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METHOD AND APPARATUS FOR PROCESSING HANDWRITING DATA

CROSS-REFERENCE TO RELATED APPLICATION

[001] This application is based upon and claims priority to Chinese Patent
Application No. 201510025759 X, filed January 19, 2015, the entire contents of which are

incorporated herein by reference.

TECHNICAL FIELD
[002] The present application relates to the technical field of data processing and,

more particularly, to a method and an apparatus for processing handwriting data.

BACKGROUND

[003] In the field of identity recognition and security authentication, biometric
features are often used for identity recognition and security authentication. Handwriting
recognition is a type of biometric feature recognition that determines whether two parts of
handwriting data belong to handwriting of the same person by comparatively identifying the
two parts of handwriting data using a computer mode recognition method. Since
handwriting recognition has the advantage of relatively high level of security, it has been
widely applied.

[004] Conventionally, after a client terminal acquires handwriting data of a user,
the acquired handwriting data is transmitted to a server through a network such that the
server may perform corresponding processing. Due to the large volume of the handwriting
data transmitted from the client terminal to the server, performing the handwriting
recognition may take a great amount of network resources and consume substantial power
of the user equipment in which the client terminal resides, thereby resulting in a degraded

user experience.
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SUMMARY

[005] The present disclosure provides a method for processing handwriting data.
Consistent with some embodiments, the method includes filtering the handwriting data to
remove one or more ineffective data points, acquiring a number of sampling points
includ‘ed in the handwriting data, when the number of the sampling points exceeds a
first threshold, screening the handwriting data such that the number of the sampling
points included in the screened handwriting data is not greater than the first threshold,
acquiring attribute information of the handwriting data and processing the attribute
information based on a preset length, and transmitting the screened handwriting data
through a network.

[006] Consistent with some embodiments, this disclosure provides an apparatus for
processing handwriting data. The apparatus includes a preprocessing unit configured to
preprocess the handwriting data. The preprocessing unit includes a filtering subunit, a
screening subunit and an attribute information processing subunit. The filtering subunit may
be configured to filter the handwriting data to remove one or more ineffective data
points. The screening subunit may be configured to acquire a number of sampling points
included in the handwriting data, and when the number of the sampling points exceeds a
first threshold, screen the handwriting data such that the number of the sampling points
included in the screened handwriting data is not greater than the first threshold. The
attribute information processing subunit may be configured to acquire attribute information
of the handwriting data and process the attribute information based on a preset length. The
apparatus may further include a transmission unit configured to transmit the preprocessed
handwriting data through a network.

[007] Additional objects and advantages of the disclosed embodiments will be set
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forth in part in the following description, and in part will be apparent from the description,
or may be learned by practice of the embodiments. The objects and advantages of the
disclosed embodiments may be realized and attained by the elements and combinations set
forth in the claims.

[008] It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not restrictive of

the disclosed embodiments, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[009] The accompanying drawings, which are incorporated in and constitute a part
of this specification, illustrate embodiments consistent with the invention and, together with
the description, serve to explain the principles of the invention.

[010] Fig. 1 is a flowchart of an exemplary method for processing handwriting
data, consistent with some embodiments of this disclosure.

[011] Fig. 2 is a flowchart of an exemplary method for preprocessing handwriting
data, consistent with some embodiments of this disclosure.

[012] Fig. 3 is a schematic diagram of an exemplary method for screening
handwriting data, consistent with some embodiments of this disclosure.’

[013] Fig. 4 is a flowchart of an exemplary method for handwriting recognition,
consistent with some embodiments of this disclosure.

[014] Fig. 5 is a flowchart of another exemplary method for handwriting
recognition, consistent with some embodiments of this disclosure.

[015] Fig. 6 is a block diagram of an exemplary apparatus for processing

handwriting data, consistent with some embodiments of this disclosure.

DESCRIPTION OF THE EMBODIMENTS
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[016] Reference will now be made in detail to exemplary embodiments, examples
of which are illustrated in the accompanying drawings. The following description refers to
the accompanying drawings in which the same numbers in different drawings represent the
same or similar elements unless otherwise represented. The implementations set forth in the
following description of exemplary embodiments do not represent all implementations
consistent with the invention. Instead, they are merely examples of devices and methods
consistent with aspects related to the invention as recited in the appended claims.

