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COLLECTING USER INFORMATION FROM COMPUTER SYSTEMS

CLAIM OF PRIORITY
[0001] This application claims priority to Chinese Application No.
2016105324538, filed on July 7, 2016, and U.S. Application No. 15/643,963, filed

on July 7, 2017, the entire contents of which are hereby incorporated by reference.

TECHNICAL FIELD
[0002] The present disclosure relates to collecting user information from

computer systems, particularly from mobile and related computing systems.

BACKGROUND
[0003] Given the ongoing development in and use of Internet technologies,
especially related to mobile computing devices, functions, and related technology, the
amount of data being generated is exponentially increasing. Extracted user information
(for example, user background or other information) from the generated data can be
useful for organizations and other entities. For example, the extracted user information

can provide valuable data useful for various entity decisions and operation.

SUMMARY

[0004] The present disclosure describes methods and systems, including
computer-implemented methods, computer program products, and computer systems
for collecting user information from computer systems, particularly from mobile and
related computing systems.

[0005] In an implementation, textual information related to user information
from user service information is identified. A layered matching is performed on the
textual information based on preset background identification information in a preset
list, wherein the layered matching includes different matching methods, and the preset
list includes a plurality of entries storing different preset background identification
information related to the user information. The user information is determined based
on the layered matching.

[0006] The previously described implementation is implementable using a
computer-implemented method; a non-transitory, computer-readable medium storing
computer-readable instructions to perform the computer-implemented method; and a

computer-implemented system comprising a computer memory interoperably coupled
1
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with a hardware processor configured to perform the computer-implemented method/
instructions stored on the non-transitory, computer-readable medium.

[0007] The subject matter described in this specification can be implemented
in particular implementations, so as to realize one or more of the following advantages.
First, the described approach can be used to automatically collect user information (for
example, user background information, such as a user’s current employer, address,
phone number, birthday, educational background, spending patterns, travel data,
associates, and organizational affiliations, or other information) by performing layered-
type matching approach based on textual information acquired from user service
information and a preset background identification information list. The layered
matching can include different matching methods for extracting user information from
textual information. The layered matching also allows matching methods to be selected
to permit matching of textual information of differing quality (for example,
structured/organized or freeform textual information, whether acquired from known or
unknown sources). Second, the described approach can improve the efficiency of user
background information collection by reducing the need for manual information entry
by the user. Third, the described approach can provide user information in a defined
standard format, for example, providing universities’ official names instead of
abbreviated versions of the official names. Third, the described approach can be
integrated with mobile interet technologies and online Internet usage activities. Other
advantages will be apparent to those of ordinary skill in the art.

[0008] The details of one or more implementations of the subject matter of this
specification are set forth in the Detailed Description, the claims, and the
accompanying drawings, and the claims. Other features, aspects, and advantages of
the subject matter will become apparent from the Detailed Description, the claims, and

the accompanying drawings.

DESCRIPTION OF DRAWINGS
[0009] FIG. 1 is a flowchart illustrating an example method for collecting user
information, according to an implementation.
[0010] FIG. 2 is an additional flowchart illustrating an example method for

collecting user information, according to an implementation.
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[0011] FIG. 3 is an additional flowchart illustrating a specific example method
for collecting user information, according to an implementation.

[0012] FIG. 4 is a block diagram of illustrating an example computing device
for collecting user information, according to an implementation.

[0013] FIG. 5 is another block diagram illustrating an example computing
device for collecting user information, according to an implementation.

[0014] FIG. 6 is a block diagram illustrating an example computer system used
to provide computational functionalities associated with described algorithms, methods,
functions, processes, flows, and procedures as described in the instant disclosure,
according to an implementation.

[0015] Like reference numbers and designations in the various drawings indicate

like elements.

DETAILED DESCRIPTION

[0016] The following detailed description describes collecting user information
from computer systems, particularly from mobile and related computing systems, and is
presented to enable any person skilled in the art to make and use the disclosed subject
matter in the context of one or more particular implementations. Various modifications,
alterations, and permutations of the disclosed implementations can be made and will be
readily apparent to those of ordinary skill in the art, and the general principles defined
may be applied to other implementations and applications, without departing from scope
of the disclosure. In some instances, details unnecessary to obtain an understanding of
the described subject matter may be omitted so as to not obscure one or more described
implementations with unnecessary detail and as such details are within the skill of one
of ordinary skill in the art. The present disclosure is not intended to be limited to the
described or illustrated implementations, but to be accorded the widest scope consistent
with the described principles and features.

[0017] Traditional methods for collecting user information (for example, user
background information, such as a user’s current employer, address, phone number,
birthday, educational background, spending patterns, travel data, associates, and
organizational affiliations, or other user information) usually requires a user to manually
enter the desired information into a computing device (such as, a laptop computer,
mobile computing device, or other computing device). For example, when a user applies

3
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for a credit card at a bank, the user must normally provide background information,
including academic information (such as, a particular school(s) and other academically-
related data). The academic information can then be used to extract additional
information, for example, a detailed educational background. However, these traditional
methods are inefficient to obtain background information for a large number of users.
Additionally, the traditional methods are usually performed offline (for example, using
pen-and-paper forms or computing devices of limited functionality that are interfaced to

a closed network). In light of modem Internet technologies, and particularly with
respect to mobile computing devices, the traditional methods are limited and
unnecessarily resource intensive (for example, considering the use of bank personnel for
form processing, data entry, and the like).

[0018] At a high-level, the described approach provides a mechanism to
automatically extract user information based on textual information acquired from user
services (for example, online shopping, transaction, or chat services). A layered-type
matching approach is performed between the acquired textual information and a preset
background identification list. The user information is determined based on the result
of the layered matching. In some implementations, the layered matching can include
different matching methods for extracting user information from the acquired textual
information. The layered matching also allows matching methods to be selected to
permit matching of textual information of differing quality (for example,
structured/organized or freeform textual information, whether obtained from known or
unknown sources).

[0019] FIG. 1 is a flowchart illustrating an example method 100 for collecting
user information, according to an implementation. For clarity of presentation, the
description that follows generally describes method 100 in the context of the other
figures in this description. However, it will be understood that method 100 may be
performed, for example, by any suitable system, environment, software, and hardware,
or a combination of systems, environments, software, and hardware, as appropriate. In
some implementations, various steps of method 100 can be run in parallel, in
combination, in loops, or in any order.

[0020] At 101, textual information related to user information is acquired using
information about from user-applicable services. In some implementations, the user
services can include, for example, transaction, remark, registration, or chat services used

4
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on a daily basis by the user or from other online services. In some implementations, the
textual information includes alpha-numeric, user-readable data. As will be understood
by those of ordinary skill in the art, the described approach may also be used with other
data types/formats (for example, binary, hexadecimal, and encrypted data) consistent
with this disclosure.

[0021] The user information can include educational information (for example,
schools that the user is currently attending or previously attended), employment
information (for example, a user’s current or previous employers), or other information
consistent with this disclosure. In some implementations, selective configurations can
be performed according to service demands. For example, for educational background
information, textual information related to school names can be collected from various
applicable services, such as a school dormitory registration service, student loan service,
campus card charging service, school payment service, and other applicable services.
For instance, acquired textual information for a user’s educational background could
include “Fudan University” or “X campus of Fudan University.” For employment
background information, textual information related to employer names can be collected
from various applicable services, such as user delivery address information, employer
address information obtained from delivery services, or other applicable services. From
101, method 100 proceeds to 102.

