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QUERY SELECTION METHOD AND
SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 14/787,472 filed on Oct. 28, 2015,
which is a National Stage Entry of International Application
No. PCT/CN2014/080619 filed on Jun. 24, 2014, which
claims priority of Chinese Application No. 201310155688.6
filed on Apr. 28, 2013, the entire contents of which are
hereby incorporated by reference.

TECHNICAL FIELD

[0002] The present invention relates generally to process
technology and, more specifically, to a method and system
for query selection.

BACKGROUND

[0003] When querying data from a database or other
sources of data, a user is typically provided with several
query options (or referred to as query indexes or indexes) by
systems currently in existence, and after a user chooses a
certain index, the systems currently in existence collocate
restrictions according to the index, combine all the restric-
tions based on a logic relationship of “and” or “or,” generate
query instructions, query and filter data from the database,
and display the filtered result to the user. In such systems, the
user may be unable to query and filter data by providing a
natural language sentence.

SUMMARY

[0004] Accordingly, in one embodiment of the present
invention, a query selection method and system is provided
in order to solve the above-identified problem.

[0005] To achieve the objective mentioned above, one
embodiment of the present invention provides the following
technical solutions:

[0006] A query selection method, at least based on a query
selection system, including:

[0007] the query selection system obtaining a natural
language sentence provided by a user;

[0008] the query selection system pre-processing the natu-
ral language sentence provided by the user, obtaining a
standard node sequence, wherein the node may include at
least an index node and a condition node, wherein the
condition node may include at least one of a number node,
a date node, or a character string node;

[0009] the query selection system constructing a node tree
according to a relationship between the index node and other
nodes, wherein the node tree may represent a combination of
an index node and a condition node;

[0010] the query selection system generating a data query
command according to the node tree;

[0011] the query selection system querying data based on
the data query command, filtering query results, and obtain-
ing a filtered result; and

[0012] the query selection system displaying the filtered
results.

[0013] A query selection system, including:

[0014] an acquisition unit configured to acquire a natural

language sentence provided by a user;
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[0015] a pre-processing unit configured to pre-process the
natural language sentence provided by the user, and obtain
a standard node sequence, wherein the node may include at
least an index node and a condition node, wherein the
condition node may further include at least one of a number
node, a date node, or a character string node;

[0016] a node tree construction unit configured to con-
struct a node tree according to a relationship between the
index node and other nodes, wherein the node tree may be
configured to represent an index-condition combination;
[0017] a translation unit configured to translate the node
tree into a data query command;

[0018] a querying and filtering unit configured to query
data based on the data query command, and filter query
results to obtain a filtered result; and

[0019] a display unit configured to display the filtered
result.
[0020] According to some other embodiments of the pres-

ent disclosure, a query selection method specifically for
querying data from one or more databases is provided. The
method may include obtaining a natural sentence and gen-
erating a standard node sequence based on the natural
sequence. The standard node sequence may include multiple
index nodes and at least one condition node. The multiple
index nodes may correspond to indexes of the one or more
database. The at least one condition node may include at
least one of a number node, a date node, or a character string
node. The method may also include constructing a node tree
according to the standard node sequence. The node tree may
be structured to include the multiple index nodes, the at least
one condition node, a first relationship between a first index
node of the multiple index nodes and a second index node
of the multiple index nodes, and a second relationship
between at least one index node of the multiple index nodes
and the at least one condition node. The method may further
include generating a data query command according to the
node tree, querying data using the data query command from
the one or more databases to obtain a query result, and
filtering the query result based on the node tree to obtain a
filtered result.

[0021] In some embodiments, the obtaining a natural
sentence may include: receiving audio information inputted
by a user via a voice input device; and performing a speech
recognition on the audio information to obtain the natural
sentence.

[0022] In some embodiments, the obtaining a natural
sentence may further include: determining a user status
indicator by detecting, via an electric sensor, a user status of
the user when the user is inputting the audio information.
The user status may relate to at least one of an activity, a
physical or mental state, an environment, or a location of the
user when the user is inputting the audio information. The
speech recognition may be performed based on the user
status indicator.

[0023] In some embodiments, the speech recognition may
be performed based on historical activity information of the
user.

[0024] In some embodiments, the generating a standard
node sequence based on the natural sequence may include:
obtaining multiple words or phrases by performing word
segmentation on the natural sentence; obtaining a raw node
sequence corresponding to the natural sentence, wherein the
raw node sequence may include at least one node, each node
of the at least one node in the raw node sequence including
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a word or a phrase of the multiple words or phrases;
determining that the raw node sequence is non-standard by
examining index key words or matching characteristics of
specific phrasing; and converting the non-standard raw node
sequence to the standard node sequence.

[0025] In some embodiments, the converting the non-
standard raw node sequence to the standard node sequence
may be based on a machine learning algorithm.

[0026] In some embodiments, the method may further
include identifying a category of the user based on the
identity information of the user, wherein the machine learn-
ing algorithm further takes the category of the user as a part
of its input.

[0027] In some embodiments, the converting the non-
standard raw node sequence to the standard node sequence
is according to a conversion rule set.

[0028] In some embodiments, the method may further
include: determining a category of the user based on identity
information of the user; and selecting, in response to the
category of the user, an identity related rule from the
conversion rule set. The non-standard raw node sequence
may be converted to the standard node sequence based at
least in part on the identity related rule.

[0029] In some embodiments, the method may further
include displaying the filtered result via an interface by:
identifying a first index corresponding to an index node of
the standard node sequence; and displaying, via the inter-
face, first data of items of the filtered result corresponding to
the first index.

[0030] In some embodiments, the displaying the filtered
result further may include: selecting, from the indexes of the
one or more databases, one or more second indexes based on
correlation indicators of the indexes of the one or more
databases with respect to the first index, wherein each of the
correlation indicators indicates a correlation between a cor-
responding index of the indexes of the one or more databases
and the first index; and displaying, via the interface, second
data of items of the filtered result corresponding to the one
or more second indexes, wherein the standard node
sequence includes no node corresponding to the one or more
second indexes.

[0031] In some embodiments, the method may further
include: further displaying, via the interface, third data of
items of the filtered result corresponding to a third index in
response to an operation of a user; and updating the corre-
lation indicator of the third index.

[0032] In some embodiments, the method may further
include: further displaying, via an interface, fourth data of
items of the filtered result corresponding to a fourth index in
response to an operation of a user.

[0033] Insome embodiments, the fourth index may not be
included in the indexes of the one or more databases, and the
method may also include: retrieving a computing mean for
computing data of the fourth index based at least in part on
data of a fifth index included in the indexes of the one or
more databases; and computing the fourth data based at least
in part on fifth data of items of the filtered result corre-
sponding to the fifth index using the computing mean.
[0034] In some embodiments, the method may further
include updating the standard node sequence by: identifying
a first update node included in an original version of the
standard node sequence, the first update node indicating an
update of the standard node sequence to be performed;
identifying an index/condition node to be updated in the
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original version of the standard node according to nodes
within a first distance from the first update node; identifying
a second update node within a second distance from the first
update node, the second update node indicating how to
update the index/condition node to be updated; updating the
index/condition node to be updated according to the second
update node; and removing at least the first update node and
the second update node from the original version of the
standard node.

[0035] In some embodiments, the method may further
include: obtaining a third natural sentence; generating a
second standard node sequence based at least in part on the
third natural sentence; constructing a second node tree based
on the second standard node sequence; and filtering the
filtered result based on the second node tree to obtain a
second filtered result.

[0036] In some embodiments, the generating a second
standard node sequence may include: constructing a pre-
liminary standard node sequence based on the third natural
sentence; identifying one or more missing nodes of the
preliminary standard node sequence; identifying target
nodes of the first standard node sequence corresponding to
the one or more missing nodes of the second standard node
sequence; and generating the second standard node sequence
based on the target nodes of the first standard node sequence
and the preliminary standard node sequence.

[0037] In some embodiments, the method may further
include: obtaining a fourth natural sentence; generating a
fourth standard node sequence based on the fourth natural
sentence, the fourth standard node tree including an opera-
tion node and one or more object nodes, the operation node
corresponding to a desired operation, and the one or more
object nodes indicating one or more items of the filtered
result; generating an operation command according to the
operation node and the one or more object nodes; and
causing, according to the operation command, the desired
operation to be performed on the one or more items of the
first filtered result.

[0038] According to some other embodiments of the pres-
ent disclosure, a query selection system specifically config-
ured to query data from one or more databases is provided.
The system may include a storage device storing a set of
instructions, and at least one processor. When executing the
instructions, the at least one processor may cause the system
to obtain a natural sentence and generate a standard node
sequence based on the natural sequence. The standard node
sequence may include multiple index nodes and at least one
condition node. The multiple index nodes may correspond to
indexes of the one or more database. The at least one
condition node may include at least one of a number node,
a date node, or a character string node. The system may also
be caused to construct a node tree according to the standard
node sequence. The node tree may be structured to include
the multiple index nodes, the at least one condition node, a
first relationship between a first index node of the multiple
index nodes and a second index node of the multiple index
nodes, and a second relationship between at least one index
node of the multiple index nodes and the at least one
condition node. The system may further be caused to gen-
erate a data query command according to the node tree,
query data using the data query command from the one or
more databases to obtain a query result, and filter the query
result based on the node tree to obtain a filtered result.
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[0039] According to some other embodiments of the pres-
ent disclosure, a non-transitory computer readable medium
storing instructions compatible for querying data from one
or more databases is provided. When executed by a proces-
sor, the instructions may cause the processor to execute
operations. The operations may include obtaining a natural
sentence and generating a standard node sequence based on
the natural sequence. The standard node sequence may
include multiple index nodes and at least one condition
node. The multiple index nodes may correspond to indexes
of the one or more database. The at least one condition node
may include at least one of a number node, a date node, or
a character string node. The operations may also include
constructing a node tree according to the standard node
sequence. The node tree may be structured to include the
multiple index nodes, the at least one condition node, a first
relationship between a first index node of the multiple index
nodes and a second index node of the multiple index nodes,
and a second relationship between at least one index node of
the multiple index nodes and the at least one condition node.
The operations may further include generating a data query
command according to the node tree, querying data using the
data query command from the one or more databases to
obtain a query result; and filtering the query result based on
the node tree to obtain a filtered result.

[0040] According to the technical solutions described
above, in one embodiment of the present invention, after a
user provides a natural language sentence, the query selec-
tion system may process the natural language sentence
automatically, construct a node tree representing an index-
condition combination, generate a data query command
according to the node tree, query results in the database,
filter the results and display the filtered result to the user, and
thus implementing querying and filtering data by providing
a natural language sentence. Besides, the user may provide
a natural language sentence without choosing indexes or
collocating restrictions, and therefore the operations of the
user may be simplified and the user operation time may be
reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] In order to illustrate the technical solutions in
connection with the embodiments of the present invention or
prior art more explicitly, drawings that may be used in the
description of the embodiments or prior art are simply
illustrated below. Obviously, drawings described below are
only some embodiments of the present invention. A person
with ordinary skill in the art, and without further inventive
work, may apply other drawings to the provided drawings.
[0042] FIG. 1 is a schematic view of the structure of the
query selection system according to some embodiments of
the present invention;

[0043] FIG. 2 is a flowchart of a process for the query
selection according to some embodiments of the present
invention;

[0044] FIG. 3 is a flowchart of a process for the query
selection according to some embodiments of the present
invention;

[0045] FIG. 4 is a flowchart of a process of the query
selection according to Some embodiments of the present
invention;

[0046] FIG.5 is a schematic view of a node tree according
to some embodiments of the present invention;
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[0047] FIG. 6 is a schematic view of a node tree according
to some embodiments of the present invention;

[0048] FIG. 7 is a flowchart of a process for query
selection according to some embodiments of the present
invention;

[0049] FIG. 8 is a flowchart of a process for query
selection according to some embodiments of the present
invention;

[0050] FIG. 9 is a flowchart of the query selection method
according to Some embodiments of the present invention;
[0051] FIG. 10 is a flowchart of the query selection
method according to some embodiments of the present
invention;

[0052] FIG. 11 is a schematic view of the structure of an
acquisition unit according to some embodiments of the
present invention;

[0053] FIG. 12 is a flowchart illustrating an exemplary
process for obtaining a natural language sentence according
to some embodiments of the present invention;

[0054] FIG. 13 is a schematic view of the structure of a
pre-processing unit according to some embodiments of the
present invention;

[0055] FIG. 14 is a flowchart illustrating an exemplary
process for obtaining a standard node sequence based on a
natural language sentence according to some embodiments
of the present invention;

[0056] FIG. 15 is a schematic view of the structure of a
display unit 1500 according to some embodiments of the
present invention;

[0057] FIG. 16 is a flowchart illustrating an exemplary
process 1600 for displaying the filtered result according to
some embodiments of the present invention;

[0058] FIG. 17 is a schematic view of the displayed first
data according to some embodiments of the present inven-
tion;

[0059] FIG. 18 is a schematic view of the concurrently
displayed first data and second data according to some
embodiments of the present invention;

[0060] FIG. 19 is a schematic view of the concurrently
displayed first data, second data, and third data according to
some embodiments of the present invention; and

[0061] FIG. 20 is a flowchart illustrating an exemplary
process 2000 for handing a natural language sentence
including updating information according to some embodi-
ments of the present invention.