[017] Consistent with some embodiments of this disclosure, a method and an
apparatus for processing handwriting data are prévided. The method for processing
handwriting data may be applied to a client terminal, where the client terminal is in data
connection with a server through a network. The client terminal may be implemented in
electronic equipment, such as desktop computers, laptop computers, mobile terminals (e.g.,
smart phones, non-smart mobile phones, tablet computers), and so on.

[018] Fig. 1 is a flowchart of an exemplary method 100 for processing handwriting
data, consistent with some embodiments of this disclosure. The exemplary method 100 may
be performed by a client terminal. Referring to Fig. 1, the method 100 includes the
following steps.

[019] In step S101, the client terminal preprocesses handwriting data when the
handwriting data is to be transmitted through a network. For example, in a scenario that a
client terminal acquires handwriting data and uploads the acquired handwriting data to a
server, the client terminal may acquire handwriting data and perform the preprocessing of
handwriting data offline. The preprocessed handwriting data may be transmitted to a server
when the client terminal is in data connection with the server through a network. As another
example, in a scenario that the client terminal transmits the handwriting data through the

network in response to a data request transmitted by the server, the client terminal may
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perform preprocessing to the handwriting data after receiving the data request transmitted
by the server, so as to reduce the volume of data to be transmitted and the occupied network
bandwidth. Various triggering conditions may be set to trigger the preprocessing of
handwriting data, such as timed triggering, triggering under the request of the server,
triggering while detecting connection with the network, which are not intended to be limited
by the present disclosure.

[020] Fig. 2 is a flowchart of an exemplary method 200 for preprocessing
handwriting data, consistent with some embodiments of this disclosure. The exemplary
method 200 may be performed by a client terminal. Referring to Fig. 2, the method 200
includes the following steps.

[021] In step S101A, the client terminal filters the acquired handwriting data to
remove ineffective data points in the handwriting data.

[022] In some embodiments, step SI0IA may include acquiring handwriting length
of vartous sampling points of the handwriting data. When the handwriting length of the
sampling point is greater than a second threshold or less than a third threshold, the client
terminal may determine the sampling point as an ineffective point and remove the
ineffective point from the handwriting data. The values of the second threshold and the third
threshold may be preset by a handwriting recognition system.

[023] To remove the redundant and ineffective data, the acquired handwriting data
may be filtered in advance. For example, a misoperation of a user may cause the acquired
handwriting data length to be too short, and some malicious operations of a user such as
randomly scrawling may cause the handwriting data length to be too long. Therefore, by
acquiring the handwriting length of each sampling point forming the handwriting data and
determining whether the handwriting length of the sampling point is greater than the second

threshold or less than the third threshold, the ineffective sampling point may be removed
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from the handwriting data.

[024] Instep S101B, the client terminal acquires the number of sampling points
included in the handwriting data, and when the number of the sampling points exceeds a
first threshold, the client terminal screens the handwriting data such that the number of the
sampling points included in the screened handwriting data is not greater than the first
threshold.

[025] In order to reduce the data volume, the handwriting data may be screened
and the number of the sampling points included in the handwriting data may be controlled
to reduce the data volume. For example, when it is determined that the number of the
sampling points included in the handwriting data is greater than the preset threshold, the
handwriting data may be screened.

[026] In some embodiments, screening the handwriting data may include the
following steps. First, the client terminal may acquire a ratio of the number of the sampling
points included in the handwriting data to the first threshold. Second, by taking the first
sampling point as a current sampling point and using the ratio as a sampling interval, the
client terminal may select sampling points closest to the current sampling point to perform
handwriting resampling until the number of the acquired sampling points is equal to the first

~threshold.

