METHOD, DEVICE AND SERVER FOR RECOGNIZING
CHARACTERS OF CLAIM DOCUMENT, AND STORAGE MEDIUM

This application is based on the Paris Convention and claims priority to China
Patent Application No. CN201710233613.3, filed on April 11, 2017 and entitled
“Method and Server of Recognizing Characters of Claim Document”, which is hereby
incorporated by reference in its entirety.

TECHNICAL FIELD

This disclosure relates to the technical field of computers, and more particularly
relates to a method, device and server for recognizing characters of a claim document,

and a computer readable storage medium.

BACKGROUND

With increasing of the insurance awareness of the public, the number of
customers purchasing insurance is substantially increased. As a result, an insurance
company will handle with more and more customer claim applications, and operators
in the insurance company need to type in more and more claim document images,
thus causing the shortage of operators for typing in documents, and often causing
document recording mistakes. To effectively reduce the document recording mistakes
and improve the document recording efficiency, at the present, some insurance
companies introduce an OCR (Optical Character Recognition) technology during
document recording to automatically recognize characters of a claim document image
so as to fill corresponding input fields with the characters.

However, an existing solution for recognizing the characters of the claim
document image by using the OCR technology only makes use of its own recognition
engine to uniformly recognize the characters in the whole claim document image
without considering the influence of a claim document frame format on the

recognition precision and the interference with character recognition by frame lines in



a document, so that the existing recognition solution is low in recognition precision,

and a lot of human and material resources are needed for verification.

SUMMARY

The disclosure mainly aims at providing a method, device and server of
recognizing characters of a claim document, and a computer readable storage medium,
and is designed to improve the recognition precision of the claim document.

To achieve the above-mentioned objective, a method of recognizing characters
of a claim document is provided according to a first aspect of the disclosure, the
method including:

after a server receives a claim document image to be subjected to character
recognition, performing region segmentation according to the frame line layout of a
claim document frame format, thus obtaining one or multiple segmented regions;

calling a predetermined analysis model to analyze all the obtained segmented
regions , and respectively performing character recognition on all the analyzed
segmented regions by using a predetermined recognition rule to recognize characters
in all the segmented regions.

A device of recognizing characters of a claim document is also provided
according to a second aspect of the disclosure, the device including:

a segmentation module, which is used for performing region segmentation
according to the frame line layout of a claim document frame format after receiving a
claim document image to be subjected to character recognition, thus obtaining one or
multiple segmented regions;

a recognition module, which is used for calling a predetermined analysis model
to analyze all the obtained segmented regions, and respectively performing character
recognition on all the analyzed segmented regions by using a predetermined
recognition rule to recognize characters in all the segmented regions.

A server of recognizing characters of a claim document is provided according to
a third aspect of the disclosure, the server including: a memory and a processor. The

memory stores a program of recognizing the characters of the claim document. The



program of recognizing the characters of the claim document is executed by the
processor to realize the following steps:

after the server receives a claim document image to be subjected to character
recognition, performing region segmentation according to the frame line layout of a
claim document frame format, thus obtaining one or multiple segmented regions;

calling a predetermined analysis model to analyze all the obtained segmented
regions , and respectively performing character recognition on all the analyzed
segmented regions by using a predetermined recognition rule to recognize characters
in all the segmented regions.

A computer readable storage medium is provided according to a fourth aspect of
the disclosure. The computer readable storage medium stores a program of
recognizing the characters of the claim document. The program of recognizing the
characters of the claim document is executed by at least one processor to realize the
following steps:

after a server receives a claim document image to be subjected to character
recognition, performing region segmentation according to the frame line layout of a
claim document frame format, thus obtaining one or multiple segmented regions;

calling a predetermined analysis model to analyze all the obtained segmented
regions , and respectively performing character recognition on all the analyzed
segmented regions by using a predetermined recognition rule to recognize characters
in all the segmented regions.

Compared with the prior art, the method, device and server of recognizing the
characters of the claim document, and the computer readable storage medium, which
are provided by the disclosure, have the advantages that before the character
recognition of the claim document image, the claim document image is subjected to
region segmentation according to the frame line layout of the claim document frame
format, and then the character recognition is performed on all the segmented regions
of the claim document respectively by using the predetermined recognition rule so as
to respectively recognize the characters in all the segmented regions. In consideration
of the influence of the claim document frame format on the recognition precision, the

region segmentation is firstly performed according to the frame line layout of the



claim document frame format before the character recognition, and then the character
recognition is performed on all the segmented regions, so that the influence and the
interference of frame lines in the document on the character recognition during
uniform recognition of the characters in the whole claim document image are avoided,
and the recognition precision for the characters in the claim document can be
effectively improved.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

FIG. 1 is a flowchart of a first embodiment of a method of recognizing characters
of a claim document of the disclosure;

FIG. 2 is a flowchart of a second embodiment of a method of recognizing
characters of a claim document of the disclosure;

FIG. 3 is a schematic diagram of a functional module of a first embodiment of a
device of recognizing characters of a claim document of the disclosure;

FIG. 4 is a schematic diagram of a first embodiment of a server of recognizing
characters of a claim document of the disclosure.

Achieving of objectives, functional features, and advantages of this disclosure

will be described in further detail with reference to the accompanying drawings.

DETAILED DESCRIPTION OF ILLUSTRATED EMBODIMENTS

For the purpose of making technical problems to be solved, technical solutions
and beneficial effects of the disclosure clearer and more understandable, a further
detailed description will be made below to the disclosure in combination with
accompanying drawings and embodiments. It should be understood that the specific
embodiments described herein are merely explanatory of the disclosure, but not
intended to limit the disclosure.

A method of recognizing characters of a claim document is provided.

With reference to FIG. 1, it is a flowchart of a first embodiment of a method of
recognizing characters of a claim document.

In the first embodiment, the method of recognizing the characters of the claim

document includes:



Step S10, after a server receives a claim document image to be subjected to
character recognition, region segmentation is performed according to the frame line
layout of a claim document frame format, thus obtaining one or multiple segmented
regions;

in this embodiment, the server may receive a character recognition request which
is sent by a user and includes the claim document image to be subjected to character
recognition. For example, it may receive the character recognition request sent by the
user through a terminal such as a mobile phone, a flat computer and a self-service
terminal. For example, it may receive the character recognition request sent by the
user from a client pre-installed in the terminal such as the mobile phone, the flat
computer and the self-service terminal, or receive the character recognition request
sent by the user from a browser system in the terminal such as the mobile phone, the
flat computer and the self-service terminal.