[0022] At 102, a layered matching methodology is performed on the acquired
textual information. In some implementations, the layered matching is based on preset
background identification information stored in a data store (for example, as alistin a
database or flat file). The layered matching operations can include multiple prioritized
layers of matching, where each matching layer corresponds to a different matching
method(s). In some implementations, the matching methods, the order among the
matching methods, the number of the matching methods, or other aspects of performing
the layered matching methodology can be configured in a manual or dynamic manner.
For example, one or more matching methods can be pre-defined in configuration data
or dynamically based on, for example, obtained types, amounts, or quality of textual
information. In some implementations, the layered matching can be dynamically
adjusted for efficiency (for example, matching speed, exactness, or other reasons

consistent with this disclosure).
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[0023] In some implementations, the preset list can store preset background
identification information related to user information. In some implementations, the
preset background identification information can include school names, employer
names, and other identifying names related to a particular user (or groups of users) and
user information. For example, the preset list can include multiple entries, each entry
corresponding to a different school name or a different employer name. In some
implementations, for educational background information, a nationally standardized list
of school names can be obtained from a database (for example, a public, nationally-
available database, a private database, or other data source) and provided as the preset
list. In cases where schools have closed, merged and changed their names, or in other
special situations, the preset list can include the original names of the schools and
establish mapped relationships between the original names and the current names. In
cases where school names include abbreviations, such as “Beida” (that is, the
abbreviation for “Beijing University”) and “Zheda” (that is, the abbreviation for
“Zhejiang University "), the preset list can include abbreviations of the school names and
establish a mapping relationship between abbreviations and the name of the school (for
example, a partial name, a full name, or both the full name and the partial name).

[0024] In some implementations, different matching methods used by the
layered matching methodology can be configured with different matching accuracies.
In a typical implementation, different matching methods leveraged for matching
according to a descending order of matching accuracies. For example, an exact
matching method can be first performed by comparing the acquired textual information
with preset background identification information from the preset list. The acquired
textual information can be compared with each entry in the preset list for an exact match.
If the acquired textual information exactly matches an entry in the preset list (for
example, “Beijing University” from the textual information matches exactly with
“Beijing University” in the preset list), an exact match is considered to be found and the
exact matching result (for example, “Beijing University”™) is saved in a first result data
set. In some implementations, the matched result can be further processed prior to being
saved in the first result data set. For example, the further processing can include
compression, encryption, encoding, and other processing consistent with this disclosure.

In some implementations, the first result data set can be stored in a memory of the
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computing device that performs the operations of the example method 100 or in another
location.

[0025] In some implementations, if an exact match cannot be formed, a fuzzy
matching method can then be performed on the acquired textual information by
determining if the acquired textual information contains or is contained in an entry of
the preset list. For example, if the acquired textual information contains or is contained
in an entry of the preset list, a fuzzy match can be formed and a corresponding matching
relationship retained. For example, if the preset list has an entry of “Fudan University,”
then the textual information “Fudan™ is contained in this entry while the textual
information “Fudan University student dormitory” contains this entry. Therefore, both
“Fudan” and “Fudan University student dormitory” can fuzzily-match preset list entry
“Fudan University.” Furthermore, if the acquired textual information can be considered
to fuzzily-match one and only one entry of the preset list, a unique fuzzy match can be
formed (that is, the fuzzy matching satisfies a uniqueness condition) and the
corresponding fuzzy matching result (for example, a school name or an employer name
in the one and only one matched preset list entry) can be saved in a second result data
set. In some implementations, the uniqueness condition is satisfied if the acquired
textual information contains or is contained in one and only one entry of the preset list.
In a manner similar to the first result data set, the matched result can be further processed
(for example, with compression, encryption, encoding, and other types of processing
consistent with this disclosure) prior to being saved in the second result data set. In
some implementations, the second result data set can be stored in a memory of the
computing device that performs the operations of the example method 100 or in another
location.

[0026] In some implementation, if a fuzzy matching result cannot be found or a
unique fuzzy match cannot be formed, a third type of matching method can be performed
on the acquired textual information using a largest common sub-sequence algorithm. In
the common sub-sequence algorithm, a string similarity is calculated between the
acquired textual information and each entry in the preset list. The entry that is
considered to be most similar to the acquired textual information (for example, the entry
having the highest string similarity value) can be considered as the matching result and
saved in a third result data set. In a manner similar to the first and second result data
sets, the matched result can be further processed (for example, with compression,

7
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encryption, encoding, and other processing consistent with this disclosure) prior to being
saved in the third result data set. In some implementations, the third result data set can
be stored in a memory of the computing device that performs the operations of the
example method 100 or in another location.

[0027] In some implementations, an entry corresponding to a highest similarity
value can be considered as a matching result if the similarity value is higher than a
defined threshold. In some implementations, this threshold can be manually or
dynamically configured based on matching accuracy or other value consistent with this
disclosure. In an example, the threshold can have values such as 60%, 70%, or other
value. From 102, method 100 proceeds to 103.

[0028] At 103, user information is determined based on the result of the layered
matching (that is, one or more matching result sets, if applicable) using the acquired
textual information. As a specific example, if the school name is determined through
the layered matching to be “Beijing University,” the school name can be used to
determine educational-type background information of the user. In some
implementations, the educational background information can include the ranking of the
user’s school. For example, in some implementations, university ranking information
can be stored in a database or a memory of the computing device that performs the
operations of the example method 100 or in another location. The ranking of the user’s
school can be retrieved from the database or a particular memory location. In this
example, as Beijing University is considered to be high-ranking university (within the
top ten ranked universities in China), a user’s educational background can then be
considered to be of a relatively higher-quality than other lower-ranked universities. In
contrast, if the school name is determined to be of a university of a rank of one-hundred,
the user’s educational background can be considered to be of a relatively lower-quality
than that of “Beijing University.” After 103, method 100 stops.

[0029] FIG. 2 is an additional flowchart illustrating a method 200 for collecting
user information, according to an implementation. Method 200 is presented as a lower-
level view of the operations of method 100 described in FIG. 1. For clarity of
presentation, the description that follows generally describes method 200 in the context
of the other figures in this description. Howeyver, it will be understood that method 200
may be performed, for example, by any suitable system, environment, software, and
hardware, or a combination of systems, environments, software, and hardware, as

8
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appropriate. In some implementations, various steps of method 200 can be run in
parallel, in combination, in loops, or in any order.

[0030] At 201 (similar to step 101 of FIG. 1), textual information related to user
information is acquired from user service information. In some implementations, the
textual information acquired from the user services can be trimmed or cleaned, and the
layer matching described in step 102 of FIG. 1 and steps 202-204 of FIG. 2 can be
performed on the trimmed or cleaned textual information. The trimmed or cleaned
textual information can improve the success rate of the layered matching methodology.
For example, the textual information acquired from a service is “Zhejiang University of
Technology (textbook fee and examination registration fee).” For the textual
information to form an exact match with a school name in the preset list, the brackets
and the text inside the brackets (that is, “(textbook fee and examination registration
fee)”) can be deleted to retain a short-form of the textual information (here, “Zhejiang
University of Technology™) so that an exact match can be formed.

[0031] As another example, for the textual information “X campus (branch) of
Y University,” such as “Shenbei campus of Chinese Medical Science University” and
“Qinhuangdao branch of Northeast Petroleum University,” the data ““X campus (branch)
of” in the textual information can be filtered so that the remaining textual information
can form an exact match with the preset list. From 201, method 200 proceeds to 202.

[0032] At 202, afirst matching method can be performed on the acquired textual
information by determining whether the acquired textual information exactly matches
preset background identification information in the preset list. As discussed in FIG. 1,
the preset list stores preset background identification information related to user
information, such as school names and employer names. The acquired textual
information can be compared with each entry in the preset list. If a textual entry in the
preset list is the same as the acquired textual information (for example, “Beijing” =
“Beijing”), an exact match is indicated and a first matching result is considered obtained.
If no entry in the preset list exactly matches the acquired textual information, no first
matching result is considered obtained. From 202, method 200 proceeds to 203.

[0033] At 203, if the first matching result is not considered obtained, a second
matching method can be performed on the acquired textual information by determining
whether the acquired textual information contains or is contained in one and only one
entry of the preset list. For example, if the acquired textual information is “dormitory

9
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building of Beijing University” and contains one and only one entry in the preset school
name list (that is, “Beijing University™), then the acquired text can be considered to
fuzzily-match the entry “Beijing University” and to satisfy the uniqueness condition. As
aresult, a second matching result “Beijing University” is considered obtained.