[027] Fig. 3 is a schematic diagram of an exemplary method 300 for screening
handwriting data, consistent with some embodiments of this disclosure. Referring to Fig. 3,
the handwriting data containing 500 sampling points are screened into handwriting data
containing 400 sampling points by using a trapezoid principle. As shown in Fig. 3, the
lower base of the trapezoid is 500-point information, and the upper base of the trapezoid is
400-point information. The trapezoid principle is to take out 400 points of information from

500 points of information, and the specific screening rule is to obtain 400 sampling points
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closest to the sampling interval (500/400) from the lower base. For example, the client
terminal may acquire a ratio of the number of the sampling points included in the
handwriting data to the first threshold. In this example, the number of the sampling points
included in the handwriting data is 500, the first threshold is 400, and the ratio is 500/400.
Then by using the first sampling point as the current sampling point and using the ratio as
the sampling interval, the client terminal may select the sampling points closest to the
current sampling point to perform handwriting resampling until the number of the acquired
sampling points is equal to the first threshold. For example, supposing that a horizontal
coordinate of a first sampling point is 0, a horizontal coordinate of a second sampling point
may be set as (0+500/400), a horizontal coordinate of a third sampling point may be set as
(0+2*500/400), and a horizontal coordinate of an Nth sampling point may be set as (0O+(N
-1)*500/400), where N is equal to 400.

[028] Referring back to Fig. 2, in step S101C, the client terminal acquires attribute
information of the handwriting data and processes the attribute information based on a
preset length.

[029] In some embodiments, the attribute information of the handwriting data may
include horizontal coordinate value X, longitudinal coordinate value Y, time attribute
information T, and section attribute information S of handwriting data. For example, the
attribute information of the handwriting data may be presented as (X, Y, T, S), where the
time attribute information T may include the sampling time of the sampling point, and the
section attribute information S may describe a section in which the current sampling point is
located, e.g., a stroke in the handwriting data. The attribute information of the handwriting
data may also include pressure attribute or other attributes. The handwriting recognition
system may preset the length, type and naming rules of each piece of attribute information,

so as to reduce the volume of the data included in the attribute information.
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[030] In some embodiments, the attribute information of the handwriting data may
include time attribute information, and the method 200 may further include the following
steps.

[031] In step S104D (not shown), the client terminal may acquire time attribute
information corresponding to each sampling point in the handwriting data according to the
acquired time attribute information of the handwriting data. The client terminal may then
acquire sampling time of each sampling point according to the time attribute information
corresponding to each sampling point, and compute a difference value between the
sampling time of a first sampling point and the sampling time of each sampling point. The
client terminal may use the acquired difference value between the sampling time of each
sampling point and the sampling time of the first sampling point as the time attribute
information of each sampling point.

[032] In some implementations, the time attribute implemented by the system may
be in a long format and the length of a character string included therein is relatively long. In
order to reduce data length, in some implementations, the time difference between other
sampling points and the first sampling point may be used to represent the time attribute.
Thereby, the data length may be effectively reduced. For example, supposing that the
handwriting data includes three sampling points and the time attributes of the sampling
points may be originally expressed as (14:11:18:09:25:30), (14:11:18:09:25:33) and
(14:11:18:09:25:34). After the above-described processing, the time attributes of the
sampling points may be expressed as (0s), (3s) and (4s). When the handwriting data
includes more sampling points and the volume of the handwriting data is larger, the
above-described processing may substantially reduce the data volume of the handwriting
data. If the detailed sampling time of the sampling point needs to be obtained, the sampling

time of the first sampling point may be recorded in other fields and may not need to be
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included in a sequence of points. The sampling time of other sampling points may be
obtained by the sampling time of the first sampling point and the time difference between
the sampling points and the first sampling point.

[033] It is to be understood that steps S101A, S101B, S101C and S104D may be
executed in sequence or in parallel, and the execution sequence between the steps may be
inverted. In some implementations, the preprocessing operation of the attribute information
may be performed after removing ineffective data points and performing screening to the
handwriting data so as to reduce the volume of data to be processed.

[034] Referring back té Fig. 1, in step S102, the client terminal transmits the
preprocessed handwriting data through the network.