After the server receives the claim document image to be subjected to character
recognition, the region segmentation is performed according to the frame line layout
of the claim document frame format. In the claim document image, transverse or
vertical frame lines are arrayed according to its frame format so as to form various
input fields that the user can fill in relevant information. In this embodiment, the
region segmentation is performed according to the frame line layout of the claim
document frame format, so that one or more multiple segmented regions are obtained.
For example, in one implementation mode, as different types of insurances generally
correspond to different document format templates, a corresponding document
template may be pre-obtained according to a document type (it is possible that
different insurances have different document formats) uploaded by the user, and then
the segmentation is performed according to the format of the template. Therefore, a
document template corresponding to the claim document image may be found
according to the document type of the received claim document image to be subjected
to character recognition, and then the region segmentation is performed according to
the corresponding document template. The segmented regions are regions having
minimum areas, which are surrounded by the frame lines of the claim document frame

format and do not include the frame lines, to avoid the interference and the influence



of the frame lines on the recognition precision during subsequent character
recognition of each segmented region. Each segmented region is similar to each
square of an excel sheet, and each square of the excel sheet is the minimum region
which does not include the frame lines.

Step S20, a predetermined analysis model is called to analyze all the obtained
segmented regions, and character recognition is performed on all the analyzed
segmented regions respectively by using a predetermined recognition rule to
recognize the characters in all the segmented regions.

After one or multiple segmented regions are obtained by performing the region
segmentation on the claim document image according to the frame line layout of the
claim document frame format, the predetermined analysis model is called to analyze
all the obtained segmented regions, and the character recognition is performed on all
the segmented regions respectively by using the predetermined recognition rule to
recognize the characters in all the segmented regions, namely the characters in the
claim document image. For example, the predetermined analysis model may be used
for analyzing recognition models or recognition methods applicable to all the
segmented regions, and then the character recognition is performed on all the
segmented regions by using the recognition models or the recognition methods
applicable to all the segmented regions according to analysis results so as to improve
the accuracy of the character recognition. For different segmented regions, it can be
analyzed that a character recognition method is to perform the recognition by using an
optical character recognition engine, and also by using other recognition engines or
trained recognition models, and there is no limitation. After being recognized, the
characters in all the segmented regions also may be automatically filled or typed into
the corresponding input fields of an electronic claim document corresponding to the
claim document image.

In this embodiment, before the character recognition for the claim document
image, the claim document image is subjected to region segmentation according to the
frame line layout of the claim document frame format, and then the character
recognition is performed on all the segmented regions of the claim document

respectively by using the predetermined recognition rule so as to respectively



recognize the characters in all the segmented regions. In consideration of the
influence of the claim document frame format on the recognition precision, the region
segmentation is firstly performed according to the frame line layout of the claim
document frame format before the character recognition, and then the character
recognition is performed on all the segmented regions, so that the influence and the
interference of the frame lines in the document on the character recognition during
uniform recognition of the characters in the whole claim document image are avoided,
and the recognition precision for the characters in the claim document can be
effectively improved.

As shown in FIG. 2, a second embodiment of the disclosure provides a method
of recognizing characters of a claim document. On the basis of the above-mentioned
embodiment, the step S20 includes:

Step S201, a predetermined analysis model is called to analyze all the obtained
segmented regions so as to obtain first segmented regions which may be recognized
by an optical character recognition engine and second segmented regions which may
not be recognized by the optical character recognition engine;

Step S202, character recognition is performed on all the first segmented regions
by using the predetermined optical character recognition engine to recognize
characters in all the first segmented regions, and a predetermined recognition model is
called to perform the character recognition on all the second segmented regions to
recognize characters in all the second segmented regions.

In this embodiment, after one or multiple segmented regions are obtained by
performing the region segmentation according to the frame line layout of the claim
document frame format, before the obtained segmented regions are recognized, the
predetermined analysis model is further called to analyze all the obtained segmented
regions so as to obtain the first segmented regions which need no deep recognition
and the second segmented regions which need the deep recognition. For example, a
description will be made by taking a current own recognition engine which is an OCR
(Optical Character Recognition) engine as an example. Regions which may be
correctly recognized by the OCR engine or are high in recognition rate are used as the

regions which need no deep recognition, that is to say, the current own OCR engine



may correctly recognize characters in these regions without the assistance of other
recognition methods. Regions which may not be recognized by the OCR engine or are
low in recognition rate are used as the regions which need the deep recognition, that is
to say, the current own OCR engine may not correctly recognize the characters in
these regions, and the character recognition is performed by means of other
recognition methods such as a trained recognition model.

After the first segmented regions which may be correctly recognized by the OCR
engine and the second segmented regions which may not be recognized by the OCR
engine in the claim document image are obtained by analysis, the character
recognition may be performed on the first segmented regions and the second
segmented regions which are obtained by analysis by taking different recognition
methods. The character recognition is performed on all the first segmented regions by
using the predetermined OCR engine so as to correctly recognize the characters in all
the first segmented regions. The character recognition is performed on all the second
segmented regions by calling the predetermined recognition model so as to correctly
recognize the characters in all the second segmented regions. The predetermined
recognition model may be a recognition model trained for a large number of
segmented region samples, and also may be a recognition engine which is more
complicated and has a better recognition effect than the recognition method of the
own OCR engine, and there is no limitation.

Further, in other embodiments, the predetermined analysis model is a CNN
(Convolutional Neural Network) model, and its training process is as follows:

A. for a predetermined claim document frame format, a preset number (for
example, 500,000) of claim document image samples based on the claim document
frame format are obtained;

B. region segmentation is performed on each claim document image sample
according to the frame line layout of the claim document frame format, and third
segmented regions misrecognized by the OCR engine and fourth segmented regions
correctly recognized by the OCR engine in all the claim document image samples are

determined;



C. all the third segmented regions are classified into a first training set, and all
the fourth segmented regions are classified into a second training set;

D. a first preset ratio (for example, 80 percent) of segmented regions are
extracted from the first training set and the second training set respectively as
segmented regions for training, and the residual segmented regions in the first training
set and the second training set are used as segmented regions for verification;

E. model training is performed by using all the extracted segmented regions for
training so as to generate the predetermined analysis model, and the generated
predetermined analysis model is verified by using all the segmented regions for
verification;

F. if the verification pass rate is greater than or equal to a preset threshold value
(for example, 98 percent), the training is completed, or if the verification pass rate is
less than the preset threshold value, the number of claim document image samples is
increased, and the steps A, B, C, D and E are repeatedly executed till the verification
pass rate is greater than or equal to the preset threshold value.