[0034] As second example, the acquired textual information is “teaching
building of Tsinghua University and dormitory building of Beijing University,” and the
preset school name list has one entry of “Tsinghua University” and another entry of
“Beijing University.” In this case, the acquired textual information can be considered
to fuzzily-match the preset list but not to satisfy the uniqueness condition, because the
acquired textual information contains two entries of the preset list. As aresult, no second
matching result is considered obtained.

[0035] As a third example, if the acquired textual information is “Fudan™ and
contained in one and only one entry of the preset school name list which is “Fudan
University,” then the acquired text can be considered to fuzzily-match the entry “Fudan
University” and satisfies the uniqueness condition. As aresult, a second matching result
“Fudan University” is considered obtained.

[0036] As a fourth example, the acquired textual information is “Beijing”, and
the preset school name list has multiple entries containing the acquired text, for example,
“Beijing University,” “Beijing Institute of Technology,” and “Beijing University of
Aeronautics and Astronautics.” In this case, the acquired textual information can be
considered to fuzzily-match the preset list but does not satisfy the uniqueness condition,
because the acquired textual information is contained in multiple entries of the preset
list. As a result, no second matching result is considered obtained. In some
implementations, the second matching method can also determine a matched entry from
the preset list for an abbreviated school or employer name.

[0037] In some implementations, if a second matching result is considered
obtained at 203, the preset list can be updated according to the second matching result.
For example, if the second matching result for the acquired textual information “Fudan”
is the matched entry “Fudan University,” the text “Fudan” (that is, the abbreviation of
“Fudan University”) can be saved in the preset school name list and linked to the
matched non-abbreviated entry “Fudan University.” In some implementations, the
second matching method can be performed on other acquired textual information using
an updated preset list to obtain more first-type or second-type matching results. After

10
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the preset list is updated by including the abbreviated school name “Fudan,” textual
information “Fudan™ can be exactly matched for a first-type matching result, and the
non-abbreviated entry “Fudan University” linked to the abbreviated entry “Fudan” can
be saved in the first result data set. The updated preset list enables a higher-rate of
matching between acquired textual information, improves layered matching accuracy,
and further improves collection accuracy for user information. From 203, method 200
proceeds to 204.

[0038] At 204, if a second matching result is not considered obtained at 203, a
third matching method can be performed on the acquired textual information based on
the preset background identification information in the preset list and a preset similarity
formula. The preset similarity formula can be used to calculate a similarity value that
indicates similarity between two strings, word vectors, or other data formats consistent
with this disclosure. For example, and as previously discussed, a similarity calculation
can be based on a largest common sub-sequence algorithm.

[0039] In some implementations, a similarity value is calculated between
acquired textual information and each entry of the preset list using a preset similarity
formula, and a largest similarity value is determined. For example, if the preset list has
100 entries, 100 similarity values can be computed. The largest similarity value out of
the 100 computed similarity values can be determined. If the largest similarity value is
greater than or equal to a preset threshold, the entry corresponding to the largest
similarity value can be served as a third matching result.

[0040] In some implementations, the preset threshold can be manually or
dynamically configured based on a desired matching accuracy. For example, the
threshold can be 60%, 70%, or some other value. In some cases, the entry in the preset
list most similar to the acquired text may not be a correct matching, and the threshold
can be used to control matching accuracy to account for this situation. For example, the
preset threshold can be a large value for a desired high matching accuracy, and a small
value for a low matching accuracy. For instance, a threshold value of 90% requires a
high-degree of similarity between the acquired text and an entry in the preset list for the
third matching method to be considered successful, while a threshold value of 40%
would require a lower degree of similarity between the acquired text and an entry in the

preset list for the third matching method to be considered successful.
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[0041] In some implementations, a largest common sub-sequence algorithm can
be used to calculate a similarity value between the acquired textual information and an
entry in the preset list. For example, a longest common sub-string length can be
calculated for the acquired text and the entry. The similarity value is then computed by
dividing the longest common sub-string length by a string length of the entry. For
example, the similarity value D(A,B) between acquired textual information A and an
entry B in the preset list can, in some implementations, be calculated by the following

preset similarity formula:

D(A,B) = longest common sub-string le.ngth between A and B.
length of string B

[0042] In some implementations, the common sub-string length and the entry
string length can depend on the particular language of the textual information. For
example, if the text is in Chinese, the common sub-string and string lengths can be
calculated in the number of Chinese characters. If the text is in English, the sub-string
and string lengths can be calculated in the number of words. As an example, consider
that the acquired text A is “Tongji dormitory building” with a string length of 3 (three
words), and the entry B in the preset school name list is “Tongji University” with a string
length of 2 (two words). The longest common sub-string between A and B is “Tongji”
with a length of 1, and D(A, B)=1/2. From 204, method 200 proceeds to 205.

[0043] At 205, background identification information for the user can be
obtained from the first, second, or third matching result from the three matching methods
in steps 202-204. If the layered matching is successful, one of the first, second, or third
matching result is considered obtained and can be considered as the background
identification information for the user. From 205, method 200 proceeds to 206.

[0044] At 206, the user information can be determined based on the background
identification information obtained at 205. If, for example, the layered matching is
performed on the textual information related to educational background information of
a user, and the second matching result is considered obtained, the school name
corresponding to the user can be acquired from the second matching result (for example,
“Tsinghua University”). The school name can be used to determine the educational

background of the user. After 206, method 200 stops.
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[0045] In some implementations, a large amount of textual information can be
acquired that reflects user information. The layered matching and analysis described in
step 102 of FIG. 1 or steps 202-204 of FIG. 2 can be performed on all or a subset of the
acquired textual information. Further, the matching accuracy of the first matching
method can be higher than that of the second matching method, and the matching
accuracy of the second matching method can be higher than that of the third matching
method.

[0046] FIG. 3 is an additional flowchart illustrating a specific example method
300 for collecting user information, according to an implementation. For clarity of
presentation, the description that follows generally describes method 300 in the context
of the other figures in this description. However, it will be understood that method 300
may be performed, for example, by any suitable system, environment, software, and
hardware, or a combination of systems, environments, software, and hardware, as
appropriate. In some implementations, various steps of method 300 can be run in
parallel, in combination, in loops, or in any order.

[0047] At 301, textual information related to a user’s educational background is
collected from various services, such as the user delivery address information, student
loan information, or others. From 301, method 300 proceeds to 302.

[0048] At 302, data cleaning is performed on the acquired textual information,
as described in step 201 of FIG. 2. The cleaned textual information can be considered a
school record. From 302, method 300 proceeds to 303.

[0049] At 303, a first matching method (for example, as previously described)
is performed. The school record is compared with each school name in a preset school
name list. If the school record is the same as a school name in the preset school name
list, an exact match is considered to be found and a first matching result (for example,
the matched school name from the list) is considered obtained. From 303, method 300

proceeds to 304.

[0050] At 304, the first matching result is saved in a first result set S1. From
304, method 300 proceeds to 305.
[0051] At 305, if the school record cannot be matched exactly at 303, a second

matching method can be performed (for example, as previously described). If the school
record contains or is contained in one and only one school name in the preset school
name list, the school record can be considered fuzzily-matched and to satisfy the
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uniqueness condition, and a second matching result (for example, the matched one and
only one school name from the preset school name list) is considered obtained. From
305, method 300 proceeds to 306.

[0052] At 306, the second matching result is saved in a second result set S2.
From 306, method 300 proceeds to 307.

[0053] At 307, the school name list is updated according to the second matching
result. For example, the school record can be added to the school name preset list and
linked to the matched school name. The first and second matching methods can be
performed on other unmatched school records based on the updated school name preset
list.

[0054] At 308, if the school record cannot be matched at 305, a third matching
method can be performed using a preset similarity formula. For example, a similarity
value can be calculated between the school record and each school name in the school
name preset list. In some implementations, if the largest calculated similarity value is
greater than or equal to a preset threshold, a third matching result (the school name
corresponding to the largest similarity value) is considered obtained. From 308, method
300 proceeds to 309.