DETAILED DESCRIPTION

[0062] The technical solutions of the embodiments of the
present invention will be described clearly and completely in
connection with the accompanying drawings. Obviously, the
embodiments described herein are only part of some
embodiments of the present invention and not all of them.
All other embodiments obtained by a person with ordinary
skill in the art based on the embodiments of the present
invention without further inventive work are within the
scope of protection of the present invention.

[0063] When querying data from a database or a data
source, a user is typically provided with several query
options (or referred to as query indexes or indexes) by
systems currently in existence, and after the user chooses a
certain index, collocates restrictions according to the index,
and combines all the restrictions based on logic relationship
of “and” or “or”, the system currently in existence may
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generate query instructions, query and filter data from the
database, and display to the user.

[0064] For example, if a user wants to search for students
whose math scores and Chinese scores are both above 80,
the user may need to choose at least two indexes of “math
score” and “Chinese score”, set two restrictions of”>80, and
combine the two restrictions based on an “and” logical
relationship. The system may then generate a query com-
mand, query and filter data from the database or data
sources, and display.

[0065] Therefore, the user may be unable to query and
filter data by providing a natural language sentence using
existing technologies found in the prior art.

[0066] Accordingly, embodiments of the present invention
provide a query selection process and system in order to
solve the above problems.

[0067] Referring to FIG. 1, the query selection system
mentioned above may include at least an acquisition unit 1,
a pre-processing unit 2, a node tree construction unit 3, a
translation unit 4, a querying and filtering unit 5, and a
display unit 6.

[0068] Based on the query selection system mentioned
above, referring to FIG. 2, a process for query selection
according to some embodiments of the present invention
includes at least the following steps:

[0069] S1, the query selection system (the acquisition
unit) acquiring a natural language sentence provided by a
user;

[0070] A user may provide the natural language sentence
by a handwriting input, a keyboard input, or a voice input.
Therefore, the acquisition unit mentioned above may
include a keyboard, a microphone (for voice input), a stylus,
and a touch-screen (the stylus and the touch-screen may be
configured for handwriting input), etc.

[0071] S2, the query selection system (the pre-processing
unit) pre-processing the natural language sentence provided
by the user and obtaining a standard node sequence (con-
sidering there are other standard node sequences mentioned
later, the standard node sequence obtained in step S2 may be
referred to as a first standard node sequence).

[0072] The nodes mentioned above may include at least an
index node and a condition node, and the condition node
may include at least one of the following: a number node, a
date node, or a character string node.

[0073] S3, the query selection system (the node tree con-
struction unit) constructing a node tree based on the rela-
tionship between the index node and other nodes, wherein
the node tree may be configured to represent an index-
condition combination;

[0074] S4, the query selection system (the translation unit)
generating a data query command according to the node
tree;

[0075] S5, the query selection system (the querying and
filtering unit) querying data based on the data query com-
mand, and filtering the query result to obtain a filtered result;
[0076] S6, the query selection system (display unit) dis-
playing the filtered results. Specifically, the display unit may
be a display screen.

[0077] According to the technical solutions described
above, in some embodiments of the present invention, after
a user provides a natural language sentence, the query
selection system may automatically process the natural
language sentence, construct a node tree representing an
index-condition combination, generate a data query com-
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mand according to the node tree, query and filter data from
the database, and display a result to the user, thereby
querying and filtering data based on a natural language
sentence provided by the user. Besides, the user may provide
a natural language sentence without choosing an index or
collocating a restriction, resulting in a simplification for user
operations and hence, a reduction of user operation time.

[0078] Steps S2 to S4 are illustrated in greater detail
below.
[0079] First, the S2 step is illustrated. Referring to FIG. 3,

in some embodiments of the present invention, the S2 step
may include:

[0080] S21, performing word segmentation with respect to
a natural language sentence provided by the user and obtain-
ing multiple words or phrases;

[0081] S22, constructing a node for each word or phrase,
and obtaining raw node sequences corresponding to the
natural language sentence provided by user;

[0082] The raw node sequence may include at least one
node.
[0083] More specifically, nodes corresponding to each

word or phrase may be constructed by utilizing a configu-
ration dictionary; the types of nodes may include a question
word node, an index node, a number node, a date node, a
logic word node, a character string node, etc., and a semantic
node sequence corresponding to the sentence provided by
the user may be obtained.

[0084] Either the number node or the character string node
may be a restriction for an index node. For example, in “the
math score of Ming Li in room five, the 3rd grade,” “Ming
Li” may be a character string node, which may be a
restriction of the index node “name”; while in “math score
above 90,” “above 90” may be a number node as a restriction
for the index node “math score.”

[0085] When the number node and the date node are con
figured, it may first be recognized that a phrase includes a
number, it may then be determined whether this number is
a date; if so, the number may be constructed as a date node;
otherwise it may be constructed as a number node.

[0086] It shall be noted that the query options (namely
query indexes) a particular system (namely under certain
scenarios) may provide may be fixed. For example, in a
student grade query system, the indexes it may provide
including grade, class, subjects (such as math, Chinese,
geography, history, biology, and so on), etc., may be fixed.
Therefore, the index key words may be used to match the
words and phrases obtained from word segmentation, and
thus to identify indexes included in the sentence provided by
the user.

[0087] For example, using index key words such as math,
Chinese, geography, history, biology, etc., from “subjects”
index, to match the sentence “the students in room five, the
3rd grade whose math score is over 90 points and Chinese
score is over 80 points, the system may determine that the
sentence includes two indexes “math” and “Chinese.”

[0088] Similarly, the logic words may be fixed; a logic
word dictionary may be predetermined, which may include
key logic words such as “as well as,” “and,” “moreover,”
“meanwhile,” “with,” “or,” etc., and then the logic key
words may be used to match the words and phrases obtained
from word segmentation, and thus the system may deter-
mine whether there are logic relationship nodes.
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[0089] S23, converting the raw node sequence to a stan-
dard node sequence (which may be processed by the fol-
lowing node tree construction unit);

[0090] Because a user may provide an arbitrary natural
language sentence, the corresponding node sequence may be
unstandardized. In the previous example, “the math score of
Ming Li in room five there is the phrase “Ming [.i” without
the word “name, where the corresponding node sequence
may include a character String node “Ming Li,” and may
lack a corresponding index node “name.” Therefore, the
index node “name” may need to be appended in order for a
standard node sequence to be generated as in “the math score
of name Ming Li in room five, the 3rd grade.”

[0091] More specifically, the node sequences correspond-
ing to a natural language sentence provided by a user may
be converted to a standard node sequence that may be
processed by the node tree construction unit according to the
configuration rules:

[0092] First, whether the phrasing of the raw node
sequence is standard is determined by examining key words
and matching the characteristics of specific phrasing, the
detected non-standard phrasings are converted to semantic
node sequences corresponding to standard phrasings accord-
ing to the conversion rules set by the configuration files. The
key words may be expressed using regular expression.
[0093] For example, if a user inputs “it rains for 3 con-
secutive days”, the regular expression “for * consecutive
days” may be used to match and convert phrasing, convert-
ing “it rains for 3 consecutive days” to standard phrasings “it
rains today, it rained yesterday and it rained the day before
yesterday.”

[0094] Meanwhile, “rain” is a character string node of the
condition nodes, it may correspond to the index node
“weather, therefore, the index node “weather” needs to be
appended. Finally, the standard phrasing is converted as “the
weather today is rain, the weather yesterday was rain and the
weather the day before yesterday was rain.”

[0095] It should be noted that if the user uses voice input
to provide a sentence, the above step S2 may also include a
step of speech recognition to convert voice input into text
and to obtain a text result, thus converting voice into text.
[0096] After obtaining a standard node sequence, the
following step S3 may include constructing a node tree
according to the relationship between the index node and
other nodes.

[0097] In some embodiments, the converting the non-
standard raw node sequence to the standard node sequence
may be based on a machine learning algorithm. The model
for implementing the machine learning algorithm may take
the raw node sequence as at least part of its input, and
generate the standard node sequence as its output. The
machine learning algorithm may be based on decision tree,
support vector machine (SVM), neural network (e.g., Con-
volutional Neural Network (CNN), Recurrent Neural Net-
work (RNN), residential network (ResNet), sequence to
sequence (Seq2Seq) network), Bayesian network, genetic
algorithm, or the like, or a combination thereof. The model
used to implement the machine learning algorithm may be
trained using a training dataset. For example, the training
dataset may include a plurality of raw node sequences as
inputs (or be referred to as training inputs) of the model and
corresponding standard node sequences as supervisory out-
puts. The raw node sequences may be inputted into the
model to generate a predicted output. Based on the differ-
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ence between the predicted output and the corresponding
supervisory output, parameters of the model may be
adjusted using a training algorithm (e.g., an algorithm based
on backpropagation) to reduce such a difference. After the
training is completed (e.g., a convergence is met), the model
may be adopted by the pre-processing unit 2 for converting
raw node sequences into standard node sequences.

[0098] Insome embodiments, the whole operation S2 may
be performed based on a model of a machine learning
algorithm. The model may take the natural language sen-
tence as at least part of its input, and generate a correspond-
ing standard node sequence as its output. For example, the
training dataset for training such a model may include a
plurality of natural language sentence as training inputs of
the model and corresponding standard node sequences as
supervisory outputs. After the training is completed, the
model may be adopted by the pre-processing unit 2 for
converting natural language sentences into standard node
sequences.

[0099] According to FIG. 4, Step S3 may further include
the following:
[0100] S31, determining index-condition combinations,

according to the positional relationship between nodes.

[0101] For example, in “the students in class five, the 3rd
grade whose math score is over 90 points and Chinese score
is over 80 points,” “math grade” is an index node, “over 90
points” is a number node (condition node), and with respect
to the positional relationship, “math grade” and “over 90
points” are next to each other. Given the positional relation-
ship of the two, it may be determined that “over 90 points”
is a restriction of the index node “math grade,” that is, “over
90 points” is a condition node of the index node “math
grade.”

[0102] It should be noted that, “over 90 points” is not a
precise value range comprehensible by a computer. There-
fore, the number node “over 90 points” needs to be pro-
cessed, and converted to a number node “>90”. On the other
hand, if a number node already includes a precise value
range, for example, a user provides a sentence “room five,
the 3rd grade, with a math grade >90,” the number node may
not need to be processed.

[0103] More specifically, when being processed, words or
phrases such as “over.” “larger and “higher may be con-
verted into an symbolic expression such as “>"; similarly,
words or phrases such as “below,” “smaller,” and “lower”
may be converted into “<”; words or phrases such as “no
larger than,” “smaller than or equal to,” “no more than,” and
“no higher than” may be converted into “<”; words or
phrases such as “no smaller than,” “larger than or equal to,”
“no less than,” and “no lower than” may be converted into
o

[0104] Similarly, if a date node does not contain a precise
date range comprehensible by a computer, the date node may
need to be converted. Otherwise, conversion is not needed.
For example, “this year is not a precise date range compre-
hensible by a computer, and if this year is year 2013, it may
need to be converted to a date node “2013.”