In this embodiment, the segmented regions are analyzed by using the CNN
model trained by a large number of claim document image samples, so that the first
segmented regions which may be correctly recognized by the OCR engine and the
second segmented regions which may not be correctly recognized by the OCR engine
in all the segmented regions of the claim document may be accurately obtained by the
analysis, and the subsequent accurate character recognition operation may be
performed on the first segmented regions and the second segmented regions by
respectively adopting different recognition methods, thereby improving the
recognition precision for the characters in the claim document.

Further, in other embodiments, the predetermined recognition model is an LSTM
(Long Short-Term Memory) model, and its training process is as follows:

a preset number (for example, 100,000) of region samples are obtained, which
may be segmented region samples obtained by performing the region segmentation on
a plurality of claim documents based on the frame line layouts of their frame formats
in historical data. In one implementation mode, the typefaces in the segmented region

samples may be uniformly set into black, and the backgrounds are set into white, thus



facilitating the character recognition. All the segmented region samples are labeled,
for example, each segmented region sample may be named by characters included in
this segmented region sample so as to facilitate the labeling.

The preset number of segmented region samples are classified into a first data set
and a second data set according to a preset ratio (for example, 8:2), the first data set is
used as a training set, and the second data set is used as a test set, wherein the sample
number ratio of the first data set is greater than or equal to that of the second data set.

The first data set is sent into an LSTM network for model training, and the model
is tested by using the second data set every preset time (for example, every 30 minutes
or every 1,000 iterations ) so as to estimate the effect of the current trained model. For
example, during test, the character recognition may be performed on the segmented
region samples in the second data set by using the trained model, and character
recognition results of the segmented region samples are compared with the labels of
these segmented region samples by using the trained model so as to calculate errors
between the character recognition results of the trained model and the labels of the
segmented region samples. To be specific, during calculation of the errors, an edit
distance may be used as a calculation standard, wherein the edit distance is also called
a Levenshtein distance which indicates the smallest number of times of edit operation
required by conversion from one character string into another character string. An
allowable edit operation includes replacing one character by another character,
inserting one character and deleting one character. Generally, if the edit distance is
shorter, two strings are more similar. Therefore, when the edit distance is used as the
calculation standard to calculate the errors between the character recognition results
of the trained model and the labels of the segmented region samples, if the calculated
errors are smaller, the character recognition results of the trained model are more
similar to the labels of the segmented region samples; and on the contrary, if the
calculated errors are larger, the character recognition results of the trained model are
less similar to the labels of the segmented region samples.

As the labels of the segmented region samples are the names of these segmented
region samples, namely the characters included in these segmented region samples,

the calculated errors between the character recognition results of the trained model
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and the labels of the segmented region samples are errors between the character
recognition results of the trained model and the characters included in the segmented
region samples, and may reflect errors between characters recognized by the trained
model and correct characters. The errors obtained by each test on the trained model by
using the second data set are recorded, and the change tendency of the errors is
analyzed. If it analyzes that the errors of the character recognition of the segmented
region samples by the trained model in the test are diverged, training parameters such
as an activation function, the number of LSTM layers and input and output variable
dimensions are adjusted, and then the model is retrained, so that the errors of the
character recognition of the segmented region samples by the trained model in the test
may be converged. After it analyzes that the errors of the character recognition of the
segmented region samples by the trained model in the test are converged, the model
training is ended, and the generated trained model is used as the trained predetermined
recognition model.

In this embodiment, the regions which may not be recognized by the OCR
engine are recognized by the trained LSTM model. As a model which is trained by a
large number of segmented region samples and may converge the errors of the
character recognition of the segmented region samples, the LSTM model may
recognize the characters in the segmented regions more accurately by using long-term
information, such as context information, which is memorized by itself in cooperation
with its own long-term memory function during recognition the characters in the
segmented regions, thereby further improving the recognition precision for the
characters in the claim document.

A device of recognizing characters of a claim document is further provided.

With reference to FIG. 3, it is a schematic diagram of a functional module of a
first embodiment of a device of recognizing characters of a claim document of the
disclosure.

In the first embodiment, the device of recognizing the characters of the claim
document includes:

a segmentation module 01, which is used for performing region segmentation

according to the frame line layout of a claim document frame format after receiving a
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claim document image to be subjected to character recognition, thus obtaining one or
multiple segmented regions;

in this embodiment, the server may receive a character recognition request which
is sent by a user and includes the claim document image to be subjected to character
recognition. For example, it may receive the character recognition request sent by the
user through a terminal such as a mobile phone, a flat computer and a self-service
terminal. For example, it may receive the character recognition request sent by the
user from a client pre-installed in the terminal such as the mobile phone, the flat
computer and the self-service terminal, or receive the character recognition request
sent by the user from a browser system in the terminal such as the mobile phone, the
flat computer and the self-service terminal.

After the server receives the claim document image to be subjected to character
recognition, the region segmentation is performed according to the frame line layout
of the claim document frame format. In the claim document image, transverse or
vertical frame lines are arrayed according to its frame format so as to form various
input fields that the user can fill in relevant information. In this embodiment, the
region segmentation is performed according to the frame line layout of the claim
document frame format, so that one or more multiple segmented regions are obtained.
For example, in one implementation mode, as different types of insurances generally
correspond to different document format templates, a corresponding document
template may be pre-obtained according to a document type (it is possible that
different insurances have different document formats) uploaded by the user, and then
the segmentation is performed according to the format of the template. Therefore, a
document template corresponding to the claim document image may be found
according to the document type of the received claim document image to be subjected
to character recognition, and then the region segmentation is performed according to
the corresponding document template. The segmented regions are regions having
minimum areas, which are surrounded by the frame lines of the claim document frame
format and do not include the frame lines, to avoid the interference and the influence
of the frame lines on the recognition precision during subsequent character

recognition of each segmented region. Each segmented region is similar to each
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square of an excel sheet, and each square of the excel sheet is the minimum region
which does not include the frame lines.

A recognition module 02, which is used for calling a predetermined analysis
model to analyze all the obtained segmented regions, and performing character
recognition on all the analyzed segmented regions respectively by using a
predetermined recognition rule to recognize the characters in all the segmented
regions.