[0055] At 309, the third matching result is saved in a third result set S3. As a
result, the school name corresponding to the user can be acquired from S1, S2, or S3.
After 309, method 300 stops.

[0056] FIG. 4 is a block diagram of illustrating an example computing device
for collecting user information, according to an implementation. The computing device
400 can include an acquisition unit 41, a matching unit 42 and a collection unit 43, which
can be implemented in hardware, software, or both. The acquisition unit 41 can acquire
textual information related to user information from user service information, as
discussed in step 101 of FIG. 1 and step 201 of FIG. 2. The matching unit 42 can perform
alayered matching on the textual information based on preset background identification
information in a preset list, as discussed in step 102 of FIG. 1 and steps 202-204 of FIG.
2. The collection unit 43 can collect user information according to the result of the
layered matching, as discussed in step 103 of FIG. 1 and steps 205-206 of FIG. 2.

[0057] FIG. 5 is another block diagram illustrating an example computing

device 500 for collecting user information, according to an implementation. FIG. 5 is
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presented as a lower-level view of the components of the example computing device
400 described in FIG. 4.

[0058] The computing device 500 can include an acquisition unit 51, a matching
unit 52 and a collection unit 53, which can be implemented in hardware, software, or
both. The acquisition unit 51 can acquire textual information related to user information
from user service information, as discussed in step 101 of FIG. 1 and step 201 of FIG.
2. The matching unit 52 can perform a layered matching on the textual information
based on preset background identification information in a preset list, as discussed in
step 102 of FIG. 1 and steps 202-204 of FIG. 2. The collection unit 53 can collect user
information according to the result of the layered matching, as discussed in step 103 of
FIG. 1 and steps 205-206 of FIG. 2.

[0059] The matching unit 52 can include a calculation module 521, an
acquisition module 522 and a matching module 523, which can be implemented in
hardware, software, or both. The calculation module 521 can calculate a similarity value
between the textual information and each entry of preset background identification
information in the preset list using a preset similarity formula. For example, as discussed
previously, the calculation module 521 can calculate the longest common sub-string
length between the textual information and the preset background identification
information, and divide the longest common sub-string length by the string length of the
preset background identification information to obtain the similarity value. The
acquisition module 522 can determine the preset background identification information
corresponding to the largest similarity value. The matching module 523 can perform
the third matching on the textual information by determining whether the largest
similarity value is greater than or equal to a preset threshold.

[0060] The collection unit 53 can include an acquisition module 531 and a
collection module 532, which can be implemented in hardware, software, or both. The
acquisition module 531 can acquire background identification information for a user
from the first, second, or third matching result. In some implementations, the first,
second, or third matching result can be stored in a database or a memory of the
computing device 500 or in another location. The collection module 532 can collect the
user information according to the background identification information acquired by the

acquisition module 531.
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[0061] The computing device 500 can include an update unit 54, which can be
implemented in hardware, software, or both. As discussed previously, if there is any
second matching result, the update unit 54 can update the preset list according to the
second matching result, for example, by adding the second matching result to the preset
list.

[0062] The computing device 500 can also include a cleaning unit 55, which can
be implemented in hardware, software, or both. As discussed previously, the cleaning
unit 55 can perform data cleaning on the textual information. The matching unit 52 can
perform layered matching on the cleaned text data.

[0063] The computing device 400 or 500 for collecting user information can
include at least a processor and a memory. The acquisition unit 41 or 51, the matching
unit 42 or 52, the collection unit 43 or 53, the update unit 54, and the cleaning unit 55
can be stored in the memory as program units and executed by the processor to realize
corresponding functions. A computer program product, containing one or more
instructions executable by a computer can be used to perform method steps described in
at least FIGS. 1-3.

[0064] FIG. 6 is a block diagram of an example computer system 600 used to
provide computational functionalities associated with described algorithms, methods,
functions, processes, flows, and procedures, as described in the instant disclosure,
according to an implementation. The illustrated computer 602 is intended to encompass
any computing device such as a server, desktop computer, laptop/notebook computer,
wireless data port, smart phone, personal data assistant (PDA), tablet computing device,
one or more processors within these devices, or any other suitable processing device,
including physical or virtual instances (or both) of the computing device. Additionally,
the computer 602 may comprise a computer that includes an input device, such as a
keypad, keyboard, touch screen, or other device that can accept user information, and
an output device that conveys information associated with the operation of the computer
602, including digital data, visual, or audio information (or a combination of
information), or a graphical user interface (GUI).

[0065] The computer 602 can serve in a role as a client, network component, a
server, a database or other persistency, or any other component (or a combination of
roles) of a computer system for performing the subject matter described in the instant
disclosure. The illustrated computer 602 is communicably coupled with a network 630.
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In some implementations, one or more components of the computer 602 may be
configured to operate within environments, including cloud-computing-based, local,
global, or other environment (or a combination of environments).

[0066] At a high level, the computer 602 is an electronic computing device
operable to receive, transmit, process, store, or manage data and information associated
with the described subject matter. According to some implementations, the computer
602 may also include or be communicably coupled with an application server, e-mail
server, web server, caching server, streaming data server, or other server (or a
combination of servers).

[0067] The computer 602 can receive requests over network 630 from a client
application (for example, executing on another computer 602) and respond to the
received requests by processing the received requests using an appropriate software
application(s). In addition, requests may also be sent to the computer 602 from internal
users (for example, from a command console or by other appropriate access method),
external or third-parties, other automated applications, as well as any other appropriate
entities, individuals, systems, or computers.

[0068] Each of the components of the computer 602 can communicate using a
system bus 603. In some implementations, any or all of the components of the computer
602, hardware or software (or a combination of both hardware and software), may
interface with each other or the interface 604 (or a combination of both), over the system
bus 603 using an application programming interface (API) 612 or a service layer 613
(or a combination of the API 612 and service layer 613). The API 612 may include
specifications for routines, data structures, and object classes. The API 612 may be
either computer-language independent or dependent and refer to a complete interface, a
single function, or even a set of APIs. The service layer 613 provides software services
to the computer 602 or other components (whether or not illustrated) that are
communicably coupled to the computer 602. The functionality of the computer 602 may
be accessible for all service consumers using this service layer. Software services, such
as those provided by the service layer 613, provide reusable, defined functionalities
through a defined interface. For example, the interface may be software written in
JAVA, C++, or other suitable language providing data in extensible markup language
(XML) format or other suitable format. While illustrated as an integrated component of
the computer 602, alternative implementations may illustrate the API 612 or the service
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layer 613 as stand-alone components in relation to other components of the computer
602 or other components (whether or not illustrated) that are communicably coupled to
the computer 602. Moreover, any or all parts of the API 612 or the service layer 613
may be implemented as child or sub-modules of another software module, enterprise
application, or hardware module without departing from the scope of this disclosure.

[0069] The computer 602 includes an interface 604. Although illustrated as a
single interface 604 in FIG. 6, two or more interfaces 604 may be used according to
particular needs, desires, or particular implementations of the computer 602. The
interface 604 is used by the computer 602 for communicating with other systems that
are connected to the network 630 (whether illustrated or not) in a distributed
environment. Generally, the interface 604 comprises logic encoded in software or
hardware (or a combination of software and hardware) and is operable to communicate
with the network 630. More specifically, the interface 604 may comprise software
supporting one or more communication protocols associated with communications such
that the network 630 or interface’s hardware is operable to communicate physical signals
within and outside of the illustrated computer 602.

[0070] The computer 602 includes a processor 605. Although illustrated as a
single processor 605 in FIG. 6, two or more processors may be used according to
particular needs, desires, or particular implementations of the computer 602. Generally,
the processor 605 executes instructions and manipulates data to perform the operations
of the computer 602 and any algorithms, methods, functions, processes, flows, and
procedures as described in the instant disclosure.