[0105] Correspondingly, a logic word node may also need
to be converted. For example, logic word nodes “also,”
“together with,” “as well as,” “in the meantime,” and “in
addition,” etc., may be converted to “and” or “&”; and logic
word nodes “either,” and “otherwise” may be converted to

113 23
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[0106] An index-condition combination may be eventu-
ally achieved in the similar manner.

[0107] S32, constructing a node tree, according to the
index-condition combinations.

[0108] A node tree corresponding to “in year 2013, the
students in room five, the 3rd grade whose math score is over
90 points and Chinese score is over 80 points” may refer to
FIG. 5.

[0109] Additionally, it should be noted that every index
node may have a corresponding condition node in a node
tree. For example, “a stock with year over year (YOY)
growth rates over 50% for three consecutive years’ may
include three index-condition combinations:

[0110] 1) YOY growth rate in the most recent year (assum-
ing year 2013)>50%:

[0111] 2) YOY growth rate in last year (year 2012)>50%;
[0112] 3) YOY growth rate in the year before last year
(year 2011)>50%.

[0113] Therefore, according to FIG. 6, a node tree repre-
senting “a stock with year over year (YOY) growth rates
over 50% for three consecutive years” may include three
index nodes of “YOY growth rate,” and each of the index
nodes may correspond to a condition node.|

[0114] Correspondingly, step S4 as described above may
include:
[0115] determining a data source corresponding to an

index node in the node tree; and

[0116] translating the index node and a relevant condition
node into a query command that may be consistent with the
format requirement of the data source.|

[0117] The reason for the above steps may be that data
corresponding to different indexes may be stored in different
data sources or databases and the supported format of the
query command in various data sources may be different.
Therefore, different formats of query commands may need
to be translated based on the data sources.|

[0118] Although the format query commands may be
different, querying based on index-condition combinations
may be applicable in every data sources. The present inven-
tion may utilize this characteristics and configure a com-
mand translation program for each data source based on its
specific query command format. The translation program
may be queried based on the index nodes and the condition
nodes. Additionally, in an embodiment of the present inven-
tion, the sematic comprehension of sentence provided by a
user and the acquisition of final data may be separated
processes.

[0119] Correspondingly, filtering of the query results in
Step S5 described above may include:

[0120] Combining and/or filtering a query result, accord-
ing to the relationship between index nodes in the node tree.
[0121] Specifically, after obtaining query results, the
results may be combined and filtered according to the logical
relationship between indexes, and those satistying all the
combinations of index nodes and condition nodes may be
reserved.

[0122] As an example of filtering, as demonstrated in the
node tree in FIG. 6 and described above, the node tree
illustrated in FIG. 6 representing “a stock with year over
year (YOY) growth rates over 50% for three consecutive
years” may include three index nodes of “YOY growth rate.”
and each of the index nodes may correspond to a condition
node.
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[0123] According to the query command, three types of
query results may be obtained: the first type, stocks with
YOY growth rate in the most recent year (assuming year
2013)>50%:

[0124] the second type, stocks with YOY growth rate in
last year (year 2012)>50%:

[0125] the third type, stocks with YOY growth rate in the
year before last year (year 2011)>50%.

[0126] According to the node tree in FIG. 6, the three
index nodes may be connected by an “and” logic relation-
ship, and based on this relationship, three types of query
results mentioned above may be combined and filtered to
generate stocks simultaneously satisfying YOY growth rate
in 2013>50%, YOY growth rate in 2012>50%, and YOY
growth rate in 2011>50%.

[0127] Moreover, it should be noted that, in the example
of “a stock with year over year (YOY) growth rates over
50% for three consecutive years, the corresponding node
tree may include three index nodes “YOY growth rate.”
when generating query commands, three query commands
may be generated corresponding to the three index nodes,
and the results may then be generated and filtered. Alterna-
tively, a single query command may be generated to search
for data that satisfies the conditions in all three indexes. In
this case, it may be unnecessary to perform data filtering on
query results.

[0128] With respect to combination, it mainly refers to the
situation that indexes correspond to different data sources,
and the query results may be combined after being obtained
from a plurality of data sources.

[0129] Referring to FIG. 7, other embodiments of the
present invention, after step S6, may further include follow-
ing steps:

[0130] S7, the query selection system displaying index
condition combination.

[0131] Considering that a user may change indexes for a
plurality of various reasons, in other embodiments of the
present invention, the method described above may also
include following steps:

[0132] query selection system obtains condition changing
command provided by a user; and

[0133] after obtaining a condition changing command, the
system may change conditions and regenerate data query
command.

[0134] Correspondingly, the query selection system may
include a command-changing unit to obtain condition
changing command provided by a user to change conditions
accordingly and regenerate data query command.

[0135] Specifically, condition changing may further
include condition appending, condition amending, and con-
dition deleting.

[0136] With respect to condition appending, a user may
use a method similar to the known art to choose the indexes
that need to be appended and configure restrictions corre-
sponding to those indexes. The user may also append natural
language conditions.

[0137] A button or icon may be set up so that command
changing unit may be activated when the user click it.
[0138] More specifically, referring to FIG. 8, if a user
chooses to append conditions in natural language, then the
natural language sentence appended by the user may be
obtained (S10) (similar to S1), the appended natural lan-
guage sentence may then be pre-processed to obtain a
second standard node sequence (S11)(similar to S2), the
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second standard node sequence may be combined with the
first standard node sequence to generate a new first standard
node sequence, the query command may be regenerated (S3)
and querying and filtering in step S4 may be proceeded to,
depending on the query command.

[0139] However, if a user wishes to change only the
conditions corresponding to some indexes, or delete only
some conditions or indexes, the corresponding nodes of the
first standard node sequence may be changed or deleted
directly (S13) and step S3 may be further proceeded to.
[0140] For a specific implementation, after step S7, the
query selection system may provide buttons “condition
appending,” “condition changing,” and “condition deleting
simultaneously to facilitate user’s operations.

[0141] Besides, it should be noted that step S7 described
above may be implemented before S3 (shown in FIG. 9), and
the time a user chooses to change a condition may also be
before the implementation of S3.

[0142] Else, referring to FIG. 10, after step S2, the fol-
lowing steps may be included:

[0143] S14, displaying the first standard node sequence so
that the user may acquire the system’s “comprehension” of
the index-condition combination;

[0144] For example, if a user inputs “the math score of
Ming Li in class five, the 3rd grade,” then it may be
converted to a first standard node sequence “Grade 3rd Class
Five Name Ming Li Subject math score” and displayed.
[0145] S15, determining whether the user confirms the
correctness of the index condition.

[0146] A confirm button may be provided for a user. If the
user confirms the correctness, S3 may be performed.
[0147] If the user confirms the incorrectness in index
condition, then a condition changing command may be
provided and condition appending, condition amending or
condition deleting may be performed, which is not further
discussed here.

[0148] For a specific implementation, after performing
step S14, the query selection system may provide buttons
“confirm,” “condition appending,” “condition amending,”
and “condition deleting” to facilitate user’s operations.
[0149] The implementation process of the present inven-
tion may be described below via an example of “stocks with
net profit increasing at over 50% for 3 consecutive years.”
[0150] Step (1), a user may provide a natural language
sentence “stocks with net profit increasing at over 50% for
3 consecutive years.”

[0151] Step (2), a raw node sequence “stockslwith net
profitlincreasinglat over 50%lfor 3 consecutive years.” may
be obtained, where “I” is used to separate nodes.

[0152] In this step, it can be made clear that stocks are to
be searched. The characteristics of “net profit” and “increas-
ing” provided by the configuration files may be used to
convert the nonstandard phrasing in the raw node sequence
to a standard phrasing “stocks with year over year (YOY)
growth over 50% for 3 consecutive years.”

2 <

[0153] Step (3), number node and time node may be
analyzed.
[0154] In this embodiment, “over 50%’ may be converted

to “>50%, and “for 3 consecutive years” may be converted
to a specific time scope expanding from the most recent year
to the previous two years.

[0155] Step (4), a node tree may be constructed.

[0156] First, the number node “>50%" may be bound to
the index “net profit (with year over year (YOY) growth) as
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a filtering condition and the time node “for 3 consecutive
years” may be bound to it as a time parameter;

[0157] Because the characteristic of the time parameter
bound to “net profit (with year over year (YOY) growth) is
annual, “3 consecutive years’ may be divided into three
annual time nodes “the most recent year,” “last year” and
“the year before last year,” and other nodes may be copied,
finally a node tree representing three index conditions may
be obtained (referring to FIG. 6).

[0158] It should be noted that when this stock selection
demand is processed by a traditional stock selection tool, the
user may typically be asked to choose the index “net profit
(with year over year (YOY) growth)” three times separately,
choose the year corresponding to each index and set a
restriction “index over 50%” for each year, thus the opera-
tion may be complicated. However, the embodiment of the
present invention only requires a user to provide a natural
language sentence, which significantly simplifies the user’s
operations.

[0159] Step (5), the index-condition combinations above
may be translated to a data query command.

[0160] First, the data source corresponding to the index
“net profit (with year over year (YOY) growth)”, may be
determined, 3 index-condition combinations described
above may then be translated to a supported query command
according to the data sources format requirement on the
query command.

[0161] Step (6), the query demand may be executed, and
condition “net profit (with year over year (YOY) growth)
>50%" may be used to filter out stocks which don’t satisfy
the condition.

[0162] Step (7), queried stocks and the corresponding net
profit (with year over year (YOY) growth) may be displayed
on an interface, and the obtained index-condition combina-
tion may also be presented to a user to check and examine.
[0163] Step (8), a user may choose to change conditions
(i.e. to input a condition changing command as described
above), such as appending a condition “Zhejiang Province,”
in order to obtain “stocks having net profit increase over
50% for 3 consecutive years” within “Zhejiang Province.”
Alternatively, a user may change “>50%" in “net profit (with
year over year (YOY) growth) in the most recent year
>50%" to “<30%,” and reselect the stocks.

[0164] If the user do not further change conditions, the
process may normally end.

[0165] It should be noted that the technical solutions
provided by the embodiments of the present invention may
be used in fields of searching, communication, industry, etc.
A brief example in each field will be described below:
[0166] In the field of searching, when a user provides a
natural language sentence on a website, the website server
(namely query selection system) may perform steps S1 to
S4, and convert the natural language sentence provided by
the user to data query commands. The website server may
then use data query commands to query the results, then
filter the results (Step S5) and return and display filtered
results on the client side, thus completing a search.

[0167] In the field of communication, for example, when
a user inputs “call Ming L[i,” the cellphone (namely the
query selection system) may, after performing steps S1 and
S2, convert natural language sentence provided by the user
to a standard node sequence “call contact Ming [.i”, where
“contact” is an index node, and “Ming Li” is a character
string node. In steps S3, S4 and S5, data command may be
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generated, contacts in the cellphone may be queried, and the
phone number of “Ming [.i” may be acquired and displayed.
Thereafter, the method described above may further include
giving a phone call (to “Ming [.i*) according to the query
result of “Ming Li’s” phone number.

[0168] In the field of industrial control (such as steelmak-
ing), if a user inputs “maintain the temperature at 50
degree,” the PL.C (namely the query selection system) may,
after performing steps S1 and S2, recognize an index node
“temperature” and a number node “50 degree”. In steps S3,
S4, S5 and S6, PLC may generate data command, query the
current temperature of the steelmaking product line and
display it (the steelmaking product line may regularly
uploads it current temperature to a database). The method
described above may further include comparing the current
temperature of the steelmaking product line with “50
degrees.” If the former value is lower than the latter one, the
temperature may be increased; otherwise, if the former value
is higher than the latter one, the temperature may be
decreased.