After one or multiple segmented regions are obtained by performing the region
segmentation on the claim document image according to the frame line layout of the
claim document frame format, the predetermined analysis model is called to analyze
all the obtained segmented regions, and the character recognition is performed on all
the segmented regions respectively by using the predetermined recognition rule to
recognize the characters in all the segmented regions, namely the characters in the
claim document image. For example, the predetermined analysis model may be used
for analyzing recognition models or recognition methods applicable to all the
segmented regions, and then the character recognition is performed on all the
segmented regions by using the recognition models or the recognition methods
applicable to all the segmented regions according to analysis results so as to improve
the accuracy of the character recognition. For different segmented regions, it can be
analyzed that a character recognition method is to perform the recognition by using an
optical character recognition engine, and also by using other recognition engines or
trained recognition models, and there is no limitation. After being recognized, the
characters in all the segmented regions also may be automatically filled or typed into
the corresponding input fields of an electronic claim document corresponding to the
claim document image.

In this embodiment, before the character recognition for the claim document
image, the claim document image is subjected to region segmentation according to the
frame line layout of the claim document frame format, and then the character
recognition is performed on all the segmented regions of the claim document
respectively by using the predetermined recognition rule so as to respectively

recognize the characters in all the segmented regions. In consideration of the
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influence of the claim document frame format on the recognition precision, the region
segmentation is firstly performed according to the frame line layout of the claim
document frame format before the character recognition, and then the character
recognition is performed on all the segmented regions, so that the influence and the
interference of the frame lines in the document on the character recognition during
uniform recognition of the characters in the whole claim document image are avoided,
and the recognition precision for the characters in the claim document can be
effectively improved.

On the basis of the above-mentioned embodiment, the recognition module 02 is
further used for:

calling a predetermined analysis model analyze all the obtained segmented
regions so as to obtain first segmented regions which may be recognized by an optical
character recognition engine and second segmented regions which may not be
recognized by the optical character recognition engine;

performing character recognition on all the first segmented regions by using the
predetermined optical character recognition engine to recognize characters in all the
first segmented regions, and calling a predetermined recognition model to perform the
character recognition on all the second segmented regions to recognize characters in
all the second segmented regions.

In this embodiment, after one or multiple segmented regions are obtained by
performing the region segmentation according to the frame line layout of the claim
document frame format, before the obtained segmented regions are recognized, the
predetermined analysis model is further called to analyze all the obtained segmented
regions so as to obtain the first segmented regions which need no deep recognition
and the second segmented regions which need the deep recognition. For example, a
description will be made by taking a current own recognition engine which is an OCR
(Optical Character Recognition) engine as an example. Regions which may be
correctly recognized by the OCR engine or are high in recognition rate are used as the
regions which need no deep recognition, that is to say, the current own OCR engine
may correctly recognize characters in these regions without the assistance of other

recognition methods. Regions which may not be recognized by the OCR engine or are
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low in recognition rate are used as the regions which need the deep recognition, that is
to say, the current own OCR engine may not correctly recognize the characters in
these regions, and the character recognition is performed by means of other
recognition methods such as a trained recognition model.

After the first segmented regions which may be correctly recognized by the OCR
engine and the second segmented regions which may not be recognized by the OCR
engine in the claim document image are obtained by analysis, the character
recognition may be performed on the first segmented regions and the second
segmented regions which are obtained by analysis by taking different recognition
methods. The character recognition is performed on all the first segmented regions by
using the predetermined OCR engine so as to correctly recognize the characters in all
the first segmented regions. The character recognition is performed on all the second
segmented regions by calling the predetermined recognition model so as to correctly
recognize the characters in all the second segmented regions. The predetermined
recognition model may be a recognition model trained for a large number of
segmented region samples, and also may be a recognition engine which is more
complicated and has a better recognition effect than the recognition method of the
own OCR engine, and there is no limitation.

Further, in other embodiments, the predetermined analysis model is a CNN
(Convolutional Neural Network) model, and its training process is as follows:

A. for a predetermined claim document frame format, a preset number (for
example, 500,000) of claim document image samples based on the claim document
frame format are obtained;

B. region segmentation is performed on each claim document image sample
according to the frame line layout of the claim document frame format, and third
segmented regions misrecognized by the OCR engine and fourth segmented regions
correctly recognized by the OCR engine in all the claim document image samples are
determined,;

C. all the third segmented regions are classified into a first training set, and all

the fourth segmented regions are classified into a second training set;
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D. a first preset ratio (for example, 80 percent) of segmented regions are
extracted from the first training set and the second training set respectively as
segmented regions for training, and the residual segmented regions in the first training
set and the second training set are used as segmented regions for verification;

E. model training is performed by using all the extracted segmented regions for
training so as to generate the predetermined analysis model, and the generated
predetermined analysis model is verified by using all the segmented regions for
verification;

F. if the verification pass rate is greater than or equal to a preset threshold value
(for example, 98 percent), the training is completed, or if the verification pass rate is
less than the preset threshold value, the number of claim document image samples is
increased, and the steps A, B, C, D and E are repeatedly executed till the verification
pass rate is greater than or equal to the preset threshold value.

In this embodiment, the segmented regions are analyzed by using the CNN
model trained by a large number of claim document image samples, so that the first
segmented regions which may be correctly recognized by the OCR engine and the
second segmented regions which may not be correctly recognized by the OCR engine
in all the segmented regions of the claim document may be accurately obtained by the
analysis, and the subsequent accurate character recognition operation may be
performed on the first segmented regions and the second segmented regions by
respectively adopting different recognition methods, thereby improving the
recognition precision for the characters in the claim document.

Further, in other embodiments, the predetermined recognition model is an LSTM
(Long Short-Term Memory) model, and its training process is as follows:

a preset number (for example, 100,000) of region samples are obtained, which
may be segmented region samples obtained by performing the region segmentation on
a plurality of claim documents based on the frame line layouts of their frame formats
in historical data. In one implementation mode, the type faces in the segmented region
samples may be uniformly set into black, and the backgrounds are set into white, thus

facilitating the character recognition. All the segmented region samples are labeled,
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for example, each segmented region sample may be named by characters included in
this segmented region sample so as to facilitate the labeling.

The preset number of segmented region samples are classified into a first data set
and a second data set according to a preset ratio (for example, 8:2), the first data set is
used as a training set, and the second data set is used as a test set, wherein the sample
number ratio of the first data set is greater than or equal to that of the second data set.