[0071] The computer 602 also includes a database 606 that can hold data for the
computer 602 or other components (or a combination of both) that can be connected to
the network 630 (whether illustrated or not). For example, database 606 can be an in-
memory, conventional, or other type of database storing data consistent with this
disclosure. In some implementations, database 606 can be a combination of two or more
different database types (for example, a hybrid in-memory and conventional database)
according to particular needs, desires, or particular implementations of the computer 602
and the described functionality. Although illustrated as a single database 606 in FIG. 6,
two or more databases (of the same or combination of types) can be used according to
particular needs, desires, or particular implementations of the computer 602 and the
described functionality. While database 606 is illustrated as an integral component of
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the computer 602, in alternative implementations, database 606 can be external to the
computer 602,

[0072] The computer 602 also includes a memory 607 that can hold data for the
computer 602 or other components (or a combination of both) that can be connected to
the network 630 (whether illustrated or not). Memory 607 can store any data consistent
with this disclosure. In some implementations, memory 607 can be a combination of
two or more different types of memory (for example, a combination of semiconductor
and magnetic storage) according to particular needs, desires, or particular
implementations of the computer 602 and the described functionality. Although
illustrated as a single memory 607 in FIG. 6, two or more memories 607 (of the same or
combination of types) can be used according to particular needs, desires, or particular
implementations of the computer 602 and the described functionality. While memory
607 1is illustrated as an integral component of the computer 602, in alternative
implementations, memory 607 can be external to the computer 602.

[0073] The application 608 is an algorithmic software engine providing
functionality according to particular needs, desires, or particular implementations of the
computer 602, particularly with respect to functionality described in this disclosure. For
example, application 608 can serve as one or more components, modules, or
applications. Further, although illustrated as a single application 608, the application
608 may be implemented as multiple applications 608 on the computer 602. In addition,
although illustrated as integral to the computer 602, in alternative implementations, the
application 608 can be external to the computer 602,

[0074]  The computer 602 can also include a power supply 614. The power supply
614 can include a rechargeable or non-rechargeable battery that can be configured to be
either user- or non-user-replaceable. In some implementations, the power supply 614
can include power-conversion or management circuits (including recharging, standby,
or other power management functionality). In some implementations, the power-supply
614 can include a power plug to allow the computer 602 to be plugged into a wall socket
or other power source to, for example, power the computer 602 or recharge a
rechargeable battery.

[0075] There may be any number of computers 602 associated with, or external
to, a computer system containing computer 602, each computer 602 communicating
over network 630. Further, the term “client,” *
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may be used interchangeably, as appropriate, without departing from the scope of this
disclosure. Moreover, this disclosure contemplates that many users may use one
computer 602, or that one user may use multiple computers 602.

[0076] The described approach for collecting user information from computer
systems technically improves conventional collection of user information. For example,
the described layered matching approach can be manually or dynamically configured to
improve overall matching functionality as part of the collection of user information.
Additionally, other technical aspects applicable to the user information collection (such
as, data encryption, dynamic/static caching, network throttling, processor management,
data storage management, time/geographic location considerations, and
computer/database clustering) can be configured (manually or dynamically) in
conjunction with the use of the layered matching approach to improve, for example,
speed, efficiency, computing resource use, network bandwidth, or computer data
storage,

[0077] As a particular example, one or more methods for the layered matching
approach can be selected by one or more components of the described computing
systems (for example, in FIGS. 4, 5, or 5) to maximize the processing of a server based
on the configuration of one or more attributes of the server (such as, processor type,
memory amount/speed, and data storage capability). As another example, caching
technologies can be leveraged by one or more computing components to increase receipt
speed of acquired textual data and to maximize processing ability of the server (for
example, processed matches can be processed as quickly as the capability of the server
and cached in memory for eventual use by the described computing systems). In
addition, the use of caching technologies can help to improve network traffic
management and optimization. As another example, as the described approach can be
used to increase overall matching efficiency, processing efficiency can be improved and
better managed. The increased matching efficiency permits result data to be more
quickly determined for use by various components of the described computing systems,
faster data returns to users, and more responsive application software and mobile
computing devices.

[0078] Described implementations of the subject matter can include one or more

features, alone or in combination.
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[0079] For example, in a first implementation, a computer-implemented method,
comprising: identifying textual information related to user information from user
service information; performing a layered matching on the textual information based on
preset background identification information in a preset list, wherein the layered
matching includes different matching methods, and the preset list includes a plurality of
entries storing different preset background identification information related to the user
information; and determining the user information based on the layered matching.

[0080] The foregoing and other described implementations can each, optionally,
include one or more of the following features:

[0081] A first feature, combinable with any of the following features, wherein
performing the layered matching on the textual information based on the preset
background identification information in the preset list further comprises: performing a
first matching on the textual information by determining whether the textual information
is the same as one entry in the preset list; in response to an unsuccessful first matching,
performing a second matching on the textual information by determining whether the
textual information contains or is contained in one and only one entry of the preset list;
and in response to an unsuccessful second matching, performing a third matching on the
textual information based on the preset background identification information in the
preset list and a preset similarity formula.

[0082] A second feature, combinable with any of the previous or following
features, wherein performing the third matching on the textual information based on the
preset background identification information in the preset list and the preset similarity
formula further comprises: calculating a similarity value between the textual
information and each entry in the preset list using the preset similarity formula;
determining a largest similarity value; and determining whether the largest similarity
value is greater than or equal to a preset threshold.

[0083] A third feature, combinable with any of the previous or following
features, wherein calculating the similarity value between the textual information and
each entry in the preset list using the preset similarity formula further comprises:
calculating a longest common sub-string length between the textual information and that
particular entry in the preset list; and dividing the longest common sub-string length by

a string length of that particular entry.
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[0084] A fourth feature, combinable with any of the previous or following
features, further comprising, in response to a successful second matching, updating the
preset list based on the second matching.

[0085] A fifth feature, combinable with any of the previous or following
features, wherein determining the user information based on the layered matching
further comprises determining the user information based on the first matching, the
second matching, or the third matching.

[0086] A sixth feature, combinable with any of the previous or following
features, further comprising: performing data cleaning on the textual information; and
performing the layered matching on the cleaned textual information.

[0087] In a second implementation, a non-transitory, computer-readable
medium storing one or more instructions executable by a computer system to perform
operations comprising: identifying textual information related to user information from
user service information; performing a layered matching on the textual information
based on preset background identification information in a preset list, wherein the
layered matching includes different matching methods, and the preset list includes a
plurality of entries storing different preset background identification information related
to the user information; and determining the user information based on the layered
matching.

[0088] The foregoing and other described implementations can each, optionally,
include one or more of the following features:

[0089] A first feature, combinable with any of the following features, wherein
performing the layered matching on the textual information based on the preset
background identification information in the preset list further comprises one or more
instructions to: perform a first matching on the textual information by determining
whether the textual information is the same as one entry in the preset list; in response to
an unsuccessful first matching, perform a second matching on the textual information
by determining whether the textual information contains or is contained in one and only
one entry of the preset list; and in response to an unsuccessful second matching, perform
a third matching on the textual information based on the preset background identification
information in the preset list and a preset similarity formula.

[0090] A second feature, combinable with any of the previous or following
features, wherein performing the third matching on the textual information based on the
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preset background identification information in the preset list and the preset similarity
formula further comprises one or more instructions to: calculate a similarity value
between the textual information and each entry in the preset list using the preset
similarity formula; determine a largest similarity value; and determine whether the
largest similarity value is greater than or equal to a preset threshold.

[0091] A third feature, combinable with any of the previous or following
features, wherein calculating the similarity value between the textual information and
each entry in the preset list using the preset similarity formula further comprises one or
more instructions to: calculate a longest common sub-string length between the textual
information and that particular entry in the preset list; and divide the longest common
sub-string length by a string length of that particular entry.

[0092] A fourth feature, combinable with any of the previous or following
features, wherein the operations further comprise one or more instructions to, in
response to a successful second matching, update the preset list based on the second
matching.

[0093] A fifth feature, combinable with any of the previous or following
features, wherein determining the user information based on the layered matching
further comprises one or more instructions to determine the user information based on
the first matching, the second matching, or the third matching.