[0169] Accordingly, a query selection system may be
within the scope of protection of the present invention,
referring again to FIG. 1, this system may at least include:
[0170] an acquisition unit 1, configured to acquire a natu-
ral language sentence provided by a user;

[0171] a pre-processing unit 2, configured to pre-process
the natural language sentence provided by the user, and
obtain a first standard node sequence, wherein the node may
include at least an index node and a condition node, wherein
the condition node may further include at least one of a
number node, a date node, or a character string node;
[0172] a node tree construction unit 3, configured to
construct a node tree, according to the relationship between
the index node and other nodes, wherein the node tree is
configured to represent an index-condition combination;
[0173] atranslation unit 4, configured to translate the node
tree into a data query command;

[0174] a querying and filtering unit 5, configured to query
data according to the data query command, and filter query
result to obtain a filtered result; and

[0175] a display unit 6, configured to display the filtered
result.
[0176] The display unit 6 may also be used to display

index condition combinations.

[0177] For specific details, please refer to the descriptions
in the previous part of this disclosure and they are not further
discussed here.

[0178] In other embodiments of the present invention, the
query selection system described above may also include a
changing unit to obtain condition changing command pro-
vided by a user and change conditions accordingly.

[0179] More specifically, the changing unit may further
include condition appending unit and condition amending/
deleting unit.

[0180] When a user provides appended a natural language
sentence, the condition appending unit may obtain the
appended natural language sentence provided by the user,
pre-process them to obtain second standard node sequences,
combine the second standard node sequences with the first
standard node sequences, and then, instruct the node tree
construction unit 3 to regenerate a data query demand.
[0181] The condition amending/deleting unit may amend
or delete the corresponding nodes of the first standard node
sequence according to user’s operations of amending or
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deleting and then instruct the node tree construction unit 3
to regenerate data query command.

[0182] For specific details, please refer to the descriptions
in the previous part of this disclosure and they are not further
discussed here.

[0183] At last, it should be noted that the preprocess unit,
the node tree construction unit, the translation unit, the
filtering unit and command changing unit in this query
selection system, may be hardware unit, electric circuit or
logic unit. When these units are logic units, their respective
functions may be completed by a processer.

[0184] FIG. 11 is a schematic view of the structure of an
acquisition unit 1100 according to some embodiments of the
present invention. The acquisition unit 1100 may be an
example of the acquisition unit 1 as illustrated in FIG. 1 and
may obtain a natural language sentence based on audio
information (e.g., voice) inputted by a user. The acquisition
unit 1100 may include an audio information block 1110, a
user status block 1120 (optional), a speech recognition block
1130.

[0185] The audio information block 1110 may be config-
ured to receive audio information inputted by a user via a
voice input device. The audio information may be used for
generating a natural language sentence for data querying.
[0186] The user status block 1120 may be configured to
determine a user status indicator by detecting, via an electric
sensor, a user status of the user when the user is inputting the
audio information.

[0187] The speech recognition block 1130 may be config-
ured to perform a speech recognition on the audio informa-
tion received by the audio information block 1110 to obtain
a natural language sentence. The speech recognition may be
based on the user status indicator determined by the user
status block 1120. The obtained natural language sentence
may then be used to generate a node tree for querying data
via any one of the aforementioned processes.

[0188] In some embodiments, the user status block 1120
may be removed from the acquisition unit 1100, and the
speech recognition block 1130 may perform the speech
recognition without using the aforementioned user status.
[0189] Detailed descriptions of the above blocks of the
acquisition unit 1100 may be found elsewhere in the present
invention (e.g., in connection with FIG. 12).

[0190] FIG. 12 is a flowchart illustrating an exemplary
process 1200 for obtaining a natural language sentence
according to some embodiments of the present invention.
The process 1200 may be implemented by the acquisition
unit 1100 as illustrated in FIG. 11 or an embodiment thereof
to achieve S1 of any one of the aforementioned processes.
In some embodiments, the process 1200 illustrated in FIG.
12 may be stored in a storage device in the form of
instructions, and invoked and/or executed by one or more
processors.

[0191] In 1210, the audio information block 1110 may
receive audio information inputted by a user via a voice
input device (e.g., a microphone). The audio information
may include a speech given by the user, which may include
a command for data querying or for other desired operations.
In some embodiments, the audio information block 1110
may preprocess the received audio information to reduce
background noise and/or to enhance the voice command
spoken by the user.

[0192] In 1230, the speech recognition block 1130 may
perform a speech recognition on the audio information to
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obtain a natural language sentence, which may then be used
for data querying via any one of the processes described in
the present invention. Any proper technique related to
speech recognition may be adopted by the speech recogni-
tion block 1130 for obtaining the natural language sentence.
For example, the speech recognition may be based on a
hidden Markov model (HMM), a dynamic time warping
(DTW) model, a neural network model (e.g., a recurrent
neural network (RNN) model, or the like, or a combination
thereof.

[0193] In some embodiments, the speech recognition
model adopted by the speech recognition block 1130 may
include a feature extraction sub-model, an acoustic sub-
model, and a language sub-model. The feature extraction
sub-model may extract features from the audio information
and provide a plurality of feature vectors. The acoustic
sub-model may transform the plurality of feature vectors
into a plurality of phonemes. The language sub-model may
transform the plurality of phonemes into a plurality of words
in the form of one or more sentences (i.e., the natural
language sentence for data querying).

[0194] In practice, some words of a speech may be
ambiguous due to factors including, e.g., similar pronuncia-
tion (homonyms), accent of the user, or the like, or a
combination thereof. Inaccurately recognized natural lan-
guage sentence may cause a wrongly conducted data que-
rying, leading to a waste of user’s time and computation
resources. To improve the accuracy of the speech recogni-
tion, in some embodiments, the process 1200 may further
include an operation 1215 to enhance the speech recogni-
tion. It is noted that the operation 1215 may be optional in
the process 1200 and may be removed or be replaced by any
other similarly purposed operation(s) in some embodiments
of the present invention.

[0195] In 1220, the user status block 1120 may determine
a user status indicator by detecting, via an electric sensor, a
user status of the user when the user is inputting the audio
information. The “user status,” as used herein, may relate to
any information describing a status of the user when the user
is inputting the audio information. For example, the user
status may relate to at least one of a physical condition, a
mental condition, an activity, an expression, the current
location, or an environment of the user, or the like, or a
combination thereof. The electric sensor may be any proper
sensor for sensing the corresponding user status, such as a
camera, an electrode, a Global Position System (GPS)
sensor, a lidar, a sonar, an infrared radiation (IR) sensor, a
medical sensor, or the like, or a combination thereof. The
user status indicator may include one or more descriptors of
the user status detected by the electric sensor and may be
subjected to the operation 1230. Then in 1230, the speech
recognition block 1130 may perform the speech recognition
based on the user status indicator.

[0196] For instance, a user may query data about nearby
“flour/flower” shops. Normally, it is difficult to recognize the
word is “flower” or “flour” solely based on the audio
information. However, by taking the user status into con-
sideration, the accuracy of the recognition may be greatly
improved. Exemplary embodiments, which may be imple-
mented separately or in combination to give a solution of the
above case, are provided as following. These embodiments
are only for demonstration purposes and not intended to be
limiting.
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Embodiment 1

[0197] the user status block 1120 may detect a surrounding
environment/location of the user using a camera, a GPS
sensor, and/or a lidar. If the user status block 1120 identify
that the surrounding environment/location of the user is
home/kitchen, there may be a great chance that the word is
“flour.” If the surrounding environment is identified as
street/club, there may be a great chance that the word is
“flower.”

Embodiment 11

[0198] the user status block 1120 may detect the expres-
sion or mood of the user using a camera, an electrode, and/or
an IR sensor. If the user is identified as in a neutral mood or
impatient, there may be a great chance that the word is
“flour.” If the user is identified as being smiling or happy,
there may be a great chance that the word is “flower.”

Embodiment III

[0199] the user status block 1120 may detect the activity of
the user using a camera and/or a lidar. If the user is identified
to be doing housework (e.g., cooking), there may be a great
chance that the word is “flour.” If the user is identified to be
strolling or dining, there may be a great chance that the word
is “flower.”

[0200] The health status, gender, age, etc., (e.g., detected
by a medical device and/or a camera) of the user may also
facilitate the speech recognition.

[0201] In some embodiments, the user status block 1120
may use one or more models for identifying one or more
aspects of the user statuses. For example, the one or more
models may include a neural network based model, a
decision tree based model, a face recognition model, or the
like, or a combination thereof. Each of the one or more
models may take data collected by the corresponding elec-
tric sensor as its input and output a label for describing the
corresponding aspect. For example, a convolutional neural
network (CNN) based model for identifying the expression
of'the user may output a label, which is a code corresponding
to the identified expression. The obtained label(s) may be
used to generate the user status indicator and then be
transmitted to the speech recognition block 1130 to facilitate
the speech recognition. For example, when multiple labels
are obtained, the user status block 1120 may sequentially
concatenate the multiple labels to form a combined vector as
the user status indicator.

[0202] In some embodiments, the speech recognition may
be performed based on historical activity information of the
user. The historical activity information may include infor-
mation related to historical input of the user, historical data
querying conducted by the user, historically detected user
status, (e.g., relating to location, expression, activity of the
user), historically obtained user status indicators, or the like,
or a combination thereof. The user status block 1120 may
analyze the historical information of the user (e.g., using a
classifier based on a machine learning algorithm such as a
decision tree algorithm, a random forests algorithm, a CNN
algorithm, an RNN algorithm, a ResNet algorithm) for
determining the user status indicator of the user. In different
embodiments, the user status indicator may be determined
based on only the currently detected user status, based on
only the historical activity information, or based on both the
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currently detected user status and historical activity infor-
mation. Other factors may also be used for determining user
status indicators.

[0203] Then in 1230, the speech recognition block 1130
may perform a speech recognition on the audio information
to obtain the natural language sentence based on the user
status indicator. In some embodiments, the language sub-
model of the speech recognition model utilized by the
speech recognition block 1130 for speech recognition may
take the user status indicator as part of its input, and generate
the natural sentence as its output.

[0204] For instance, the user status indicator may relate to
the mood/expression of the user. To train such a language
sub-model, each piece of text in the corpus for training may
be associated with an indicator (or be referred to as a training
indicator) indicating the mood/expression associated with
the piece of text. Such a training indicator and the user status
indicator as the training input of the sub-model may share
the same format. The training indicators may be manually
assigned to pieces of text in the corpus, or be automatically
identified using an analysis model based on the correspond-
ing piece of text and/or the context thereof.

[0205] The obtained natural language sentence may then
be used to generate a standard node sequence (e.g., the
first/second standard node sequence) via the operation S2 of
any one of the aforementioned processes of the present
disclosure.

[0206] In some embodiments, the audio information block
1110 may also acquire audio information for another use.
For example, a user identity unit (not shown) of the query
selection system may identify the identity of the user based
at least in part on the audio information and obtain identity
information thereby. Based on the identity information of the
user, the user identity unit may perform a next operation
accordingly. For example, the user identity unit may cause
the query selection system to abandon the data querying
process for an unauthorized user for safety issues, and
optionally warn the user about deny of permission. As
another example, the user identity unit may cause the query
selection system to perform the data querying process using
setting or rules specialized (or customized) for different
users to facilitate the data querying process.

[0207] In some embodiments, the data generated by the
electric sensor may also be used for identifying the identity
of the user. For example, the aforementioned user identity
unit may perform a face recognition on a face image of the
user captured by a camera or an IR sensor (as the electric
sensor) when the user is inputting the audio information.
Based on the face recognition result, the user identity unit
may perform a next operation (e.g., deny of permission for
an unauthorized user) accordingly.

[0208] In some embodiment, the user identity unit may
perform the identification based on both the data generated
by the electric sensor and the audio information to improve
the accuracy of the identification.

[0209] In some embodiments, the user identity unit may
perform the identification using any other related technol-
ogy. For example, the user identification may be based on
bio-information of the user such as finger-print or iris
information.