The first data set is sent into an LSTM network for model training, and the model
is tested by using the second data set every preset time (for example, every 30 minutes
or every 1,000 iterations ) so as to estimate the effect of the current trained model. For
example, during test, the character recognition may be performed on the segmented
region samples in the second data set by using the trained model, and character
recognition results of the segmented region samples are compared with the labels of
these segmented region samples by using the trained model so as to calculate errors
between the character recognition results of the trained model and the labels of the
segmented region samples. To be specific, during calculation of the errors, an edit
distance may be used as a calculation standard, wherein the edit distance is also called
a Levenshtein distance which indicates the smallest number of times of edit operation
required by conversion from one character string into another character string. An
allowable edit operation includes replacing one character by another character,
inserting one character and deleting one character. Generally, if the edit distance is
shorter, two strings are more similar. Therefore, when the edit distance is used as the
calculation standard to calculate the errors between the character recognition results
of the trained model and the labels of the segmented region samples, if the calculated
errors are smaller, the character recognition results of the trained model are more
similar to the labels of the segmented region samples; and on the contrary, if the
calculated errors are larger, the character recognition results of the trained model are
less similar to the labels of the segmented region samples.

As the labels of the segmented region samples are the names of these segmented
region samples, namely the characters included in these segmented region samples,
the calculated errors between the character recognition results of the trained model

and the labels of the segmented region samples are errors between the character
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recognition results of the trained model and the characters included in the segmented
region samples, and may reflect errors between characters recognized by the trained
model and correct characters. The errors obtained by each test on the trained model by
using the second data set are recorded, and the change tendency of the errors is
analyzed. If it analyzes that the errors of the character recognition of the segmented
region samples by the trained model in the test are diverged, training parameters such
as an activation function, the number of LSTM layers and input and output variable
dimensions are adjusted, and then the model is retrained, so that the errors of the
character recognition of the segmented region samples by the trained model in the test
may be converged. After it analyzes that the errors of the character recognition of the
segmented region samples by the trained model in the test are converged, the model
training is ended, and the generated trained model is used as the trained predetermined
recognition model.

In this embodiment, the regions which may not be recognized by the OCR
engine are recognized by the trained LSTM model. As a model which is trained by a
large number of segmented region samples and may converge the errors of the
character recognition of the segmented region samples, the LSTM model may
recognize the characters in the segmented regions more accurately by using long-term
information, such as context information, which is memorized by itself in cooperation
with its own long-term memory function during recognition the characters in the
segmented regions, thereby further improving the recognition precision for the
characters in the claim document.

A server of recognizing characters of a claim document is further provided.

With reference to FIG. 4, it is a schematic diagram of a first embodiment of a
server of recognizing characters of a claim document of the disclosure.

In the first embodiment, the server of recognizing the characters of the claim
document includes: a memory 11, a processor 12, a communication bus 13 and a
network interface 14, wherein the communication bus 13 is used for realizing
connection and communication among these assemblies.

The memory 11 includes an internal storage and at least one type of readable

storage medium. The internal storage provides a buffer for operation of the server of
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recognizing the characters of the claim document. The readable storage medium may
be a non-volatile storage medium such as a flash memory, a hard disk, a multimedia
card and a card memory. In some embodiments, the readable storage medium may be
an internal storage unit of the server of recognizing the characters of the claim
document, for example, the hard disk or the internal storage of the server of
recognizing the characters of the claim document. In some other embodiments, the
readable storage medium also may be external storage equipment of the server of
recognizing the characters of the claim document, for example, a pluggable hard disk
equipped on the server of recognizing the characters of the claim document, an SMC
(Smart Media Card), an SD (Secure Digital) card, a flash card, etc.

In this embodiment, the readable storage medium of the memory 11 may be
generally used for not only storing application software installed in the server of
recognizing the characters of the claim document and all types of data, for example a
program of recognizing the characters of the claim document, but also temporarily
storing data which have been already output or are about to output.

In some embodiments, the processor 12 may be a CPU (Central Processing Unit),
a micro processing unit or other data processing chips, and is used for executing a
program code stored in the memory 11 or processing the data.

The network interface 14 may include a standard wired interface and a wireless
interface (for example, a WI-FI interface).

FIG. 4 only shows the server of recognizing characters of the claim document,
which has the assemblies 11 to 14, but it should be understood that it does not require
that all the shown assemblies are implemented, and to be substitutable, more or fewer
assemblies are implemented.

Optionally, the server of recognizing the characters of the claim document also
may include a user interface. The user interface may include a standard wired
interface and a wireless interface, such as an input unit (a keyboard), a wired or
wireless headphone port, an external power supply (or battery charger) port, a wired
or wireless data port, a memory card port, a port for connecting a device having a
recognition module, an audio input/output (1/0O) port, a video 1/0 port and an

earphone port. The user interface may be used for receiving an input (for example,

19



data information and power) from an external device and transmitting the received
input to one or multiple elements of a terminal.

Optionally, the server of recognizing the characters of a claim document also
may include a display. The display may be an LED display, a liquid crystal display, a
touch liquid crystal display and an OLED (Organic Light-Emitting Diode) touch
device, etc., and is used for displaying information processed in the server of
recognizing the characters of the claim document and displaying a visual user
interface.

In the server embodiment of recognizing the characters of the claim document as
shown in FIG. 4, the memory 11 may include the program of recognizing the
characters of the claim document, and the processor 12 executes the program of
recognizing the characters of the claim document, which is stored in the memory 11,
to realize the following steps:

after receiving a claim document image to be subjected to character recognition,
region segmentation is performed according to the frame line layout of a claim
document frame format, thus obtaining one or multiple segmented regions;

a predetermined analysis model is called to analyze all the obtained segmented
regions, and character recognition is performed on all the analyzed segmented regions
respectively by using a predetermined recognition rule to recognize the characters in
all the segmented regions.

Preferably, the step that a predetermined analysis model is called to analyze all
the obtained segmented regions includes:

a predetermined analysis model is called to analyze all the obtained segmented
regions so as to obtain first segmented regions which may be recognized by an optical
character recognition engine and second segmented regions which may not be
recognized by the optical character recognition engine;

the step that character recognition is performed on all the analyzed segmented
regions by using the predetermined recognition rule also includes:

character recognition is performed on all the first segmented regions by using the
predetermined optical character recognition engine to recognize characters in all the

first segmented regions, and a predetermined recognition model is called to perform
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the character recognition on all the second segmented regions to recognize characters
in all the second segmented regions.