[0094] A sixth feature, combinable with any of the previous or following
features, further comprising one or more instructions to: perform data cleaning on the
textual information; and perform the layered matching on the cleaned textual
information.

[0095] In a third implementation, a computer-implemented system, comprising:
a computer memory; and a hardware processor interoperably coupled with the computer
memory and configured to perform operations comprising: identifying textual
information related to user information from user service information; performing a
layered matching on the textual information based on preset background identification
information in a preset list, wherein the layered matching includes different matching
methods, and the preset list includes a plurality of entries storing different preset
background identification information related to the user information; and determining

the user information based on the layered matching.
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[0096] The foregoing and other described implementations can each, optionally,
include one or more of the following features:

[0097] A first feature, combinable with any of the following features, wherein
performing the layered matching on the textual information based on the preset
background identification information in the preset list is further configured to: perform
a first matching on the textual information by determining whether the textual
information is the same as one entry in the preset list; in response to an unsuccessful
first matching, perform a second matching on the textual information by determining
whether the textual information contains or is contained in one and only one entry of the
preset list; and in response to an unsuccessful second matching, perform a third matching
on the textual information based on the preset background identification information in
the preset list and a preset similarity formula.

[0098] A second feature, combinable with any of the previous or following
features, wherein performing the third matching on the textual information based on the
preset background identification information in the preset list and the preset similarity
formula is further configured to: calculate a similarity value between the textual
information and each entry in the preset list using the preset similarity formula;
determine a largest similarity value; and determine whether the largest similarity value
is greater than or equal to a preset threshold.

[0099] A third feature, combinable with any of the previous or following
features, wherein calculating the similarity value between the textual information and
each entry in the preset list using the preset similarity formula further is further
configurred to: calculate a longest common sub-string length between the textual
information and that particular entry in the preset list; and divide the longest common
sub-string length by a string length of that particular entry.

[00100] A fourth feature, combinable with any of the previous or following
features, further configured to, in response to a successful second matching, update the
preset list based on the second matching, and wherein determining the user information
based on the layered matching is further configured to determine the user information
based on the first matching, the second matching, or the third matching.

[00101] A fifth feature, combinable with any of the previous or following

features, further configured to perform data cleaning on the textual information.
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[00102] A sixth feature, combinable with any of the previous or following
features, further configured to perform the layered matching on the cleaned textual
information.

[00103] Implementations of the subject matter and the functional operations
described in this specification can be implemented in digital electronic circuitry, in
tangibly embodied computer software or firmware, in computer hardware, including the
structures disclosed in this specification and their structural equivalents, or in
combinations of one or more of them. Software implementations of the described
subject matter can be implemented as one or more computer programs, that is, one or
more modules of computer program instructions encoded on a tangible, non-transitory,
computer-readable computer-storage medium for execution by, or to control the
operation of, data processing apparatus. Alternatively, or additionally, the program
instructions can be encoded in/on an artificially generated propagated signal, for
example, a machine-generated electrical, optical, or electromagnetic signal that is
generated to encode information for transmission to suitable receiver apparatus for
execution by a data processing apparatus. The computer-storage medium can be a
machine-readable storage device, a machine-readable storage substrate, a random or
serial access memory device, or a combination of computer-storage mediums.

[00104] The term “real-time,” “real time,” “realtime,” “real (fast) time (RFT),”
“near(ly) real-time (NRT),” “quasi real-time,” or similar terms (as understood by one of
ordinary skill in the art), means that an action and a response are temporally proximate
such that an individual perceives the action and the response occurring substantially
simultaneously. For example, the time difference for a response to display (or for an
initiation of a display) of data following the individual’s action to access the data may
be less than 1 ms, less than 1 sec., or less than 5 secs. While the requested data need not
be displayed (or initiated for display) instantaneously, it is displayed (or initiated for
display) without any intentional delay, taking into account processing limitations of a
described computing system and time required to, for example, gather, accurately
measure, analyze, process, store, or transmit the data.

2 <

[00105] The terms “data processing apparatus,” “computer,” or “electronic
computer device” (or equivalent as understood by one of ordinary skill in the art) refer
to data processing hardware and encompass all kinds of apparatus, devices, and
machines for processing data, including by way of example, a programmable processor,
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a computer, or multiple processors or computers. The apparatus can also be, or further
include special purpose logic circuitry, for example, a central processing unit (CPU), an
FPGA (field programmable gate array), or an ASIC (application-specific integrated
circuit). In some implementations, the data processing apparatus or special purpose
logic circuitry (or a combination of the data processing apparatus or special purpose
logic circuitry) may be hardware- or software-based (or a combination of both hardware-
and software-based). The apparatus can optionally include code that creates an
execution environment for computer programs, for example, code that constitutes
processor firmware, a protocol stack, a database management system, an operating
system, or a combination of execution environments. The present disclosure
contemplates the use of data processing apparatuses with or without conventional
operating systems, for example LINUX, UNIX, WINDOWS, MAC OS, ANDROID,
108, or any other suitable conventional operating system.

[00106] A computer program, which may also be referred to or described as a
program, software, a software application, a module, a software module, a script, or code
can be written in any form of programming language, including compiled or interpreted
languages, or declarative or procedural languages, and it can be deployed in any form,
including as a stand-alone program or as a module, component, subroutine, or other unit
suitable for use in a computing environment. A computer program may, but need not,
correspond to a file in a file system. A program can be stored in a portion of a file that
holds other programs or data, for example, one or more scripts stored in a markup
language document, in a single file dedicated to the program in question, or in multiple
coordinated files, for example, files that store one or more modules, sub-programs, or
portions of code. A computer program can be deployed to be executed on one computer
or on multiple computers that are located at one site or distributed across multiple sites
and interconnected by a communication network. While portions of the programs
illustrated in the various figures are shown as individual modules that implement the
various features and functionality through various objects, methods, or other processes,
the programs may instead include a number of sub-modules, third-party services,
components, libraries, and such, as appropriate. Conversely, the features and
functionality of various components can be combined into single components, as
appropriate. Thresholds used to make computational determinations can be statically,
dynamically, or both statically and dynamically determined.
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[00107] The methods, processes, or logic flows described in this specification can
be performed by one or more programmable computers executing one or more computer
programs to perform functions by operating on input data and generating output. The
methods, processes, or logic flows can also be performed by, and apparatus can also be
implemented as, special purpose logic circuitry, for example, a CPU, an FPGA, or an
ASIC.

[00108] Computers suitable for the execution of a computer program can be based
on general or special purpose microprocessors, both, or any other kind of CPU.
Generally, a CPU will receive instructions and data from and write to a memory. The
essential elements of a computer are a CPU, for performing or executing instructions,
and one or more memory devices for storing instructions and data. Generally, a
computer will also include, or be operatively coupled to, receive data from or transfer
data to, or both, one or more mass storage devices for storing data, for example,
magnetic, magneto-optical disks, or optical disks. However, a computer need not have
such devices. Moreover, a computer can be embedded in another device, for example,
a mobile telephone, a personal digital assistant (PDA), a mobile audio or video player,
a game console, a global positioning system (GPS) receiver, or a portable storage device,
for example, a universal serial bus (USB) flash drive, to name just a few.

[00109] Computer-readable media (transitory or non-transitory, as appropriate)
suitable for storing computer program instructions and data includes all forms of
permanent/non-permanent or volatile/non-volatile memory, media and memory devices,
including by way of example semiconductor memory devices, for example, random
access memory (RAM), read-only memory (ROM), phase change memory (PRAM),
static random access memory (SRAM), dynamic random access memory (DRAM),
erasable programmable read-only memory (EPROM), electrically erasable
programmable read-only memory (EEPROM), and flash memory devices; magnetic
devices, for example, tape, -cartridges, cassettes, internal/removable disks;
magneto-optical disks; and optical memory devices, for example, digital video disc
(DVD), CD-ROM, DVD+/-R, DVD-RAM, DVD-ROM, HD-DVD, and BLU-RAY
(BD), and other optical memory technologies. The memory may store various objects
or data, including caches, classes, frameworks, applications, modules, backup data, jobs,
web pages, web page templates, data structures, database tables, repositories storing
dynamic information, and any other appropriate information including any parameters,
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variables, algorithms, instructions, rules, constraints, or references thereto.
Additionally, the memory may include any other appropriate data, such as logs, policies,
security or access data, reporting files, as well as others. The processor and the memory
can be supplemented by, or incorporated in, special purpose logic circuitry.