[035] After the original handwriting data is preprocessed, the handwriting data
may be compressed and then transmitted through the network for processing by a data
receiving device. For example, the data receiving device may be a server.

[036] In some embodiments, the method 100 may further include acquiring
handwriting data and performing handwriting recognition. For example, the client terminal
may acquire first handwriting data, acquire second handwriting data, and compare the
second handwriting data with the first handwriting data to obtain a comparison result. When
it is determined that the second handwriting data is matched with the first handwriting data
according to the comparison result, the client terminal may determine that handwriting
verification passes. Thus, a client terminal may preprocess handwriting data and perform
handwriting recognition offline.

[037] Fig. 4 is a flowchart of an exemplary method 400 for obtaining handwriting
entry of a user, consistent with some embodiments of this disclosure. The exemplary
method 400 may be performed by a client terminal. Referring to Fig. 4, the method 400

includes the following steps.
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[038] In step S401, the client terminal starts the process for obtaining handwriting
entry of a user. In some embodiments, the client terminal may use the initially acquired
handwriting data of a user as a login password or a verification password.

[039] In step S402, the client terminal acquires handwriting from a user for two
times.

[040] In step S403, the client terminal determines whether the handwriting of the
user is successfully acquired. If the handwriting is successfully acquired, the client terminal
proceeds to perform step S404. If it is determined that the handwriting is not successfully
acquired, the client terminal proceeds to step S402 to re-enter handwriting.

[041] In step S404, the client terminal stores the acquired two handwriting
passwords and enters a corresponding homepage. -

[042] In step S405, when the client terminal is connected with a server through a
network, the client terminal transmits the preprocessed handwriting data to the server for
encrypted backup. The step of preprocessing may be performed by referring to the method
100 shown in Fig. 1.

[043] In the method 400, when the client terminal acquires the handwriting data of
the user as the login password or verification password, the handwriting data acquired by
the client terminal offline may be uploaded to the server for encrypted backup when the
client terminal is connected with the network. The server may also use the received
handwriting data to improve a handwriting algorithm, such as by establishing a handwriting
recognition model through the acquired handwriting data of the user. Where the server
needs to perform identity recognition or security authentication, the recognition of the
handwriting data may be used as one of security factors of user identity recognition or
security authentication.

[044] Fig. S is a flowchart of another exemplary method 500 for handwriting

10
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recognition, consistent with some embodiments of this disclosure. The exemplary method
500 may be performed by a client terminal. Referring to Fig. 5, the method 500 includes the
following steps.

[045] In step S501, the client terminal starts the handwriting recognition process.

[046] In some implementations, when a user needs to log in, the client terminal
requires the user to input handwriting to recognize whether the input handwriting is
matched with the pre-stored handwriting password or not. If the input handwriting is
matched with the pre-stored handwriting password, the user is permitted to log in.

[047] - In step S502, the client terminal acquires handwriting data. For example, the
user may input the handwriting data according to a prompt of the client terminal.

[048] In step S503, the client terminal locally performs handwriting verification
and recognition.

[049] For example, the client terminal may perform comparative recognition to the
handwriting data input by the user with the handwriting password pre-stored in the client
terminal offline to determine whether the handwriting belongs to the same person.

[050] In step S504, the client terminal determines whether verification passes or
not. If the verification passes, the client terminal proceeds to perform step S505. If the
verification fails, the client terminal prompts the user to re-enter handwriting or exit.

[051] In step S503, the client terminal permits the user to execute corresponding
data operations, such as login and entering relevant pages.

[052] In step S506, when the client terminal is connected with the server through
the network, the client terminal transmits the preprocessed handwriting data to the server for
encrypted backup. The step of preprocessing the handwriting data acquired in step S506
may be performed by referring to the method 100 shown in Fig. 1.