Preferably, the predetermined analysis model is a convolutional neural network
model, and its training process is as follows:

A. for a predetermined claim document frame format, a preset number of claim
document image samples based on the claim document frame format are obtained,;

B. region segmentation is performed on each claim document image sample
according to the frame line layout of the claim document frame format, and third
segmented regions misrecognized by an optical character recognition engine and
fourth segmented regions correctly recognized by the optical character recognition
engine in all the claim document image samples are determined;

C. all the third segmented regions are classified into a first training set, and all
the fourth segmented regions are classified into a second training set;

D. a first preset ratio of segmented regions are extracted from the first training
set and the second training set respectively as segmented regions for training, and the
residual segmented regions in the first training set and the second training set are used
as segmented regions for verification;

E. model training is performed by using all the extracted segmented regions for
training so as to generate the predetermined analysis model, and the generated
predetermined analysis model is verified by using all the segmented regions for
verification;

F. if the verification pass rate is greater than or equal to a preset threshold value,
the training is completed, or if the verification pass rate is less than the preset
threshold value, the number of claim document image samples is increased, and the
steps A, B, C, D and E are repeatedly executed till the verification pass rate is greater
than or equal to the preset threshold value.

Preferably, the predetermined recognition model is an LSTM (Long Short-Term
Memory) model, and its training process is as follows:

a preset number of segmented region samples are obtained, and all the
segmented region samples are labeled by characters included in these segmented

region samples;
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the preset number of segmented region samples are classified into a first data set
and a second data set according to a preset ratio, the first data set is used as a training
set, and the second data set is used as a test set;

the first data set is sent into an LSTM network for model training, the character
recognition is performed on the segmented region samples in the second data set by
using the trained model every preset time, and recognized characters are compared
with the labels of the segmented region samples so as to calculate errors between the
recognized characters and the labels;

if the errors of the characters recognized by the trained model are diverged,
preset training parameters are adjusted for retraining till the errors of the characters
recognized by the trained model may be converged;

if the errors of the characters recognized by the trained model are converged, the
model training is ended, and the generated model is used as the trained predetermined
recognition model.

Preferably, the segmented regions are regions having minimum areas, which are
surrounded by frame lines of the claim document frame format and do not include the
frame lines.

The specific implementation mode of the server of recognizing the characters of
the claim document of the disclosure is approximately the same as that of the above-
mentioned method of recognizing the characters of the claim document, so that no
more details will be described.

A computer readable storage medium is further provided.

The computer readable storage medium stores a program of recognizing
characters of a claim document. The program of recognizing the characters of the
claim document is executed by at least one processor to realize the following steps:

after receiving a claim document image to be subjected to character recognition,
region segmentation is performed according to the frame line layout of a claim
document frame format, thus obtaining one or multiple segmented regions;

a predetermined analysis model is called to analyze all the obtained segmented

regions, and character recognition is performed on all the analyzed segmented regions
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respectively by using a predetermined recognition rule to recognize the characters in
all the segmented regions.

Preferably, the step that a predetermined analysis model is called to analyze all
the obtained segmented regions includes:

a predetermined analysis model is called to analyze all the obtained segmented
regions so as to obtain first segmented regions which may be recognized by an optical
character recognition engine and second segmented regions which may not be
recognized by the optical character recognition engine;

the step that character recognition is performed on all the analyzed segmented
regions by using the predetermined recognition rule also includes:

character recognition is performed on all the first segmented regions by using the
predetermined optical character recognition engine to recognize characters in all the
first segmented regions, and a predetermined recognition model is called to perform
the character recognition on all the second segmented regions to recognize characters
in all the second segmented regions.

Preferably, the predetermined analysis model is a convolutional neural network
model, and its training process is as follows:

A. for a predetermined claim document frame format, a preset number of claim
document image samples based on the claim document frame format are obtained:;

B. region segmentation is performed on each claim document image sample
according to the frame line layout of the claim document frame format, and third
segmented regions misrecognized by an optical character recognition engine and
fourth segmented regions correctly recognized by the optical character recognition
engine in all the claim document image samples are determined;

C. all the third segmented regions are classified into a first training set, and all
the fourth segmented regions are classified into a second training set;

D. a first preset ratio of segmented regions are extracted from the first training
set and the second training set respectively as segmented regions for training, and the
residual segmented regions in the first training set and the second training set are used

as segmented regions for verification;
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E. model training is performed by using all the extracted segmented regions for
training so as to generate the predetermined analysis model, and the generated
predetermined analysis model is verified by using all the segmented regions for
verification;

F. if the verification pass rate is greater than or equal to a preset threshold value,
the training is completed, or if the verification pass rate is less than the preset
threshold value, the number of claim document image samples is increased, and the
steps A, B, C, D and E are repeatedly executed till the verification pass rate is greater
than or equal to the preset threshold value.

Preferably, the predetermined recognition model is an LSTM (Long Short-Term
Memory) model, and its training process is as follows:

a preset number of segmented region samples are obtained, and all the
segmented region samples are labeled by characters included in these segmented
region samples;

the preset number of segmented region samples are classified into a first data set
and a second data set according to a preset ratio, the first data set is used as a training
set, and the second data set is used as a test set;

the first data set is sent into an LSTM network for model training, the character
recognition is performed on the segmented region samples in the second data set by
using the trained model every preset time, and recognized characters are compared
with the labels of the segmented region samples so as to calculate errors between the
recognized characters and the labels;

if the errors of the characters recognized by the trained model are diverged,
preset training parameters are adjusted for retraining till the errors of the characters
recognized by the trained model may be converged;

if the errors of the characters recognized by the trained model are converged, the
model training is ended, and the generated model is used as the trained predetermined
recognition model.

Preferably, the segmented regions are regions having minimum areas, which are
surrounded by frame lines of the claim document frame format and do not include the

frame lines.
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The specific implementation mode of the computer readable storage medium of
the disclosure is approximately the same as that of the above-mentioned method of
recognizing the characters of the claim document, so that no more details will be
described.

It should be noted that in this text, terms “include” and “comprise” or any other
variations aim at covering non-excludable including, so that processes, methods,
objects or devices including a series of elements not only include those elements, but
also include other elements which are not definitely listed, or also include fixed
elements of these processes, methods, objects or devices. In the absence of more
restrictions, an element defined by a sentence “including a/an...” does not exclude
that the processes, methods, objects or devices including this element still include
other same elements.

By the description of the foregoing implementation modes, it will be evident to
those skilled in the art that the above-mentioned method may be implemented by
means of software and a necessary general-purpose hardware platform; they may of
course be implemented by hardware, but in many cases, the former will be more
advantageous. Based on such an understanding, the essential technical solution of the
disclosure, or the portion that contributes to the prior art may be embodied as software
products. Computer software products can be stored in a storage medium (e.g., an
ROM/RAM (Read Only Memory/Random Access Memory), a magnetic disk, an
optical disc) and may include a plurality of instructions that can enable a set of
terminal equipment (e.g., a mobile phone, a computer, a server, an air conditioner,
network equipment) to execute the methods described in the various embodiments of
the disclosure.

