decomposing the information content into characters; and taking the words and/or characters

after word partitioning as the word to be matched.

[0072] In some embodiments, the selection frequencies may include one or a
combination of the following: click frequencies on the historical query results, display
frequencies on the historical query results, reading time on the historical query results, and

importance of the historical query results.

[0073] In some embodiments, the method may also further include the steps of
obtaining the user characteristic of a user when the user inputs a word to be matched and
obtaining a user feedback log according to the user characteristic when obtaining the user

feedback log.

[0074] In some embodiments, the method may also further include the following
steps: obtaining the user characteristic of a user when the user inputs a word to be matched;
obtaining a user feedback log, wherein the user feedback log obtained includes historical
query results that take the word to be matched as an object and the selection frequencies of
users on the historical query results; and the historical query results include the user

characteristic.

[0075] In some embodiments, the method may also further include the steps of
obtaining the user characteristic of a user when the user inputs a word to be matched and
determining words that match the word to be matched according to the user characteristic
when determining words that match the word to be matched according to the user feedback
log.

[0076] FIG.6 is a block diagram illustrating an embodiment of a device for word
matching. As shown in the figure, the device includes: a word-to-be-matched obtaining
module 601, for obtaining a word to be matched; a user-feedback-log obtaining module 602,
for obtaining a user feedback log according to the word to be matched; and a matching
module 603, for determining words that match the word to be matched according to the user

feedback log.

[0077] In some embodiments, the user-feedback-log obtaining module may be
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further adapted to obtain a user feedback log, which includes all previous historical query
results that take the word to be matched as a target and all previous selection frequencies of
users on the historical query results; and the matching module may be further adapted to
determine words that match the word to be matched according to the historical query results

and selection frequency in the user feedback log.

[0078] The user-feedback-log obtaining module may be further adapted to obtain, as
the selection frequencies, the selection frequencies on historical query results and/or the

selection frequencies on the contents of historical query results.

[0079] In some embodiments, the matching module includes: a content obtaining
unit, for obtaining the contents of historical query results of the word to be matched; a word
partitioning unit, for carrying out word partitioning on the contents of historical query results
and obtaining words after word partitioning; and a matching unit, for determining words that
match the word to be matched according to the selection frequencies of the words after word
partitioning.

[0080] The word partitioning unit may be further adapted to obtain, after word
partitioning, words in the following modes or a combination thereof: words adjacent to the
word to be matched after word partitioning; words containing the word to be matched after
word partitioning; and words containing a component part of the word to be matched after
word partitioning.

[0081] The matching module may be further adapted to determine words that match
the word to be matched according to the historical query results and selection frequencies,

wherein the selection frequencies are larger than a given threshold.

[0082] The word-to-be-matched obtaining module may include: an information-
content obtaining unit, for obtaining the information content that is input by a user; a word
partitioning/decomposing unit, for obtaining words after word partitioning after carrying out
word partitioning on the information content and/or decomposing the information content
into characters; and a word-to-be-matched determining unit, for taking the words and/or

characters after word partitioning as the word to be matched.

[0083] The user-feedback-log obtaining module may be further adapted to obtain, as
the selection frequencies, one or a combination of: click frequencies on the historical query
results, display frequencies on the historical query results, reading time on the historical

query results, and importance of the historical query results.

[0084] In some embodiments, the word-to-be-matched obtaining module is further



WO 2010/080719 PCT/US2010/000075
19

adapted to obtain the user characteristic of a user when the user inputs a word to be matched;
the user-feedback-log obtaining module is further adapted to obtain a user feedback log

according to the user characteristic.

[0085] In some embodiments, the word-to-be-matched obtaining module may be
further adapted to obtain the user characteristic of a user when the user inputs a word to be
matched and the user-feedback-log obtaining module may also be further adapted to, when
obtaining a user feedback log, obtain a user feedback log that includes historical query
results that take the word to be matched as an object and the selection frequencies of users
on the historical query results, wherein the historical query results include the user

characteristic.

[0086] In some embodiments, the word-to-be-matched obtaining module may also be
further adapted to obtain the user characteristic of a user when the user inputs a word to be
matched and the matching module may be further adapted to, when determining words that
match the word to be matched according to the user feedback log, determine words that

match the word to be matched according to the user characteristic.

[0087] It can be seen from the above embodiments that, based on the analysis of a
user feedback log, the latent semantics of a word may be automatically found and the hidden
relation between words can be found correctly. Further, the latent semantics of a word
automatically found and the correlated semantics of a word to be queried may be used to
improve the effect of the search engine. Moreover, when the latent word meaning of a query
word is automatically found, a similar effect may also be obtained according to the word
frequencies of separate words immediately adjacent to the query word in the search string,
rather than only according to the word partitioning result. Therefore, in an embodiment of
this application, the performance of the search engine may be improved via the latent word
meaning of a word that is automatically found. In comparison with the traditional
techniques, search accuracy and efficiency may be improved.

[0088] For easy description, the above system is divided into, according to functions,
various modules or units, which are described respectively. However, during the
implementation of the invention, the function of each module or unit may be realized in one
or more software and/or hardware.

[0089] One skilled in the art should understand that, the embodiments of this

application may be provided as a method, a system, or a computer program product.

Therefore, this application may be in the form of full hardware embodiments, full software
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embodiments, or a combination thereof. Moreover, this application may be in the form of a
computer program product that is implemented on one or more computer-usable storage
media (including, without limitation, magnetic disk storage, CD-ROM and optical storage)

containing computer-usable program codes.