[053] In the method 500, when the client terminal receives a data request of the

11
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user, such as a login request, the handwriting data of the user needs to be acquired and
comparative recognition is performed with the pre-stored handwriting data to determine
whether the handwriting belongs to the same person or not, so as to allow or decline the
data request of the user. The recognition of the handwriting may be executed by the client
terminal offline, and the produced Operétion record data, such as handwriting point
sequence, handwriting comparison score, and user equipment information (including the
type of equipment, the type of adopted operating system, etc.) may be uploaded to the
server when the client terminal is connected with the network. The server may also use the
received handwriting data to continuously improve a handwriting algorithm, such as by
establishing a handwriting recognition model through the acquired handwriting data of the
user. The server may also use the received data to statistically evaluate the accuracy rate of
the algorithm or perform processing to the received data, and the recognition of the
handwritjng data may be used as a security factor of user identity recognition or security
authentication.

[054] Fig. 6 is a block diagram of an exemplary apparatus 600 for processing
handwriting data, consistent with some embodiments of this disclosure. Referring to Fig. 6,
the apparatus 600 includes a preprocessing unit 601 and a transmission unit 602.

[055] The preprocessing unit 601 is configured to preprocess the handwriting data
when handwriting data needs to be transmitted through a network.

[056] The transmission unit 602 is configured to transmit the preprocessed
handwriting data through the network.

[057] In some embodiments, the preprocessing unit 601 may include a filtering
subunit, a screening subunit, and an attribute information processing subunit.

[058] The filtering subunit may be configured to filter the acquired handwriting
data so as to remove ineffective data points in the handwriting data.

12
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[059] The screening subunit may be configured to acquire a number of sampling
points included in the handwriting data, and when the number of the sampling points
exceeds a first threshold, screen the handwriting data such that the number of the sampling
points included in the screened handwriting data is not greater than the first threshold.

[060] The attribute information processing subunit may be configured to acquire
attribute information of the handwriting data and process the attribute information based on
preset length.

[061] In some embodiments, the preprocessing unit 601 may further include a
sampling point time attribute acquisition subunit, a sampling time acquisition subunit, a
time difference subunit, and an attribute modification subunit.

[062] The sampling point time attribute acquisition subunit may be configured to
acquire time attribute information corresponding to each sampling point included in the
handwriting data, when the attribute information of the handwriting data includes time
attribute information.

[063] The sampling time acquisition subunit may be configured to acquire
sampling time of each sampling point according to the time attribute information
corresponding to each sampling point.

[064] The time difference subunit may be configured to compute a difference value
between the sampling time of the first sampling point and the sampling time of each
sampling point.

[065] The attribute modification subunit may be configured to use the acquired
difference value between the sampling time of each sampling point and the sampling time
of the first sampling point as the time attribute information of each sampling point.

{066] In some embodiments, the filtering subunit may further include a
handwriting length acquisition subunit and an ineffective point removing subunit.

13
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[067] The handwriting length acquisition subunit may be configured to acquire
handwriting length of each sampling point of the handwriting data.

[068] The ineffective point removing subunit may be configured to, when the
handwriting length of the sampling point is greater than a second threshold or smaller. than a
third threshold, determine the sampling point as an ineffective point and remove the
ineffective point from the handwriting data.

[069] In some embodiments, the screening subunit may further include a ratio
acquisition subunit and a resampling subunit.

[070] The ratio acquisition subunit may be configured to acquire a ratio of the
number of the sampling points included in the handwriting data to the first threshold.

[071] The resampling subunit may be configured to, by taking the first sampling
point as a current sampling point and using the ratio as a sampling interval, select sampling
points closest to the current sampling point to perform handwriting resampling until the
number of the acquired sampling points is equal to the first threshold.

[072] In some embodiments, the apparatus 600 may further include a handwriting
data acquisition unit and a handwriting recognition unit. The handwriting data acquisition
unit may further include a first acquisition subunit and a second acquisition subunit. The
first acquisition subunit may be configured to acquire first handwriting data. The second
acquisition subunit may be configured to acquire second handwriting data.

[073] In some embodiments, the handwriting recognition unit may further include
a comparison subunit and a verification subunit.

[074] The comparison subunit may be configured to compare the second
handwriting data with the first handwriting data to obtain a comparison result.

[075] The verification subunit may be configured to determine that handwriting
verification passes, when it is determined that the second handwriting data is matched with

14
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the first handwriting data according to the comparison result.