[00110] To provide for interaction with a user, implementations of the subject
matter described in this specification can be implemented on a computer having a
display device, for example, a CRT (cathode ray tube), LCD (liquid crystal display),
LED (Light Emitting Diode), or plasma monitor, for displaying information to the user
and a keyboard and a pointing device, for example, a mouse, trackball, or trackpad by
which the user can provide input to the computer. Input may also be provided to the
computer using a touchscreen, such as a tablet computer surface with pressure
sensitivity, a multi-touch screen using capacitive or electric sensing, or other type of
touchscreen. Other kinds of devices can be used to provide for interaction with a user
as well; for example, feedback provided to the user can be any form of sensory feedback,
for example, visual feedback, auditory feedback, or tactile feedback; and input from the
user can be received in any form, including acoustic, speech, or tactile input. In addition,
a computer can interact with a user by sending documents to and receiving documents
from a device that is used by the user; for example, by sending web pages to a web
browser on a user’s client device in response to requests received from the web browser.

[00111] The term “graphical user interface,” or “GUI,” may be used in the
singular or the plural to describe one or more graphical user interfaces and each of the
displays of a particular graphical user interface. Therefore, a GUI may represent any
graphical user interface, including but not limited to, a web browser, a touch screen, or
a command line interface (CLI) that processes information and efficiently presents the
information results to the user. In general, a GUI may include a plurality of user
interface (UI) elements, some or all associated with a web browser, such as interactive
fields, pull-down lists, and buttons. These and other Ul elements may be related to or
represent the functions of the web browser.

[00112] Implementations of the subject matter described in this specification can
be implemented in a computing system that includes a back-end component, for
example, as a data server, or that includes a middleware component, for example, an
application server, or that includes a front-end component, for example, a client
computer having a graphical user interface or a Web browser through which a user can
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interact with an implementation of the subject matter described in this specification, or
any combination of one or more such back-end, middleware, or front-end components.
The components of the system can be interconnected by any form or medium of wireline
or wireless digital data communication (or a combination of data communication), for
example, a communication network. Examples of communication networks include a
local area network (LAN), a radio access network (RAN), a metropolitan area network
(MAN), a wide area network (WAN), Worldwide Interoperability for Microwave
Access (WIMAX), a wireless local area network (WLAN) using, for example, 802.11
a/b/g/m or 802.20 (or a combination of 802.11x and 802.20 or other protocols consistent
with this disclosure), all or a portion of the Internet, or any other communication system
or systems at one or more locations (or a combination of communication networks). The
network may communicate with, for example, Internet Protocol (IP) packets, Frame
Relay frames, Asynchronous Transfer Mode (ATM) cells, voice, video, data, or other
suitable information (or a combination of communication types) between network
addresses.

[00113] The computing system can include clients and servers. A client and
server are generally remote from each other and typically interact through a
communication network. The relationship of client and server arises by virtue of
computer programs running on the respective computers and having a client-server
relationship to each other.

[00114] While this specification contains many specific implementation details,
these should not be construed as limitations on the scope of any invention or on the
scope of what may be claimed, but rather as descriptions of features that may be specific
to particular implementations of particular inventions. Certain features that are
described in this specification in the context of separate implementations can also be
implemented, in combination, in a single implementation. Conversely, various features
that are described in the context of a single implementation can also be implemented in
multiple implementations, separately, or in any suitable sub-combination. Moreover,
although previously described features may be described as acting in certain
combinations and even initially claimed as such, one or more features from a claimed
combination can, in some cases, be excised from the combination, and the claimed
combination may be directed to a sub-combination or variation of a sub-combination.
[00115] Particular implementations of the subject matter have been described.
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Other implementations, alterations, and permutations of the described implementations
are within the scope of the following claims as will be apparent to those skilled in the
art. While operations are depicted in the drawings or claims in a particular order, this
should not be understood as requiring that such operations be performed in the particular
order shown or in sequential order, or that all illustrated operations be performed (some
operations may be considered optional), to achieve desirable results. In certain
circumstances, multitasking or parallel processing (or a combination of multitasking and
parallel processing) may be advantageous and performed as deemed appropriate.

[00116] Moreover, the separation or integration of various system modules and
components in the previously described implementations should not be understood as
requiring such separation or integration in all implementations, and it should be
understood that the described program components and systems can generally be
integrated together in a single software product or packaged into multiple software
products.

[00117] Accordingly, the previously described example implementations do not
define or constrain this disclosure. Other changes, substitutions, and alterations are also
possible without departing from the spirit and scope of this disclosure.

[00118] Furthermore, any claimed implementation is considered to be applicable
to at least a computer-implemented method; a non-transitory, computer-readable
medium storing computer-readable instructions to perform the computer-implemented
method; and a computer system comprising a computer memory interoperably coupled
with a hardware processor configured to perform the computer-implemented method or

the instructions stored on the non-transitory, computer-readable medium.
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CLAIMS

What is claimed is:

1. A computer-implemented method, comprising:

identifying textual information related to user information from user service
information;

performing a layered matching on the textual information based on preset
background identification information in a preset list, wherein the layered matching
includes different matching methods, and the preset list includes a plurality of entries
storing different preset background identification information related to the user
information; and

determining the user information based on the layered matching.

2. The computer-implemented method of claim 1, wherein performing the layered
matching on the textual information based on the preset background identification
information in the preset list further comprises:

performing a first matching on the textual information by determining whether
the textual information is the same as one entry in the preset list;

in response to an unsuccessful first matching, performing a second matching on
the textual information by determining whether the textual information contains or is
contained in one and only one entry of the preset list; and

in response to an unsuccessful second matching, performing a third matching on
the textual information based on the preset background identification information in the

preset list and a preset similarity formula.

3. The computer-implemented method of claim 2, wherein performing the third
matching on the textual information based on the preset background identification
information in the preset list and the preset similarity formula further comprises:

calculating a similarity value between the textual information and each entry in
the preset list using the preset similarity formula;

determining a largest similarity value; and

determining whether the largest similarity value is greater than or equal to a

preset threshold.

31

PCT/US2017/041134



10

15

20

25

30

WO 2018/009823

4, The computer-implemented method of claim 3, wherein calculating the
similarity value between the textual information and each entry in the preset list using
the preset similarity formula further comprises:

calculating a longest common sub-string length between the textual information
and that particular entry in the preset list; and

dividing the longest common sub-string length by a string length of that

particular entry.

5. The computer-implemented method of claim 2, further comprising, in response

to a successful second matching, updating the preset list based on the second matching.

6. The computer-implemented method of claim 2, wherein determining the user
information based on the layered matching further comprises determining the user

information based on the first matching, the second matching, or the third matching.

7. The computer-implemented method of claim 1, further comprising:
performing data cleaning on the textual information; and

performing the layered matching on the cleaned textual information.

8. A non-transitory, computer-readable medium storing one or more instructions
executable by a computer system to perform operations comprising:

identifying textual information related to user information from user service
information;

performing a layered matching on the textual information based on preset
background identification information in a preset list, wherein the layered matching
includes different matching methods, and the preset list includes a plurality of entries
storing different preset background identification information related to the user
information; and

determining the user information based on the layered matching.

9. The non-transitory, computer-readable medium of claim 8, wherein performing
the layered matching on the textual information based on the preset background
identification information in the preset list further comprises one or more instructions

to:
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perform a first matching on the textual information by determining whether the
textual information is the same as one entry in the preset list;

in response to an unsuccessful first matching, perform a second matching on the
textual information by determining whether the textual information contains or is
contained in one and only one entry of the preset list; and

in response to an unsuccessful second matching, perform a third matching on the
textual information based on the preset background identification information in the

preset list and a preset similarity formula.