[0210] It is noted that the above descriptions of the process
1200 are only for demonstration purposes, and not intended
to be limiting. It is understandable that, after learning the
major concept of the present invention, a person of ordinary
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skills in the art may alter the process 1200 in an uncreative
manner. For example, the operations above may be imple-
mented in an order different from that illustrated in FIG. 12.
One or more optional operations may be added to the
flowcharts. One or more operations may be split or be
combined. For example, the operations 1110 and 1120 may
be performed concurrently or sequentially. As another
example, the operation 1120 may be split into a user status
detecting step (which may also be merged into the operation
1110) and a user status indicator generating step (which may
also be merged into the operation 1130). All such modifi-
cations are within the scope of the present invention.
[0211] FIG. 13 is a schematic view of the structure of a
pre-processing unit 1300 according to some embodiments of
the present invention. The pre-processing unit 1300 may be
an example of the pre-processing unit 2 as illustrated in FIG.
1 and may pre-process the natural language sentence
obtained via the operation S1 or the process 1200 to obtain
a standard node sequence (e.g., the first/second standard
node sequence). The pre-processing unit 1300 may include
a word segmentation block 1310, a raw node sequence block
1320, a standard node sequence block 1330, and a rulebook
block 1340.

[0212] The word segmentation block 1310 may be con-
figured to perform word segmentation on the natural sen-
tence and obtain multiple words or phrases.

[0213] The raw node sequence block 1320 may be con-
figured to construct a node for each of the multiple words or
phrases and obtain a raw node sequence. The raw node
sequence may include at least one node, each node of the at
least one node in the raw node sequence including a word or
a phrase of the multiple words or phrases.

[0214] The standard node sequence block 1330 may be
configured to convert the raw node sequence to a standard
node sequence in response to a detection (by the standard
node sequence block 1330) that the raw node sequence is
non-standard. The standard node sequence block 1330 may
convert the non-standard raw node sequence to the standard
node sequence according to a conversion rule set.

[0215] The rulebook block 1340 may be configured to
retrieve rules from the aforementioned configuration file (or
be referred to as a rulebook) for performing the conversion
of the non-standard raw node sequence. In some embodi-
ments, the rulebook block 1340 may also selectively provide
one or more rules to the standard node sequence block 1330
as the aforementioned conversion rule set. For example, the
rulebook block 1340 may select one or more rules according
to identity information of the user as at least part of the
conversion rule set. The identity of the user may be deter-
mined via a user identity unit (not shown) of the query
selection system as illustrated in FIG. 1.

[0216] Detailed descriptions of the above blocks of the
pre-processing unit 1300 may be found elsewhere in the
present invention (e.g., in connection with FIG. 14).
[0217] FIG. 14 is a flowchart illustrating an exemplary
process 1400 for obtaining a standard node sequence based
on a natural language sentence according to some embodi-
ments of the present invention. The process 1400 may be
implemented by the pre-processing unit 1300 as illustrated
in FIG. 13 or an embodiment thereof to achieve S2 of any
one of the aforementioned processes. In some embodiments,
the process 1400 illustrated in FIG. 14 may be stored in a
storage device in the form of instructions, and invoked
and/or executed by one or more processors.
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[0218] In 1410, the word segmentation block 1310 may
perform word segmentation on the natural sentence and
obtain multiple words or phrases.

[0219] In 1420, the raw node sequence block 1320 may
construct a node for each of the multiple words or phrases
and obtain a raw node sequence.

[0220] The operations 1410 and 1420 may be the same as
or similar to the operations S21 and S22 as illustrated in FIG.
3, which are not repeated herein.

[0221] In 1430, the standard node sequence block 1330
may determine whether the raw node sequence is standard
by examining key words and matching the characteristics of
specific phrasing (e.g., as described in connection with the
step S23). In response to a detection that the raw node
sequence is standard, the standard node sequence block
1330 may output the raw node sequence as a standard node
sequence, which may then be subjected to the step S3 of any
one of the aforementioned processes. In response to a
determination that the raw node sequence is non-standard,
the standard node sequence block 1330 may convert the raw
node sequence to a standard node sequence via the operation
1440 according to conversion rules provided by the rulebook
block 1340. In some embodiments, the rulebook block 1340
may provide the conversion rules based on identity infor-
mation of the user (e.g., identified by the aforementioned
user identity unit) via the operations 1450 and 1460.
[0222] In 1450, the rulebook block 1340 (or the user
identity unit) may determine a category (or label) of the user
based on the user identity information obtained by the user
identity unit. For example, the rulebook block 1340 may
search the user identity information in a lookup table. Items
of the lookup table may each represent an association
between a corresponding pre-registered user and his/her
category.

[0223] The category of the user may belong to a plurality
of preset categories according to the user identity informa-
tion. The plurality of preset categories may be used for
grouping users according to practical needs. For example,
the plurality of preset categories may include “authorized
user”, “unauthorized”, “registered”, “unregistered”, “paid
user”, “premium user”, “free user”, “high-risk user”, “low-
risk user”, etc. As another example, the plurality of preset
categories may relate to jobs, user levels, genders, ages,
physical status, mental status, or the like, or a combination
thereof.

[0224] In 1460, the rulebook block 1340 may select,
according to the category of the user, one or more identity
related rules as at least part of the conversion rule set, and
provide the conversion rule set to the standard node
sequence block 1330. For example, each of the plurality of
preset categories may be associated one or more rules
specialized for the class in the rulebook. The rulebook block
1340 may obtain the rule(s) associated with the category of
the user from the rulebook as the one or more identity related
rules. In some embodiments, there may be one or more
common rule(s) shared by all the plurality of preset catego-
ries. The rulebook block 1340 may also retrieve the common
rule(s) as the other part of the conversion rule set. Then in
operation 1440, the standard node sequence block 1330 may
convert the raw node sequence according to the conversion
rule set provided by the rulebook block 1340.

[0225] The one or more identity related rules may improve
the efficiency for the corresponding class of user to query
data, or may provide extra safety to the data to be requested.
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The one or more identity related rules may be preset by the
system or customized by a corresponding user. Exemplary
identity related rules may include, when one or more cor-
responding conditions are satisfied: adding or removing
indexes, proceeding or skipping the data querying, display-
ing information, hiding or masking at least a part of data
querying result, or the like, or a combination thereof.

[0226] For example, a user may input a natural sentence
“show me the students who failed the last math examination
and their correspondence information.” A raw node
sequence may be generated including “students|failed|last-
Imath examinationlcorrespondence”. As the user does not
provide any information regarding to the class or grade of
the students, without considering a use’s identity, the
obtained standard node sequence may include “Target/Stu-
dent|Math
Scorel<60ITIMEI20180105IDisplay|Correspondence”,
wherein the nodes “Target”, “Students”, “Math Score”,
“<60”, “TIME”, and “20180105” may be used for generat-
ing a corresponding node tree for querying data, and the
nodes “Display”, “Correspondence” may be used for speci-
fying the data to be displayed. Consequently, the user may
get a search result including students failed to pass the math
examination in all the classes, all the grades and their
correspondence information. If the user is only in charge of
the class 4th, grade 3rd, and only want to query correspon-
dence information about students of the class 4th, grade 3rd,
the user may have to conduct the querying again with extra
effort to provide such information. If the user has no
permission for the correspondence information but is autho-
rized for the list of students failed the math examination,
with traditional solutions, the user may either improperly
obtain the unauthorized information or be warned that the
data querying will not be performed due to the lack of
permission.

[0227] However, in embodiments of the present invention,
the identity information of the user may be obtained in
real-time. In the above case, the user may be identified as in
a category “supervisor of the class 4th, grade 3rd”. A rule (a
system default rule or a rule set by the user) associated with
such a category may constrain the data querying scope in the
students of class 4th, grade 3rd when no information regard-
ing to class or grade is provided. Therefore, the standard
node sequence block 1330 may convert the raw node
sequence into a standard node sequence
“Targetlstudents|Class|4|Gradel3I1Math Score
1<60ITIMEI20180105IDisplay|Correspondence”, and the
user may obtain the required information with higher effi-
ciency and less effort. As another example, the user may be
identified as in a category “assistant supervisor of the class
4th, grade 3rd”. Besides the above rule, another rule asso-
ciated with such a category may specify that the correspon-
dence information of the students is not permitted. There-
fore, the standard node sequence block 1330 may convert
the raw node sequence into a standard node sequence
including “Class|4|Gradel3I1Math Score
1<60ITIMEI20180105”, and a data querying may be con-
ducted accordingly. Consequently, a list of students in the
class 4th, grade 3rd who failed the math examination may be
displayed to the user, but the unauthorized correspondence
information may not be displayed (or be masked). Option-
ally, the user may be warned that the requested correspon-



US 2020/0226190 A9

dence information is unauthorized, and the user may deter-
mine whether to ask for such a permission according to the
list provided.

[0228] As another example, a user may input a natural
sentence “show me the stocks with net profit increasing at
over 50% last year and is predicted to have a rise over 10%
in the next month. A raw node sequence may be generated
including “stocks, with net profit increasing, over 50%, last
year, predicted to have a rise, over 10%, next month”.
Without considering the use’s identity, the obtained standard
node sequence may include “TargetlStocks|lYOY
growth|>50%]|Timel2018|Predicted
growth|>10%I|Timel201902.” However, the index “pre-
dicted growth” may only be accessible by a premium user.
If the user is not a premium user, the user may only be
warned with insufficient rank and the required data querying
may not be conducted at all. The user may have to input a
voice command again to at least search for stocks with net
profit increasing at over 50% last year.

[0229] However, in embodiments of the present invention,
the user may be identified as in a category “normal user”. A
rule (a system default rule or a rule set by the user)
associated with such a category may include: when a pre-
mium-only index and one or more common indexes are
specified by the user in a single command, ignoring the
premium-only index. Then, the standard node sequence
block 1330 may convert the raw node sequence into a
standard node sequence “Target|Stocks|YOY
growth|>50%]|Timel2018”, and the user may at least obtain
a list of stocks with YOY growth above 50% in 2018. The
user may then further filter the obtained list based on the
content of the list, and the data querying efficiency may be
improved.

[0230] The above examples are only for demonstration
purposes and not intended to be limiting. Similar concept
may be adopted in other application scenarios without
inventive modifications.

[0231] In some embodiments, the converting of the raw
node sequence or natural language sentence to the standard
node sequence may be performed using a machine-learning
algorithm as described before. The category of the user, the
user status indicator, the data detected by the electric sensor,
and/or the historical information of the user as described
before may also be inputted into the model implementing the
machine-learning algorithm as a part of its input, so that the
accuracy of the converting result may be improved. Corre-
spondingly, to train such a model, the training database of
the model may further include the corresponding data as a
part of the training input.

[0232] It is noted that the above descriptions of the process
1400 are only for demonstration purposes, and not intended
to be limiting. It is understandable that, after learning the
major concept of the present invention, a person of ordinary
skills in the art may alter the process 1400 in an uncreative
manner. For example, the operations above may be imple-
mented in an order different from that illustrated in FIG. 14.
One or more optional operations may be added to the
flowcharts. One or more operations may be split or be
combined. For example, the operations 1450 and 1460 may
be performed concurrently with the operations 1410 to 1440.
As another example, the operations 1450 and 1460 may be
performed in response to the determination result of the
operation 1430. All such modifications are within the scope
of the present invention.
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[0233] FIG. 15 is a schematic view of the structure of a
display unit 1500 according to some embodiments of the
present invention. The display unit 1500 may be an example
of the display unit 6 as illustrated in FIG. 1 and may display
the filtered result obtained via the operation S5 of any one
of aforementioned data querying processes. The pre-pro-
cessing unit 1500 may include a first index block 1510, a
second index 1520, a third index block 1530, a correlation
indicator updating block 1540 (optional), and a data display
block 1550.

[0234] The first index block 1510 may identify a first
index corresponding to an index node of the standard node
sequence.

[0235] The second index block 1520 may select, from
indexes of one or more databases, one or more second
indexes based on correlation indicators of the indexes of the
one or more databases with respect to the first index.
[0236] The third index block 1530 may identify a third
index in response to an operation of a user.

[0237] The correlation indicator updating block 1540 may
update the correlation indicator of the third index with
respect to the first index.

[0238] In some embodiments, the correlation indicator
updating block 1540 may be removed from the display unit
1500.