[076] In exemplary embodiments, a non-transitory computer-readable storage
medium including instructions is also provided, and the instructions may be executed by a
device (such as a client terminal, a personal computer, or the like), for performing the
above-described methods. The above-described methods may be implemented in a
distributed computing environment, where one or more steps may be executed by a remote
processing device connected through a network. The instructions executable by a device for
performing the above-described methods may be stored in a local non-transitory
computer-readable storage medium or in a computer-readable storage medium located in a
remote device.

[077] It should be noted that, the relational terms herein such as “first” and
“second” are used only to differentiate an entity or operation from another entity or
operation, and do not require or imply any actual relationship or sequence between these

2%

entities or operations. Moreover, the words “comprising,” “having,” “containing,” and
“including,” and other similar forms are intended to be equivalent in meaning and be open
ended in that an item or items following any one of these words is not meant to be an
exhaustive listing of such item or items, or meant to be limited to only the listed item or
items.

[078] The illustrated steps in the above-described figures are set out to explain the
exemplary embodiments shown, and it should be anticipated that ongoing technological
development will change the manner in which particular functions are performed. Thus,
these examples are presented herein for purposes of illustration, and not limitation. For
example, steps or processes disclosed herein are not limited to being performed in the order
described, but may be performed in any order, and some steps may be omitted, consistent

with disclosed embodiments.
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[079] One of ordinary skill in the art will understand that the above described
embodiments may be implemented by hardware, or software (program codes), or a
combination of hardware and software. If implemented by software, it may be stored in the
above-described computer-readable media. The software, when executed by the processor
may perform the disclosed methods. The computing units and the other functional units
described in this disclosure may be implemented by hardware, or software, or a
combination of hardware and software. One of ordinary skill in the art will also understand
that multiple ones of the above described modules/units may be combined as one
module/unit, and each of the above described modules/units may be further divided into a
plurality of sub-modules/sub-units.

[080] Other embodiments of the invention will be apparent to those skilled in the
art from consideration of the specification and practice of the invention disclosed here. This
application is intended to cover any variations, uses, or adaptations of the invention
following the general principles thereof and including such departures from the present
disclosure as come within known or customary practice in the art. It is intended that the
specification and examples be considered as exemplary only, with a true scope and spirit of
the invention being indicated by the following claims.

[081] It will be appreciated that the present invention is not limited to the exact
construction that has been described above and illustrated in the accompanying drawings,
and that various modifications and changes may be made without departing from the scope
thereof. It is intended that the scope of the invention should only be limited by the appended

claims.
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WHAT IS CLAIMED IS:

1. A method for processing handwriting data, comprising;:

filtering the handwriting data to remove one or more ineffective data points;

acquiring a number of sampling points included in the handwriting data;

when the number of the sampling points exceeds a first threshold, screening the
handwriting data such that the number of the sampling points included in the screened
handwriting data is not greater than the first threshold;

acquiring attribute information of the handwriting data and processing the
attribute information based on a preset length; and

transmitting the screened handwriting data through a network.

2. The method of claim 1, wherein the attribute information of the handwriting
data includes time attribute information corresponding to each sampling point included

in the handwriting data.

3. The method of claim 2, further comprising:

acquiring sampling time of each sampling point according to the time attribute

information corresponding to each sampling point;

computing a difference value between the sampling time of a first sampling point

and the sampling time of each sampling point; and

17
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using the difference value between the sampling time of each sampling point and
the sampling time of the first sampling point as the time attribute information of each

sampling point.

4. The method of claim 1, wherein filtering the handwriting data comprises:

acquiring a handwriting length of each sampling point of the handwriting data;
and

when the handwriting length of a sampling point is greater than a second
threshold or less than a third threshold, determining the sampling point as an
ineffective data point and removi‘ng the ineffective data point from the handwriting

data.

5. The method of claim 1, wherein screening the handwriting data comprises:

acquiring a ratio of the number of the sampling points to the first threshold;

determining a first sampling point as a current sampling point and determining
the ratio as a sampling interval; and

resampling the handwriting data based on the current sampling point, the

sampling interval, and the first threshold.