10.  The non-transitory, computer-readable medium of claim 9, wherein performing
the third matching on the textual information based on the preset background
identification information in the preset list and the preset similarity formula further
comprises one or more instructions to:

calculate a similarity value between the textual information and each entry in the
preset list using the preset similarity formula;

determine a largest similarity value; and

determine whether the largest similarity value is greater than or equal to a preset
threshold.

11. The non-transitory, computer-readable medium of claim 10, wherein calculating
the similarity value between the textual information and each entry in the preset list
using the preset similarity formula further comprises one or more instructions to:
calculate a longest common sub-string length between the textual information
and that particular entry in the preset list; and
divide the longest common sub-string length by a string length of that particular
entry.

12.  The non-transitory, computer-readable medium of claim 9, wherein the
operations further comprise one or more instructions to, in response to a successful

second matching, update the preset list based on the second matching.

13. The non-transitory, computer-readable medium of claim 9, wherein determining
the user information based on the layered matching further comprises one or more
instructions to determine the user information based on the first matching, the second

matching, or the third matching.
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14.  The non-transitory, computer-readable medium of claim 8, further comprising
one or more instructions to:
perform data cleaning on the textual information; and

perform the layered matching on the cleaned textual information.

15. A computer-implemented system, comprising:
a computer memory; and
a hardware processor interoperably coupled with the computer memory and
configured to perform operations comprising:
identifying textual information related to user information from user
service information;
performing alayered matching on the textual information based on preset
background identification information in a preset list, wherein the layered
matching includes different matching methods, and the preset list includes a
plurality of entries storing different preset background identification information
related to the user information; and

determining the user information based on the layered matching.

16.  The computer-implemented system of claim 15, wherein performing the layered
matching on the textual information based on the preset background identification
information in the preset list is further configured to:

perform a first matching on the textual information by determining whether the
textual information is the same as one entry in the preset list;

in response to an unsuccessful first matching, perform a second matching on the
textual information by determining whether the textual information contains or is
contained in one and only one entry of the preset list; and

in response to an unsuccessful second matching, perform a third matching on the
textual information based on the preset background identification information in the

preset list and a preset similarity formula.

17. The computer-implemented system of claim 16, wherein performing the third
matching on the textual information based on the preset background identification

information in the preset list and the preset similarity formula is further configured to:
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calculate a similarity value between the textual information and each entry in the
preset list using the preset similarity formula;
determine a largest similarity value; and
determine whether the largest similarity value is greater than or equal to a preset
5  threshold.

18.  The computer-implemented system of claim 17, wherein calculating the
similarity value between the textual information and each entry in the preset list using
the preset similarity formula further is further configurred to:
calculate a longest common sub-string length between the textual information
10  and that particular entry in the preset list; and
divide the longest common sub-string length by a string length of that particular
entry.

19. The computer-implemented system of claim 16, further configured to, in
response to a successful second matching, update the preset list based on the second
15  matching, and wherein determining the user information based on the layered matching
is further configured to determine the user information based on the first matching, the

second matching, or the third matching.

20.  The computer-implemented system of claim 15, further configured to:
perform data cleaning on the textual information; and

20 perform the layered matching on the cleaned textual information.

35



PCT/US2017/041134

WO 2018/009823

16

S

£0L

AL

£04

I

‘Buiyorew passhe
joynest ey oy Buipioooe uogeuLo punoifyoeg pejeel Jesn el

151 19504d B U UORBULIoIU UoeoiRUSp! punciByoeg
1esesd o) Buipioooe uoliRULIoN e xe} sy uo Bulyseiy wiousd

UCRBWLIOJ 80IAleS Ajiep Jesn
WO UORBULIoM punoByoeq Jash o) pelelal UONBULIOUI [eXe] alnboy




WO 2018/009823 PCT/US2017/041134

206

201
Sogure text information related to waer backgrowmnd
information Bom user daily service mformation

3
.; .

Parfonn frst matching on the text idformabicn by detecting
whether thers is preset backprowmsd identication mfonmatics
the samse ax the tent indormation i the preset Esg

3
é

I there = 5o first matching result, then perform second
matching on the text mformation by detecting whether there 1=
merely cane piece of preset backgrownd sdenttfication
sedowmeation of the preset Bst in the tent eformation or

detecting whether there i mevele one pdece of preset
backpround dentiication idbnmation contaiing the bext

sommaticn in the preset Bst
%\é“'

H there iz 5o second matcleng reswlt, then perform thied
matching on he ext information according o the preseat
backprosssd ideatiicaion information fa the presct Hst
and a prexef sentdarity fornada

3
%

Acguire background dentification information corresponding 1o
auser from the first matchdng resalt or the second matching

result or the thad matching result

Collect the nser related backgrouwnd wformation
sccording to the backproand identification idformation

FIG. 2 E

200



PCT/US2017/041134

WO 2018/009823

3/6

1112

608

conenBioens

N

PN NN

90¢

SR FOES 20
BoRpoIeTE DAL

€ Old

i R

m@mlm\\

pog

Ry

1%

i
Y,

SRRRR: RERRRARRS

STRWRTE PS5 30
SURIIET DUORE

e

R
R4

[ CAR S

FURE JOOUOS O
Brepoyent 151,

A

ISR FINER PO

SRR TURG JOUNDS

TOIETIRCPR JX21
pgRes oats samEbovy

08

BOGRER



WO 2018/009823

416

Drevice for collectiog user
background pforwation

Acguisitcn vt

Niatching onit

Collechon nmt

SR

FIG. 4

41

42

43

PCT/US2017/041134

460



WO 2018/009823 PCT/US2017/041134

5/6

Brevice for collecting
user backsround mformation

25

Acgmsition wl S N

51

Calenlation  L-l_| 521
modhale Lo

3

Acquisiion -, | 522

? | -
Matching .| 543

modaie

Collecton mait B

Scouisition : L 53 1

..................................................

Collection ol
module Vo

Uipdats nnit S

FIG. § 300



WO 2018/009823

¥

PCT/US2017/041134

Interface 604
A
Processor
M s0s
Database
R Memory 606
" 607
“ 603
Application
N Y
- API
§12
Service Layer
-
813 M
i Power Supply
i §14
Computer 5802
FIG. 6 Z’

600



INTERNATIONAL SEARCH REPORT

PCT/US2017/041134 02.10.2017

International application No.
PCT/US 17/41134

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO6F 17/30 (2017.01)
CPC

17/30011, GO6F 17/30247, GO6F 17/30286

- GO6F 17/30539, GO6F 2216/03, G06Q 10/10, GO6F 17/30489, GO6F 17/30522, GO6F
17/30985, GO6F 7/02, GO6F 17/30961, GOBK 9/72, GO6F 17/30982, GOBN 5/047, GO6N
99/005, GOGF 17/30985, GO6N 5/046, GO6N 5/02, GO6F 17/30542, GO6K 9/62, GO6F

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

See Search History Document

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History Document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Abstract; para [0029], [0042]

Y US 9,049,117 B1 (NUCCI et al.), 02 June 2015 (02.06.2015), entire document, especially 1-20
Abstract; col 4, In 59 to col 5, In 28; col 19, In 5§3-65; col 25, In 9-14; col 26, In 30-46; col 27, In
24-53

Y US 2002/0083062 A1 (NEAL et al.), 27 June 2002 (27.06.2002), entire document, especially 1-20
Abatract; para [0020], [0023], (0025], [0049]

Y US 2005/0097150 A1 (MCKEON et al.), 05 May 2005 (05.05.2005), entire document, especially | 7, 14, 20

D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

w

oy

wyn

“&”

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

08 September 2017

Date of mailing of the international search report

020CT 2017

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer:

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Lee W. Young

Form PCT/ISA/210 (second sheet) (January 2015)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - wo-search-report