[0090] This application is described referring to the flow chart and/or block diagram
of the method, device (system) and computer program product according to the
embodiments of this application. It should be understood that, each flow and/or block in the
flow chart and/or block diagram and the combination of flow and/or block in the flow chart
and/or block diagram may be realized via computer program instructions. Such computer
program instructions may be provided to the processor of a general-purpose computer,
special-purpose computer, a built-in processor or other programmable data processing
devices, to produce a machine, so that the instructions executed by the processor of a
computer or other programmable data processing devices may produce a device for realizing
the functions specified in one or more flows in the flow chart and/or one or more blocks in

the block diagram.

[0091] Such computer program instructions may also be stored in a computer-
readable storage that can guide a computer or other programmable data processing devices to
work in a specific mode, so that the instructions stored in the computer-readable storage may
produce a manufacture including a commander equipment, wherein the commander
equipment may realize the functions specified in one or more flows of the flow chart and one

or more blocks in the block diagram.

[0092] Such computer program instructions may also be loaded to a computer or
other programmable data processing devices, so that a series of operational processes may be
executed on the computer or other programmable devices to produce a computer-realized
processing, thereby the instructions executed on the computer or other programmable
devices may provide a process for realizing the functions specified in one or more flows in

the flow chart and/or one or more blocks in the block diagram.

[0093] Although preferred embodiments of this application have been described
above, other variations and modifications can be made by one skilled in the art in the
teaching of the basic creative conception. Therefore, the preferred embodiments and all

these variations and modifications are intended to be contemplated by the appended claims.

[0094] It will be appreciated that one skilled in the art may make various

modifications and alterations to the present invention without departing from the spirit and
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scope of the present invention. Accordingly, if these modifications and alterations to the
present invention fall within the scope of the claims of the present invention and their

equivalents, the present invention intends to include all these modifications and alterations.

[0095] WHAT IS CLAIMED IS:
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CLAIMS

1. A method of performing a query, comprising:
receiving.a user input;
determining a first set of query keywords based at least in part on the user input;
obtaining, based on at least some of the first set of query keywords, a user feedback
log that includes historical query results;
determining a second set of query keywords based on the user feedback log; and

making a query based on at least some of the second set of query keywords.

2. The method of Claim 1, further comprising:
returning a query result; and

updating a user feedback database with the query result.

3. The method of Claim 1, wherein the user input is partitioned into a plurality of
partitioned words based on context, and the first set of query keywords includes the plurality

of partitioned words.

4. The method of Claim 3, wherein the first set of query keywords includes one or more
words that are adjacent to at least some of the plurality of partitioned words, one or more
words that include at least a portion of the plurality of partitioned words, one or more words
that include at least a partitioned word in the plurality of partitioned words, or a combination

thereof.

5. The method of Claim 1, wherein the user feedback log includes a historical query

result obtained using at least some of the first set of query keywords as a query target.
6. The method of Claim 1, wherein the user feedback log includes a selection frequency.

7. The method of Claim 6, wherein the selection frequency is determined based at least
in part on: click frequencies on the historical query results, display frequencies on the
historical query results, reading time on the historical query results, importance of the

historical query results, or a combination thereof.

8. The method of Claim 1, wherein the second set of query keywords includes one or
more latent words that correspond to the first set of query keywords, the latent words having

latent meanings with respect to the first set of query keywords.
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9. The method of Claim 1, wherein making the query based on at least some of the
second set of query keywords includes sending the at least some of the second set of query

keywords to a search engine.

10. The method of Claim 1, further comprising obtaining a user characteristic of a user
who generated the user input; and wherein the user feedback log is obtained at least in part

according to the user characteristic.

11.  The method of Claim 1, further comprising obtaining a user characteristic of a user
who generated the user input; and wherein the second set of query keywords is obtained at

least in part according to the user characteristic.

12. A query system comprising:
an interface configured to receive a user input;
one or more processors coupled to the interface, configured to:
determine a first set of query keywords based at least in part on the user input;
obtain, based on at least some of the first set of query keywords, a user
feedback log that includes historical query results;
determine second set of query keywords based on the user feedback log; and
make a query based on at least some of the second set of query keywords; and
one or more memories coupled to the one or more processors, configured to provide

the processors with instructions.

13. The system of Claim 12, further comprising:
returning a query result; and

updating a user feedback database with the query result.

14.  The system of Claim 12, wherein the user input is partitioned into a plurality of
partitioned words based on context, and the first set of query keywords includes the plurality

of partitioned words.

15. The system of Claim 14, wherein the first set of query keywords includes one or more
words that are adjacent to at least some of the plurality of partitioned words, one or more
words that include at least a portion of the plurality of partitioned words, one or more words
that include at least a partitioned word in the plurality of partitioned words, or a combination

thereof.

16.  The system of Claim 12, wherein the user feedback log includes a historical query

result obtained using at least some of the first set of query keywords as a query target.
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17.  The system of Claim 12, wherein the user feedback log includes a selection
frequency.
18. The system of Claim 17, wherein the selection frequency is determined based at least

in part on: click frequencies on the historical query results, display frequencies on the
historical query results, reading time on the historical query results, importance of the

historical query results, or a combination thereof.

19.  The system of Claim 12, wherein the second set of query keywords includes one or
more latent words that correspond to the first set of query keywords, the latent words having

latent meanings with respect to the first set of query keywords.

20.  The system of Claim 12, wherein making the query based on at least some of the
second set of query keywords includes sending the at least some of the second set of query

keywords to a search engine.

21. The system of Claim 12, wherein the processor is further configured to obtain a user
characteristic of a user who generated the user input; and wherein the user feedback log is

obtained at least in part according to the user characteristic.

22. The system of Claim 12, wherein the processor is further configured to obtain a user
characteristic of a user who generated the user input; and wherein the second set of query

keywords is obtained at least in part according to the user characteristic.
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