6. The method of claim 5, wherein a number of sampling points in the resampled

handwriting data is equal to the first threshold.
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7. The method of claim 1, further comprising:

acquiring first handwriting data;

acquiring second handwriting data;

comparing the second handwriting data with the first handwriting data to obtain a
comparison result; and

when it is determined that the second handwriting data is matched with the first
handwriting data according to the comparison result, determining that handwriting

verification passes.

8. The method of claim 7, wherein a client terminal determines offline that

handwriting verification passes.

9. The method of claim 8, further comprising transmitting the comparison result

to a server when the client terminal is connected with the network.

10. The method of claim 1, wherein the attribute information of the handwriting
data includes horizontal coordinate value, longitudinal coordinate value, time attribute

information, and section attribute information of the handwriting data.

11. An apparatus for processing handwriting data, comprising:
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a preprocessing unit configured to preprocess the handwriting data, wherein the
preprocessing unit comprises a filtering subunit, a screening subunit and an attribute
information processing subunit, wherein:

the filtering subunit is configured to filter the handwriting data to remove
one or more ineffective data points;

the screening subunit is configured to:

acquire a number of sampling points included in the handwriting data;

and

when the number of the sampling points exceeds a first threshold,
screen the handwriting data such that the number of the sampling points
included in the screened handwriting data is not greater than the first
threshold;
the attribute information processing subunit is configured to:

acquire attribute information of the handwriting data and process the
attribute information based on a preset length; and

a transmission unit configured to transmit the preprocessed handwriting data

through a network.

12. The apparatus of claim 11, wherein the attribute information of the
handwriting data includes time attribute information corresponding to each sampling

point included in the handwriting data.
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13. The apparatus of claim 12, wherein the preprocessing unit further comprises:

a sampling time acquisition subunit configured to acquire sampling time of each
sampling point according to the time attribute information corresponding to each
sampling point;

a time difference subunit configﬁred to compute a difference value between the
sampling time of a first sampling point and the sampling time of each sampling point;
and

an a‘ttribute modification subunit configured to use the difference value between
the sampling time of each sampling point and the sampling time of the first sampling

point as the time attribute information of each sampling point.

14. The apparatus of claim 11, wherein the filtering subunit further comprises:

a handwriting length acquisition subunit configured to acquire a handwriting length
of each sampling point of the handwriting data; and

an ineffective point removing subunit configured to, when the handwriting length
of a sampling point is greater than a second threshold or less than a third threshold,
determine the sampling point as an ineffective data point and remove the ineffective

data point from the handwriting data.

15. The apparatus of claim 11, wherein the screening subunit further comprises:
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a ratio acquisition subunit configured to acquire a ratio of the number of the
sampling points to the first threshold;
a resampling subunit configured to:
determine a first sampling point as a current sampling point and determining
the ratio as a sampling interval; and
resample the handwriting data based on the current sampling point, the

sampling interval, and the first threshold.

16. The apparatus of claim 15, wherein a number of sampling points in the

resampled handwriting data is equal to the first threshold.

17. The apparatus of claim 11, further comprising:

a handwriting data acquisition unit, wherein the handwriting data acquisition unit
comprises a first acquisition subunit configured to acquire first handwriting data and a
second acquisition subunit configured to acquire second handwriting data; and

a handwriting recognition unit, wherein the handwriting recognition unit comprises:

a comparison subunit configured to compare the second handwriting data with
the first handwriting data to obtain a comparison result; and

a verification subunit configured to, when it is determined that the second
handwriting data is métched with the first handwriting data according to the

comparison result, determine that handwriting verification passes.
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18. The apparatus of claim 17, wherein the apparatus is included in a client

terminal.

19. The apparatus of claim 18, wherein the transmission unit is further
configured to transmit the comparison result to a server when the client terminal is

connected with the network.

20. The apparatus of claim 11, wherein the attribute information of the

handwriting data includes horizontal coordinate value, longitudinal coordinate value,

time attribute information, and section attribute information of the handwriting data.
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