[0239] The data display block 1550 may display data of
items of the filtered result obtained by the querying and
filtering unit 5. For example, the data display block 1550
may display data of the items corresponding to the above
first index, second index, and/or the third index.

[0240] Detailed descriptions of the above blocks of the
pre-processing unit 1300 may be found elsewhere in the
present invention (e.g., in connection with FIG. 14).
[0241] FIG. 16 is a flowchart illustrating an exemplary
process 1600 for displaying the filtered result according to
some embodiments of the present invention. The process
1600 may be implemented by the display unit 1500 as
illustrated in FIG. 15 or an embodiment thereof to achieve
S6 of any one of the aforementioned processes. In some
embodiments, the process 1600 illustrated in FIG. 16 may be
stored in a storage device in the form of instructions, and
invoked and/or executed by one or more processors.
[0242] In 1601, the first index block 1510 may identify a
first index corresponding to an index node of the standard
node sequence used for obtaining the filtered result to be
displayed. Then in 1602, the data display block 1550 may
display, via the aforementioned interface, first data of items
of the filtered result corresponding to the first index. The
data display block 1550 may display the first data in any one
of proper graphic forms, such as a table and/or a chart.
[0243] The first index may be an index of one or more
databases from which the data is to be queried and be
identified based on one or more index nodes included in the
standard node sequence. In some embodiments, the first
index block 1510 may use a lookup table to identify the first
index corresponding to the index nodes. Items of the lookup
table may each represent an association between an index
node and a corresponding index of the one or more data-
bases.

[0244] For example, when a user inputs a natural language
sentence as “show me the top ten students in the last math
examination.” The corresponding standard node sequence
may be “Target|Students|Math
ranking|>10ITIMEI20180105 1”, which may include index
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nodes “Students” and “Math ranking.” The data querying
may be conducted on a database recording scores of the
students. The first index block 1510 may identify (e.g., using
a lookup table) that the first index corresponding to the index
node “Math ranking” may be the index “MATH RANK-
ING” of the database, and the index node “Students” may
correspond to no index of the database. Then the data display
block 1550 may display data (first data) under the first index
“MATH RANKING” of items of the filtered result. In some
embodiments, the data display block 1550 may display the
first data in the form as illustrated in FIG. 17.

[0245] FIG. 17 is a schematic view of the displayed first
data according to some embodiments of the present inven-
tion. The first data as well as any other data to be displayed
may be displayed in the form as a table. The table may
include columns corresponding to indexes “NAME” and
“MATH RANKING” of the database for displaying the
corresponding data (including the first data), wherein the
index “MATH RANKING” may be the first index identified
in the operation 1601, and the index “NAME” may be an
index (or be referred to as a default index) of the database
set to be displayed in default.

[0246] Refer back to FIG. 16. The operations 1601 and
1602 may be performed for displaying any data requested by
the user. However, data of the indexes (except the default
index) corresponding to no node of the standard node
sequence may not be displayed just by performing the
operations 1601 and 1602. In many situations, there may be
one or more indexes (second indexes) strongly correlated to
the first index, and a user may often want to obtain data
corresponding to a second index although not expressively
specify the second index in the natural language sentence for
data querying. For example, in the above case, a user want
to know the top ten students in the math examination may
often want to know their corresponding math scores. How-
ever, if the index “MATH SCORE” is not set as a default
index (which is the common case), the data display block
1550 may not display the data corresponding to “MATH
SCORE” if only the operations 1601 and 1602 are per-
formed, and the user may have to make extra effort to “ask”
the query selection system to display such data (e.g., by
inputting another natural language sentence or any other
proper means), and the data querying efficiency may be
reduced.

[0247] In embodiments of the present invention, opera-
tions 1603 to 1606 may be performed to avoid such embar-
rassment.

[0248] In 1603, the second index block 1520 may select,
from indexes of the one or more databases, one or more
second indexes based on correlation indicators of the
indexes of the one or more databases with respect to the first
index. Then in 1604, the data display block 1550 may
display, via the interface, second data of items of the filtered
result corresponding to the one or more second indexes. The
standard node sequence may include no node corresponding
to the one or more second indexes.

[0249] Each of the correlation indicators may indicate the
strength of the correlation between the corresponding index
and the first index. The correlation indicators may be preset
by the query selection system or the user. For example, the
correlation indicators may be obtained by analyzing the Big
Data collected from a plurality of users by operating one or
more algorithms (e.g., via a Factorization Machines (FM)
algorithm, a DeepFM algorithm). As another example, the
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correlation indicators may be obtained by priori knowledge
such as one or more rules, functions, knowledge graphs.

[0250] In some embodiments, the correlation indicators
may be updated according to the user’s operations for
displaying or hiding a specific index.

[0251] The second index block 1520 may use various
approaches to select the one or more second indexes based
on the correlation indicators. In some embodiments, the
second index block 1520 may perform a ranking on the
correlation indicators, and select a predetermined number of
indexes according to the ranking (e.g., top 1, top 2, top 3) as
the one or more second indexes. In some embodiments, the
second index block 1420 may select the indexes whose
correlation indicator is above a predetermined threshold as
the one or more second indexes.

[0252] For example, in the above case, the indexes of the
database for data querying may include “NAME”, “MATH
SCORE”, “MATH RANKING”, “PHYSICS SCORE”,
“PHYSICS RANKING”, “ENGLISH SCORE”, “ENG-
LISH RANKING”, and “TOTAL RANKING”. The index
“NAME?” is a default index, and the index “MATH RANK-
ING” is identified as the first index in the operation 1601.
The correlation indicators of the above indexes with respect
to the first index may be 1, 0.9, 1, 0.7, 0.5, 0.4, 0.3, and 0.8.
The second index block 1520 may select the top 1 index or
an index whose correlation indicator is equal to or more than
0.9 (the index “MATH SCORE”) as the second index to be
displayed although an index node corresponding to the index
“MATH SCORE” is not presented in the standard node
sequence for data querying.

[0253] In some embodiments, the second data and the first
data may be displayed concurrently on the interface (e.g., as
illustrated in FIG. 18). FIG. 18 is a schematic view of the
concurrently displayed first data and second data according
to some embodiments of the present invention. As illustrated
in FIG. 18, the table for displaying the first data may further
include a column corresponding to the identified second
index “MATH SCORE” for displaying the corresponding
second data, even when the corresponding index node is not
presented in the standard node sequence for data querying.

[0254] In some embodiments, the second data and the first
data may be displayed in a cycling manner. For example, the
interface may display the first data, clear the first data,
display the second data, clear the second data, display the
first data, clear the first data, . . . , and so on. As another
example, the interface may display the first part of the first
& second data, the second part of the first & second data, .
. ., the last part of the first & second data, the first part of
the first & second data, . . . , and so on.

[0255] In some embodiments, the second data and the first
data may be displayed in a summary manner, that is, the
second data and/or the first data may not be displayed fully
or displayed in detail on the interface at first. For example,
the interface may only display a part (e.g., representative
data, earlier retrieved data) of the first data and/or the second
data. As another example, the interface may display a chart
representing a summary or analysis of the first data and/or
the second data (e.g., the number of the items of the filtered
result, the mean/median/mode of numbers included in the
first/second data) without specific details. The interface may
display the non-displayed data or details of the first/second
data in response to an operation of the user. The operation
may include inputting a voice command, making a gesture
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or motion, operating a graphic element of the interface via
an input device such as a mouse or a touchscreen, or the like,
or a combination thereof.

[0256] In some embodiments, when multiple first indexes
are identified in the operation 1601, for each first index, the
second index block 1520 may identify one or more second
indexes. In some embodiments, all the identified second
indexes may be displayed via the interface. Alternatively, the
second index block 1520 may select one or more indexes
from the identified second indexes for data displaying. For
example, for each of the second indexes, the second index
block 1520 may compute a statistic metric (e.g., a mean, a
sum, a median, a mode, etc.) of the correlation indicators of
the second index with respect to all of the multiple first
indexes. Then the second index block 1520 may select the
one or more indexes based on the statistic metrics (e.g., via
a ranking). In some embodiments, a second index identified
with respect to a first index may happen to be another first
index identified in the same standard node sequence. The
computing of the statistic metric of such a second index may
be skipped.

[0257] Itis noted that, the correlation indicator of an index
A with respect to an index B may be or may not be the same
as the correlation indicator of the index B with respect to the
index A. The correlation between the index A and the index
B may be asymmetric in some embodiments of the present
invention. For example, the correlation indicator of the
index “MATH RANKING” with respect to the index
“MATH SCORE” may be 0.9, while the correlation indica-
tor of the index “MATH SCORE” with respect to the index
“MATH RANKING” may be 0.8.

[0258] Refer back to FIG. 16. Although via the operations
1603 and 1604 a user may obtain desired data without
expressively specified it in the natural language sentence, in
many situations, the user may still want to obtain extra data
corresponding to indexes failed to be selected as a second
index, or hide data of an index selected as a second index
against the user’s will. In embodiments of the present
invention, the process 1600 may also include optional opera-
tions 1605 and/or 1606 to further improve the data querying
efficiency and the satisfaction of the user.

[0259] In 1605, the data display unit 1550 may further
display, via the interface, third data of items of the filtered
result corresponding to a third index (e.g., different from the
first index and the second index(es) selected) in response to
an operation of the user. The third index may be specified by
the operation of the user and be identified by the third index
block 1530. For example, the user may input another natural
language sentence to specify the third index to be displayed.
The natural language sentence may be processed by the
pre-processing unit 2 or 1300 to generate a standard node
sequence. The third index block 1530 may then identify a
third index corresponding to an index node (or be referred to
as a supplementary index node) of the third standard node
sequence. For example, in the above case the third natural
language sentence may be “Show the total ranking”. A
standard index node sequence may be obtained as “Display-
[total ranking”, including a supplementary index node “total
ranking”. The third index “TOTAL RANKING” may then
be identified, and the corresponding third data may then be
displayed by the data display unit 1550.

[0260] It is noted that, the user may also specity the third
index by operating graphic elements of the interface via an
input device instead of inputting the third natural language.
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[0261] In some embodiments, the third data, the first data,
and the second data (if any) may be displayed by the
interface concurrently. (e.g., as illustrated in FIG. 19). FIG.
19 is a schematic view of the concurrently displayed first
data, second data, and third data according to some embodi-
ments of the present invention. As illustrated in FIG. 19, the
table for displaying the first data may further include a
column corresponding to the third index “TOTAL RANK-
ING” specified by the user for displaying the corresponding
third data. In some embodiments, the third data, the first
data, and the second data may be displayed by the interface
in the aforementioned cycling manner or summary manner.

[0262] In 1606, the correlation indicator updating block
1540 may update the correlation indicator of the third index
with respect to the first index. Take the above case as an
example, when the index “TOTAL RANKING” is specified
by the user as the third index, the correlation indicator
updating block 1540 may increase the correlation indicator
of the third index “TOTAL RANKING” with respect to the
corresponding first index “MATH RANKING” from, e.g.,
0.8, to, e.g., 0.81. If the correlation indicator of the index
“TOTAL RANKING” with respect to the index “MATH
RANKING” is in a increasing trend, eventually, the index
“TOTAL RANKING” may be automatically selected as a
second index by the query selection system, and the user
may not have to use extra operations to display the index
“TOTAL RANKING” when only the index “MATH RANK-
ING” is specified in the natural language sentence for data
querying.

[0263] In some embodiments, optionally, the correlation
indicator updating block 1540 may update (e.g., increase)
the correlation indicators of the third index with respect to
all the indexes displayed by the interface (e.g., another first
index, a second index). For example, in the above case, the
correlation indicator updating block 1540 may update the
correlation indicators of the index “TOTAL RANKING”
with respect to the corresponding first index “MATH
RANKING” (e.g., increase by 0.1) and the second index
“MATH SCORE” (e.g., increase by 0.1 or 0.05).