The foregoing accompanying drawings describe exemplary embodiments of the
disclosure, and therefore are not intended as limiting the patentable scope of the
disclosure. The foregoing numbering of the embodiments of the disclosure is merely
descriptive, but is not indicative of the advantages and disadvantages of these
embodiments. In addition, although a logic sequence is shown in the flowchart, the
steps shown or described may be executed in a sequence different from this logic

sequence in some cases.
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Those skilled in the art can make various transformation solutions to implement
the disclosure without departing from the scope and essence of the disclosure, for
example, features of one embodiment may be used in another embodiment to obtain
another embodiment. Any modifications, equivalent replacements and improvements
that are made taking advantage of the technical conception of the disclosure shall all
fall in the patentable scope of the disclosure.
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WHAT IS CLAIMED IS:

1. A method of recognizing characters of a claim document, comprising:

after a server receives a claim document image to be subjected to character
recognition, performing region segmentation on the claim document image according
to a frame line layout of a claim document frame format of the claim document image
received by the server, thus obtaining one or multiple segmented regions;

calling a convolutional neural network model to analyze all the obtained
segmented regions so as to obtain first segmented regions which are recognized by an
optical character recognition engine and second segmented regions which not be
recognized by the optical character recognition engine; and

performing character recognition on all the first segmented regions by using the
optical character recognition engine to recognize the characters in all the first
segmented regions, and calling an LSTM (Long Short-Term Memory) model to
perform the character recognition on all the second segmented regions to recognize
characters in all the second segmented regions;

which is characterized in that the training process of the convolutional neural
network model is as follows:

A. for a predetermined claim document frame format, obtaining a preset number
of claim document image samples based on the claim document frame format;

B. performing region segmentation on each claim document image sample
according to the frame line layout of the claim document frame format, and
determining third segmented regions misrecognized by the optical character
recognition engine and fourth segmented regions correctly recognized by the optical

character recognition engine in all the claim document image samples;
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C. classifying all the third segmented regions into a first training set, and
classifying all the fourth segmented regions into a second training set;

D. extracting a first preset ratio of segmented regions from the first training set
and the second training set respectively as segmented regions for training, and taking
the residual segmented regions in the first training set and the second training set as
segmented regions for verification;

E. performing model training by using all the extracted segmented regions for
training so as to generate the predetermined analysis model, and verifying the
generated predetermined analysis model by using all the segmented regions for
verification;

F. if the verification pass rate is greater than or equal to a preset threshold value,
completing the training, or if the verification pass rate is less than the preset threshold
value, increasing the number of claim document image samples, and repeatedly
executing the steps A, B, C, D and E till the verification pass rate is greater than or
equal to the preset threshold value.

2. The method of recognizing the characters of the claim document according to
claim 1, which is characterized in that the training process of the LSTM model is as
follows:

obtaining a preset number of segmented region samples, and labeling all the
segmented region samples by characters included in these segmented region samples;

classifying the preset number of segmented region samples into a first data set
and a second data set according to a preset ratio, taking the first data set as a training

set, and taking the second data set as a test set;
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sending the first data set into an LSTM network for model training, performing
the character recognition on the segmented region samples in the second data set by
using the trained model every preset time, and comparing recognized characters with
the labels of the segmented region samples so as to calculate errors between the
recognized characters and the labels;

if the errors of the characters recognized by the trained model are diverged,
adjusting preset training parameters for retraining till the errors of the characters
recognized by the trained model may be converged;

if the errors of the characters recognized by the trained model are converged,
ending the model training, and taking the generated model as the trained
predetermined recognition model.

3. The method of recognizing the characters of the claim document according to
claim 1, which is characterized in that the segmented regions are regions having
minimum areas, which are surrounded by frame lines of the claim document frame
format and do not include the frame lines.

4. A device of recognizing characters of a claim document, comprising:

a segmentation module, which is used for performing region segmentation on a
claim document image according to a frame line layout of a claim document frame
format after receiving the claim document image to be subjected to character
recognition of the claim document image, thus obtaining one or multiple segmented
regions;

a recognition module, which is used for calling a convolutional neural network
model to analyze all the obtained segmented regions so as to obtain first segmented

regions which are recognized by an optical character recognition engine and second
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segmented regions which not be recognized by the optical character recognition
engine, and performing character recognition on all the first segmented regions by
using the optical character recognition engine to recognize the characters in all the
first segmented regions, and calling an LSTM (Long Short-Term Memory) model to
perform the character recognition on all the second segmented regions to recognize
characters in all the second segmented regions;

which is characterized in that the training process of the convolutional neural
network model is as follows:

A. for a predetermined claim document frame format, obtaining a preset number
of claim document image samples based on the claim document frame format;

B. performing region segmentation on each claim document image sample
according to the frame line layout of the claim document frame format, and
determining third segmented regions misrecognized by the optical character
recognition engine and fourth segmented regions correctly recognized by the optical
character recognition engine in all the claim document image samples;

C. classifying all the third segmented regions into a first training set, and
classifying all the fourth segmented regions into a second training set;

D. extracting a first preset ratio of segmented regions from the first training set
and the second training set respectively as segmented regions for training, and taking
the residual segmented regions in the first training set and the second training set as
segmented regions for verification;

E. performing model training by using all the extracted segmented regions for

training so as to generate the predetermined analysis model, and verifying the
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generated predetermined analysis model by using all the segmented regions for
verification;

F. if the verification pass rate is greater than or equal to a preset threshold value,
completing the training, or if the verification pass rate is less than the preset threshold
value, increasing the number of claim document image samples, and repeatedly
executing the steps A, B, C, D and E till the verification pass rate is greater than or
equal to the preset threshold value.

5. The device of recognizing the characters of the claim document according to
claim 4, which is characterized in that the training process of the LSTM model is as
follows:

obtaining a preset number of segmented region samples, and labeling all the
segmented region samples by characters included in these segmented region samples;

classifying the preset number of segmented region samples into a first data set
and a second data set according to a preset ratio, taking the first data set as a training
set, and taking the second data set as a test set;

sending the first data set into an LSTM network for model training, performing
the character recognition on the segmented region samples in the second data set by
using the trained model every preset time, and comparing recognized characters with
the labels of the segmented region samples so as to calculate errors between the
recognized characters and the labels;

if the errors of the characters recognized by the trained model are diverged,
adjusting preset training parameters for retraining till the errors of the characters

recognized by the trained model may be converged;
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if the errors of the characters recognized by the trained model are converged,
ending the model training, and taking the generated model as the trained
predetermined recognition model.