[0264] In some embodiments, the user may find that a
second index is automatically selected by the query selection
system against his/her will. The user may take an operation
(e.g., inputting a natural language sentence specifying the
second index, operating a graphic element of the interface)
to hide the data of the corresponding second index. The
correlation indicator updating block 1540 may then update
(e.g., decrease) the correlation indicator of such a second
index with respect to the corresponding first index. In some
embodiments, the correlation indicator updating block 1540
may update (e.g., decrease) the correlation indicators of such
a second index with respect to all the indexes displayed by
the interface (e.g., another first index, a third index). For
example, in the above case, when the second index “MATH
SCORE” is hide by the user, the correlation indicator
updating block 1540 may update the correlation indicators
of the index “MATH SCORE” with respect to the corre-
sponding first index “MATH RANKING” (e.g., decrease by
0.1) and the third index “TOTAL RANKING” (e.g.,
decrease by 0.1 or 0.05). If the correlation indicator of the
index “MATH SCORE” with respect to the index “MATH
RANKING” is in a decreasing trend, eventually, the index
“MATH SCORE” may not be automatically selected as a
second index by the query selection system.’
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[0265] By updating the correlation indicators with respect
to the user’s operation, the user may obtain desired infor-
mation with improved efficiency and less effort.

[0266] In some embodiments, the supplementary index
may correspond to an index (or be referred to as a fourth
index) not included in the one or more databases on which
the data querying is performed. The data display unit 1550
may retrieve a computing mean for computing data of the
fourth index based at least in part on data of one or more fifth
indexes included in the indexes of the one or more data-
bases. The computing mean may be in the form of a
function, a lookup table, a logical model, a physical circuit,
or the like, or a combination thereof.

[0267] For example, a fourth index “AVERAGE SCORE”
may be a fourth index specified by a user of which the data
is to be computed. The data display unit 1550 may retrieve
a function for computing the data corresponding to the
“AVERAGE SCORE.” For example, the function may com-
pute the mean of the math score, the physics score, and the
English score as the data corresponding to the index “AVER-
AGE SCORE”. Then the data display unit 1550 may retrieve
data of fifth indexes “MATH SCORE”, “PHYSICS
SCORE”, and “ENGLISH SCORE” to compute the data of
the fourth index “AVERAGE SCORE” based on the
retrieved data, and then display the obtained data.

[0268] In some embodiments, a fourth index may also be
associated with one or more correlation indicators with
respect to different indexes of the one or more databases, and
may be automatically selected as a special “second index” of
which the data may be computed in real-time.

[0269] The term “fourth index” and “third index” may be
equivalent and may be used interchangeably. Data of the
fourth index and the above first/second/third data may be
displayed in a concurrent manner, a cycling manner, or a
summary manner.

[0270] It is noted that the above descriptions of the process
1600 are only for demonstration purposes, and not intended
to be limiting. It is understandable that, after learning the
major concept of the present invention, a person of ordinary
skills in the art may alter the process 1600 in an uncreative
manner. For example, the operations above may be imple-
mented in an order different from that illustrated in FIG. 14.
One or more optional operations may be added to the
flowcharts. One or more operations may be split or be
combined. All such modifications are within the scope of the
present invention.

[0271] In some embodiments, a single natural language
sentence inputted by a user may include a part representing
a modification to be made to another part of the natural
language sentence, especially when the user is inputting the
natural language sentence using a voice input mean. For
example, the user may input a natural language sentence as
“show me the stocks with net profit increasing at over 50%
last year, wait, change it to 30%”. Without providing specific
operations or conversion rules towards such a situation, a
raw node sequence may be generated including “stocks|with
net profit increasinglover 50%llast year|30%”. The node
30% may correspond to no index node and a standard node
sequence may not be successfully generated. The system
may warn the user with an error information and abort the
data querying.

[0272] FIG. 20 is a flowchart illustrating an exemplary
process 2000 for handing a natural language sentence
including updating information according to some embodi-
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ments of the present invention. The process 2000 may be
implemented by the pre-processing unit 2 as illustrated in
FIG. 1 or an embodiment thereof and may be included in S2
of any one of the aforementioned processes. In some
embodiments, the process 2000 illustrated in FIG. 20 may be
stored in a storage device in the form of instructions, and
invoked and/or executed by one or more processors.
[0273] In the process 2000, words or phrases such as
“change”, “modify”, “delete”, may also be converted into
nodes. Such a node (first update node) may indicate an
update of the information is to be performed.

[0274] In 2010, the pre-processing unit 2 may generate a
raw node sequence based on the natural language sentence.
The operation 2010 may be similar to the operations S21 and
S22, while words or phrases indicating a modification is to
be made (e.g., “change”, “modify”, “delete”, “remove”) may
also be converted into nodes. For example, in the above
case, the generated raw node sequence may include “stock-
slwith net profit increasinglover 50%llast yearlchangelitlto
30%”.

[0275] In 2020, the pre-processing unit 2 may generate an
original version of the standard node sequence based on the
raw node sequence. The operation 2010 may be similar to
the operations S23. For example, in the above case, the
original version of the standard node sequence may be
“Targetlstocks|YOY
growthl>50%]|Timel2018|ChangelUnknownlto 30%.”
[0276] In 2030, the pre-processing unit 2 may identify a
first update node included in the original version of the
standard node sequence. The first update node may indicate
an update of the standard node sequence is to be performed.
In the above case, the first update node may be identified as
the node “Change”.

[0277] In 2040, the pre-processing unit 2 may identify an
index/condition node to be updated in the original version of
the standard node according to one or more nodes within a
first distance from the first update node. The term “distance”
may represent the number of nodes from the first update
node. For example, in the node sequence ‘Target-
IstockslYOY
growth|>50%]|Timel2018|ChangelUnknownlito 30%”, the
distance from the node “Change” to the node “to 30%” is 2,
and the distance from the node “Change” to the node
“Unknown” is 1.

[0278] The first distance may be a predetermined distance
and may be set with a proper number such as 1, 2, 3. Taking
the distance as 2 for example, the nodes having a distance
within 2 from the first update node “Change” may include
“Unknown” and “to 30%”. The node ‘“Unknown” may
indicate the node to be updated is to be searched based on
another node, and the node “to 30%” may suggest the node
to be updated is a condition node (or more specifically a
number node). Then the pre-processing unit 2 may search
for all the number nodes in the standard node sequence
before the first update node. As there is only one number
node (>50%) in the original version of the standard node
sequence before the first update node, the only number node
“>50%" may be identified as the index to be updated.
[0279] Insome embodiments, there may be more than one
number node (or other type of condition node) in the original
version of the standard node. For example, for a natural
language sentence “show me the stocks with a YOY growth
over 50% for the last two years, no, change it to 30%”, a
corresponding standard node sequence may be “Target-
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IstockslYOY growth|>50%I|Timel20181YOY
growth|>50%]|Time|2017|ChangelUnknownlto 30%”. The
pre-processing unit 2 may find two equal number nodes
(“>50%”) accompany with the same index nodes (“YOY
growth”) in the standard node sequence. The pre-processing
unit 2 may identify both the number nodes as the index to be
updated. As another example, for a natural language sen-
tence “show me the stocks with a YOY growth over 50% for
the year 2018, and a predicted YOY growth over 10% for the
year 2019, no, change it to 30%”, a corresponding standard
node sequence may be “Targetlstocks|YOY
growth|>50%]| Time|2018|predicted YOY
growth|>10%]|Time|2019|ChangelUnknownlito 30%”, the
pre-processing unit 2 may find two different number nodes
(“>50%” and “>10%") accompany with the different index
nodes (“YOY growth” and predicted “YOY growth”) in the
standard node sequence. The pre-processing unit 2 may
identify the nearest number node (“>10%") as the index to
be updated. The same identification manner may also be
adopted in the situation where different number nodes
accompanying with the same index nodes.

[0280] In some embodiments, the user may specify the
index to be updated in the natural language sentence. For
example, for a natural language sentence “show me the
stocks with a YOY growth over 50% in 2018, no, change the
stocks to funds”, a corresponding standard node sequence
may be “Targetlstocks|YOY
growth|>50%]| Time|2018|Changelstockslto funds”. The pre-
processing unit 2 may first identity that the node “stocks”
within the first distance represents the node to be updated
(e.g., by counting the serial number of the node starting from
the first update node and the total number of nodes within
the first distance, by detecting a lack of predetermined words
such as “to” or “by”), search for an index node most similar
to the node “stocks”, and then designate the found node as
the node to be updated.

[0281] In 2050, the pre-processing unit 2 may identify a
second update node within a second distance from the first
update node. The second update node may indicate how to
update the index/condition node to be updated. The second
distance may be the same as or different from the first
distance. For example, the second distance may also be set
as 2. In some embodiments, the pre-processing unit 2 may
identify the nodes within the second distance including
predetermined words such as “to” or “by” as the second
update nodes. In some embodiments, a first update node may
also be a second update node. For example, a first update
node “remove” or “delete” may also be regarded as a second
update node.

[0282] In 2060, the pre-processing unit 2 may update the
index/condition node to be updated according to the second
update node. For example, for a standard node sequence
“Targetlstocks|YOY

growth|>50%]|Time|2018|ChangelUnknownlito 30%”, the
pre-processing unit 2 may change the number node >50%
into >30%. As another example, for a standard node
sequence “Targetlstocks|YOY
growth|>50%]|Timel2018|Increasel 50%Iby 10%”, the pre-
processing unit 2 may change the number node >50% into
>60%. As a further example, for a standard node sequence
“TargetlstockslYOY  growth|>50%]|Time|2018|predicted
YOY growthl>10%|Timel2019|Removelpredicted YOY
growth”, the pre-processing unit 2 may remove the index
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node “predicted YOY growth” and the accompany nodes
“>10%”, “Time”, and *“2019”.

[0283] The pre-processing unit 2 may then remove at least
the first update node and the second update node from the
original version of the standard node. In some embodiments,
a node representing the node to be updated may also be
removed as well. For example, for a standard node sequence
“Targetlstocks|YOY
growth|>50%]|Timel2018|ChangelUnknownlito 30%”, after
changing the node >50% into the node “>30%”, the nodes
“Change”, “Unknown”, “to 30%” may be removed, and the
obtained standard node sequence may be “Target-
Istocks| YOY growth|>30%ITimel2018”, which may be nor-
mally used in the data querying.

[0284] It is noted that the above descriptions of the process
2000 are only for demonstration purposes, and not intended
to be limiting. It is understandable that, after learning the
major concept of the present invention, a person of ordinary
skills in the art may alter the process 2000 in an uncreative
manner. For example, the operations above may be imple-
mented in an order different from that illustrated in FIG. 20.
One or more optional operations may be added to the
flowcharts. One or more operations may be split or be
combined. All such modifications are within the scope of the
present invention.

[0285] In some embodiments, after S6, the following
operations may be performed for further filtering the filtered
results obtained via the step S5. The acquisition unit 1 may
obtain a third natural language sentence (similar to the step
S1 or an embodiment thereof). The pre-processing unit 2
may generate a second standard node sequence at least in
part on the third natural language sentence (similar to the
step S2 or an embodiment thereof). The node tree construc-
tion unit 3 may construct a second node tree based on the
second standard node sequence (similar to the step S3 or an
embodiment thereof). Then the filtered result obtained via
the step S5 may be further filtered based on the second node
tree to obtain a second filtered result (similar to the filtering
the query results as in the step S5).

[0286] In some embodiments, the third natural language
sentence may lack some information that has already been
included in the first natural language sentence. For example,
the first natural language sentence may be “show me the
students whose score is above 80 in the last math examina-
tion”, and have a corresponding standard node sequence
“Target|StudentsIMath Scorel>80ITIMEI20180105.” The
third natural language sentence may be “show me the ones
over 90”. Solely based on the third natural language sen-
tence, only a number node “>90” may be obtained, which is
insufficient for constructing a node tree.

[0287] To solve the above problem, the pre-processing
unit 2 may first construct a preliminary standard node
sequence based on the third natural language. For example,
in the above cases, the preliminary standard node sequence
may be “>90”.

[0288] Then the pre-processing unit 2 may identify one or
more missing nodes of the preliminary standard node
sequence. The pre-processing unit 2 may use one or more
template for identifying the missing nodes. The pre-process-
ing unit 2 may determine the template to be used based on
the type and number of nodes in the preliminary standard
node sequence. In some embodiments, the pre-processing
unit 2 may determine the template to be used based further
on a previously determined standard node sequence. A
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template corresponding to a previous standard node
sequence may have a great chance to fit for the preliminary
standard node sequence.

[0289] For example, in the above case, a template used for
identifying the one or more missing nodes may be “Target-
[target nodelFirst index nodelNumber nodelTimeltime
nodel”, and a target node, an index node, and a time node is
identified as missing from the preliminary standard node
sequence.

[0290] The pre-processing unit 2 may identify target nodes
of the first standard node sequence corresponding to the one
or more missing nodes of the second standard node sequence
and then generate the second standard node sequence based
on the target nodes of the first standard node sequence and
the preliminary standard node sequence. For example, in the
above case, the pre-processing unit 2 may search for a target
node, an index node, and a time node in the first standard
node sequence “Target|Students|Math
Scorel>80ITIMEI20180105,” and find a target node “stu-
dents”, an index node “Math Score”, and a time node
“20180105™.

[0291] The pre-processing unit 2 may then use the found
target nodes and the preliminary standard node sequence to
generate the second standard node sequence. For example,
the pre-processing unit 2 may use nodes of the preliminary
standard node sequence and the found nodes to fill the
blanks of the corresponding template, and the second stan-
dard node sequence may be generated as a result.

[0292] In some embodiments, the query selection system
may further provide means for performing a desired opera-
tion on one or more items of the filtered result. For example,
the query selection system may obtain a fourth natural
language sentence input by a user and generate a fourth
standard node sequence based on the fourth natural language
sentence (e.g., via the operations S1 and S2). The fourth
standard node sequence may include an operation node and
one or more object nodes. The operation node may corre-
spond to a desired operation to be performed, and the one or
more object nodes may indicate one or more items of the
filtered result upon which the desired operation is to be
performed. The query selection system may generate an
operation command according to the operation node and the
one or more object nodes, and cause, according to the
operation command, the desired operation to be performed
on the one or more items of the first filtered result.

[0293] The desired operation may be according to the
application scenario of the querying selection system. For
example, a filtered result obtained according to a natural
language sentence “show me the stocks with the net profit
increasing at over 50% for last three years” may include a
stock A and a stock B. The user may input a fourth natural
language sentence such as “buy 1,000 shares of the stock A”.
A fourth standard node sequence “Buyl1,000 shares|Stock
A” may be generated accordingly, wherein the node “Buy”
is the operation node, and the node “Stock A” is the object
node. The node “1,000 shares” may be a parameter node
specifying how to perform the operation. The corresponding
operation command may cause the querying selection sys-
tem to buy 1,000 shares of the stock A.

[0294] In some embodiments, the user may not precisely
give the correct name or full name of the object of the
operation. For example, in the above case, the user may just
input “buy 1,000 shares of the A”. Correspondingly, the raw
node sequence may be “Buyl1,000 shares|A”. And the
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object node may be determined as “A”, which is not a valid
object node. To obtain the correct node “Stock A”, the
querying selection system may search the displayed data to
find a corresponding node most similar to the node “A”. The
similarity may be determined based on various metrics.
When the node “Stock A” is found as the node most similar
to the node “A”. The querying selection system may des-
ignate the node “Stock A” as the object node. Optionally, the
system may display the designated object node to double
check with the user.

[0295] The embodiments in this disclosure are described
progressively. That is, each embodiment describes the parts
that are different from other embodiments, and the same or
similar parts may be applicable among various embodi-
ments.

[0296] The steps of methods or algorithm described in the
disclosed embodiments may be implemented by hardware,
software blocks executed by processers, or any combination
thereof. The software blocks may be placed in random
access memory (RAM), read-only memory (ROM), electri-
cally programmable ROM, electrically erasable program-
mable ROM, register, hard disk, removable disk, CD-ROM
or any other types of storage medium known in the technical
field.

[0297] This description is intended to be illustrative for
those skilled in the art to realize and implement present
invention. Thus, many alternatives, modifications, and
variations will be apparent to those skilled in the art. The
features, structures, methods, and other characteristics of the
exemplary embodiments described herein may be realized in
other embodiments without departing from the spirit and
scope of the present invention. Therefore, the present inven-
tion is not limited to the embodiments described above but
the broadest range which is consistent with the disclosed
method and the inventive characteristics in present inven-
tion.

What is claimed is:

1. A query selection method specifically for querying data
from one or more databases, implemented on a hardware
which has at least one processor and a storage device,
comprising:

obtaining, by the at least one processor, a natural sen-

tence;

generating, by the at least one processor, a standard node
sequence based on the natural sequence, the standard
node sequence including multiple index nodes and at
least one condition node, wherein the multiple index
nodes corresponds to indexes of the one or more
database, the at least one condition node including at
least one of a number node, a date node, or a character
string node;

constructing, by the at least one processor, a node tree
according to the standard node sequence, wherein the
node tree is structured to include the multiple index
nodes, the at least one condition node, a first relation-
ship between a first index node of the multiple index
nodes and a second index node of the multiple index
nodes, and a second relationship between at least one
index node of the multiple index nodes and the at least
one condition node;

generating, by the at least one processor, a data query
command according to the node tree;
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querying, by the at least one processor, data using the data
query command from the one or more databases to
obtain a query result; and

filtering the query result based on the node tree to obtain

a filtered result.

2. The method of claim 1, wherein the obtaining a natural
sentence comprises:

receiving audio information inputted by a user via a voice

input device; and

performing a speech recognition on the audio information

to obtain the natural sentence.

3. The method of claim 2, wherein the obtaining a natural
sentence further comprises:

determining a user status indicator by detecting, via an

electric sensor, a user status of the user when the user

is inputting the audio information, wherein:

the user status relates to at least one of an activity, a
physical or mental state, an environment, or a loca-
tion of the user when the user is inputting the audio
information; and

the speech recognition is performed based on the user
status indicator.

4. The method of claim 2, wherein the speech recognition
is performed based on historical activity information of the
user.

5. The method of claim 1, wherein the generating a
standard node sequence based on the natural sequence
comprises:

obtaining, by the at least one processor, multiple words or

phrases by performing word segmentation on the natu-
ral sentence;

obtaining, by the at least one processor, a raw node

sequence corresponding to the natural sentence, the raw
node sequence including at least one node, each node
of the at least one node in the raw node sequence
including a word or a phrase of the multiple words or
phrases;

determining, by the at least one processor, that the raw

node sequence is non-standard by examining index key
words or matching characteristics of specific phrasing;
and

converting, by the at least one processor, the non-standard

raw node sequence to the standard node sequence.

6. The method of claim 5, wherein the converting the
non-standard raw node sequence to the standard node
sequence is based on a machine learning algorithm.

7. The method of claim 6, further comprising:

identifying a category of the user based on the identity

information of the user, wherein the machine learning
algorithm further takes the category of the user as a part
of its input

8. The method of claim 5, wherein the converting the
non-standard raw node sequence to the standard node
sequence is according to a conversion rule set.

9. The method of claim 8, further comprising:

determining a category of the user based on identity

information of the user; and

selecting, in response to the category of the user, an

identity related rule from the conversion rule set,
wherein the non-standard raw node sequence is con-
verted to the standard node sequence based at least in
part on the identity related rule.
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10. The method of claim 1, further comprising displaying
the filtered result via an interface by:

identifying a first index corresponding to an index node of

the standard node sequence; and

displaying, via the interface, first data of items of the

filtered result corresponding to the first index.

11. The method of claim 10, wherein the displaying the
filtered result further comprises:

selecting, from the indexes of the one or more databases,

one or more second indexes based on correlation indi-
cators of the indexes of the one or more databases with
respect to the first index, wherein each of the correla-
tion indicators indicates a correlation between a corre-
sponding index of the indexes of the one or more
databases and the first index; and

displaying, via the interface, second data of items of the

filtered result corresponding to the one or more second
indexes, wherein the standard node sequence includes
no node corresponding to the one or more second
indexes.

12. The method of claim 11, further comprising:

further displaying, via the interface, third data of items of

the filtered result corresponding to a third index in
response to an operation of a user; and

updating the correlation indicator of the third index.

13. The method of claim 1, further comprising:

further displaying, via an interface, fourth data of items of

the filtered result corresponding to a fourth index in
response to an operation of a user.

14. The method of claim 13, wherein the fourth index is
not included in the indexes of the one or more databases, and
the method further comprises:

retrieving a computing mean for computing data of the

fourth index based at least in part on data of a fifth
index included in the indexes of the one or more
databases; and

computing the fourth data based at least in part on fifth

data of items of the filtered result corresponding to the
fifth index using the computing mean.

15. The method of claim 1, further comprising updating
the standard node sequence by:

identifying a first update node included in an original

version of the standard node sequence, the first update
node indicating an update of the standard node
sequence to be performed;
identifying an index/condition node to be updated in the
original version of the standard node according to
nodes within a first distance from the first update node;

identifying a second update node within a second distance
from the first update node, the second update node
indicating how to update the index/condition node to be
updated;

updating the index/condition node to be updated accord-

ing to the second update node; and

removing at least the first update node and the second

update node from the original version of the standard
node.

16. The method of claim 1, further comprising:

obtaining a third natural sentence;

generating a second standard node sequence based at least

in part on the third natural sentence;

constructing a second node tree based on the second

standard node sequence; and
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filtering the filtered result based on the second node tree

to obtain a second filtered result.

17. The method of claim 16, the generating a second
standard node sequence comprising:

constructing a preliminary standard node sequence based

on the third natural sentence;

identifying one or more missing nodes of the preliminary

standard node sequence;
identifying target nodes of the first standard node
sequence corresponding to the one or more missing
nodes of the second standard node sequence; and

generating the second standard node sequence based on
the target nodes of the first standard node sequence and
the preliminary standard node sequence.

18. The method of claim 1, further comprising:

obtaining a fourth natural sentence;
generating a fourth standard node sequence based on the
fourth natural sentence, the fourth standard node tree
including an operation node and one or more object
nodes, the operation node corresponding to a desired
operation, and the one or more object nodes indicating
one or more items of the filtered result;
generating an operation command according to the opera-
tion node and the one or more object nodes; and

causing, according to the operation command, the desired
operation to be performed on the one or more items of
the first filtered result.

19. A query selection system specifically configured to
query data from one or more databases, including a storage
device storing a set of instructions, and at least one processor
when executing the instructions causing the system to:

obtain a natural sentence;
generate a standard node sequence based on the natural
sequence, the standard node sequence including mul-
tiple index nodes and at least one condition node,
wherein the multiple index nodes corresponds to
indexes of the one or more database, the at least one
condition node including at least one of a number node,
a date node, or a character string node;

construct a node tree according to the standard node
sequence, wherein the node tree is structured to include
the multiple index nodes, the at least one condition
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node, a first relationship between a first index node of
the multiple index nodes and a second index node of the
multiple index nodes, and a second relationship
between at least one index node of the multiple index
nodes and the at least one condition node;

generate a data query command according to the node
tree;

query data using the data query command from the one or
more databases to obtain a query result; and

filter the query result based on the node tree to obtain a
filtered result.

20. A non-transitory computer readable medium, storing
instructions compatible for querying data from one or more
databases, wherein when executed by a processor, the
instructions causes the processor to execute operations com-
prising:

obtaining a natural sentence;

generating a standard node sequence based on the natural
sequence, the standard node sequence including mul-
tiple index nodes and at least one condition node,
wherein the multiple index nodes corresponds to
indexes of the one or more database, the at least one
condition node including at least one of a number node,
a date node, or a character string node;

constructing a node tree according to the standard node
sequence, wherein the node tree is structured to include
the multiple index nodes, the at least one condition
node, a first relationship between a first index node of
the multiple index nodes and a second index node of the
multiple index nodes, and a second relationship
between at least one index node of the multiple index
nodes and the at least one condition node;

generating a data query command according to the node
tree;

querying data using the data query command from the one
or more databases to obtain a query result; and

filtering the query result based on the node tree to obtain
a filtered result.