6. The device of recognizing the characters of the claim document according to
claim 4, which is characterized in that the segmented regions are regions having
minimum areas, which are surrounded by frame lines of the claim document frame
format and do not include the frame lines.

7. A server of recognizing characters of a claim document, comprising a memory
and a processor, which is characterized in that the memory stores a program of
recognizing the characters of the claim document, and the program of recognizing the
characters of the claim document is executed by the processor to realize the following
steps:

after the server receives a claim document image to be subjected to character
recognition, performing region segmentation on the claim document image according
to a frame line layout of a claim document frame format of the claim document image
received by the server, thus obtaining one or multiple segmented regions;

calling a convolutional neural network model to analyze all the obtained
segmented regions so as to obtain first segmented regions which are recognized by an
optical character recognition engine and second segmented regions which not be
recognized by the optical character recognition engine; and

performing character recognition on all the first segmented regions by using the
optical character recognition engine to recognize the characters in all the first

segmented regions, and calling an LSTM (Long Short-Term Memory) model to
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perform the character recognition on all the second segmented regions to recognize
characters in all the second segmented regions;

which is characterized in that the training process of the convolutional neural
network model is as follows:

A. for a predetermined claim document frame format, obtaining a preset number
of claim document image samples based on the claim document frame format;

B. performing region segmentation on each claim document image sample
according to the frame line layout of the claim document frame format, and
determining third segmented regions misrecognized by the optical character
recognition engine and fourth segmented regions correctly recognized by the optical
character recognition engine in all the claim document image samples;

C. classifying all the third segmented regions into a first training set, and
classifying all the fourth segmented regions into a second training set;

D. extracting a first preset ratio of segmented regions from the first training set
and the second training set respectively as segmented regions for training, and taking
the residual segmented regions in the first training set and the second training set as
segmented regions for verification;

E. performing model training by using all the extracted segmented regions for
training so as to generate the predetermined analysis model, and verifying the
generated predetermined analysis model by using all the segmented regions for
verification;

F. if the verification pass rate is greater than or equal to a preset threshold value,
completing the training, or if the verification pass rate is less than the preset threshold

value, increasing the number of claim document image samples, and repeatedly
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executing the steps A, B, C, D and E till the verification pass rate is greater than or
equal to the preset threshold value.

8. The server of recognizing the characters of the claim document according to
claim 7, which is characterized in that the training process of the LSTM model is as
follows:

obtaining a preset number of segmented region samples, and labeling all the
segmented region samples by characters included in these segmented region samples;

classifying the preset number of segmented region samples into a first data set
and a second data set according to a preset ratio, taking the first data set as a training
set, and taking the second data set as a test set;

sending the first data set into an LSTM network for model training, performing
the character recognition on the segmented region samples in the second data set by
using the trained model every preset time, and comparing recognized characters with
the labels of the segmented region samples so as to calculate errors between the
recognized characters and the labels;

if the errors of the characters recognized by the trained model are diverged,
adjusting preset training parameters for retraining till the errors of the characters
recognized by the trained model may be converged;

if the errors of the characters recognized by the trained model are converged,
ending the model training, and taking the generated model as the trained
predetermined recognition model.

9. The server of recognizing the characters of the claim document according to

claim 7, which is characterized in that the segmented regions are regions having
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minimum areas, which are surrounded by frame lines of the claim document frame
format and do not include the frame lines.

10. A computer readable storage medium, which is characterized in that the
computer readable storage medium stores a program of recognizing the characters of
the claim document, and the program of recognizing the characters of the claim
document is executed by at least one processor to realize the following steps:

after a server receives a claim document image to be subjected to character
recognition on the claim document image, performing region segmentation according
to a frame line layout of a claim document frame format of the claim document image
received by the server, thus obtaining one or multiple segmented regions;

calling a convolutional neural network model to analyze all the obtained
segmented regions so as to obtain first segmented regions which are recognized by an
optical character recognition engine and second segmented regions which not be
recognized by the optical character recognition engine; and

performing character recognition on all the first segmented regions by using the
optical character recognition engine to recognize the characters in all the first
segmented regions, and calling an LSTM (Long Short-Term Memory) model to
perform the character recognition on all the second segmented regions to recognize
characters in all the second segmented regions;

which is characterized in that the training process of the convolutional neural
network model is as follows:

A. for a predetermined claim document frame format, obtaining a preset number

of claim document image samples based on the claim document frame format;
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B. performing region segmentation on each claim document image sample
according to the frame line layout of the claim document frame format, and
determining third segmented regions misrecognized by the optical character
recognition engine and fourth segmented regions correctly recognized by the optical
character recognition engine in all the claim document image samples;

C. classifying all the third segmented regions into a first training set, and
classifying all the fourth segmented regions into a second training set;

D. extracting a first preset ratio of segmented regions from the first training set
and the second training set respectively as segmented regions for training, and taking
the residual segmented regions in the first training set and the second training set as
segmented regions for verification;

E. performing model training by using all the extracted segmented regions for
training so as to generate the predetermined analysis model, and verifying the
generated predetermined analysis model by using all the segmented regions for
verification;

F. if the verification pass rate is greater than or equal to a preset threshold value,
completing the training, or if the verification pass rate is less than the preset threshold
value, increasing the number of claim document image samples, and repeatedly
executing the steps A, B, C, D and E till the verification pass rate is greater than or
equal to the preset threshold value.

11. The computer readable storage medium according to claim 10, which is
characterized in that the training process of the LSTM model is as follows:

obtaining a preset number of segmented region samples, and labeling all the

segmented region samples by characters included in these segmented region samples;
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classifying the preset number of segmented region samples into a first data set
and a second data set according to a preset ratio, taking the first data set as a training
set, and taking the second data set as a test set;

sending the first data set into an LSTM network for model training, performing
the character recognition on the segmented region samples in the second data set by
using the trained model every preset time, and comparing recognized characters with
the labels of the segmented region samples so as to calculate errors between the
recognized characters and the labels;

if the errors of the characters recognized by the trained model are diverged,
adjusting preset training parameters for retraining till the errors of the characters
recognized by the trained model may be converged;

if the errors of the characters recognized by the trained model are converged,
ending the model training, and taking the generated model as the trained
predetermined recognition model.

12. The computer readable storage medium according to claim10, which is
characterized in that the segmented regions are regions having minimum areas, which
are surrounded by frame lines of the claim document frame format and do not include

the frame lines.
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