[DESCRIPTION]
[Invention Title]
METHOD AND APPARATUS FOR RECOGNIZING ID CARD

[Technical Field]

[0001] The present disclosure relates to an identification
(ID) card recognizing method and apparatus, and more
particularly, to a method and apparatus for recognizing an
ID card through a deep learning-based ID card recognition
model.

[Background Art]

[0002] In general, an ID recognizing device images an ID card
(resident registration card, driver’s license, employee card,
etc.) presented by a user to acquire image information and
searches the acquired image information for a character
region.

[0003] Subsequently, the ID recognizing device extracts a
character present in the searched character region and
automatically recognizes the ID card through a process of
converting the extracted character to be readable Dby a
computer.

[0004] There are various ways of recognizing characters in an
ID, and an optical character recognition (OCR) technology is
typically used. The OCR technology is a technology that
analyzes an image acquired by imaging an ID card to search

for a character region and recognizes a character included



in the searched character region based on a pattern.

[0005] That is, a character in an image of an ID card captured
through a camera is automatically read by applying the OCR
technology, which 1is an existing character recognition
method, thereby omitting a user’s character input operation.
[0006] However, since the related art method is not specially
developed for ID cards, the related art method is vulnerable
to an influence of a background for image capture and an
external environment according to a pattern, reflection, etc.
for preventing forgery of ID cards. For example, text in an
ID card may not be recognized, it may take a long time to
recognize text, and an area of an ID card itself may not be
recognized due to shading by a hand holding the ID card or
a shadow, and thus, there is a need for a recognition method
to be considered.

[0007] In addition, the existing image processing-based
character recognition technology takes a lot of time to
process and has disadvantages in that it is difficult to
actively cope with various external environmental changes.
[0008] Recently, with the development of artificial
intelligence (AI) technology, AI technologies have been
applied in wvarious fields, and methods for detecting and
tracking objects in images through a neural network model
have been developed instead of the existing image processing

method. The neural network model used for artificial



intelligence may detect objects in an input image faster and
more accurately than general image processing through
learning.

[0009] Therefore, it is necessary to solve the disadvantages
of the existing ID card recognition method based on the image
processing technology, such as slow recognition speed,
shading by hand, and a background for image capture by
applying the AI technology to the ID card image.
[Disclosurel

[Technical Problem]

[0010] An object of the present disclosure is to propose a
method for recognizing an ID card of a user terminal through
an ID card recognition model.

[Technical Solutionl]

[0011] According to an exemplary embodiment of the present
disclosure, a method for recognizing an identification (ID)
card of a user terminal using deep learning includes:
extracting an outline region of the ID card included in an
input image using a first neural network model; modifying an
ID card image of the image to a reference form using at least
a partial wvalue of the extracted outline region; and
determining whether the modified ID card image is valid and
recognizing text information in the wvalid ID card image.
[0012] The method may further include: determining whether

the ID card exists in the input image using a second neural



network model, wherein the extracting the outline region of
the ID card comprises extracting the outline region when the
ID card exists.

[0013] The method may further include: enhancing an outer
pixel value of the text information in the modified ID card
image against periphery information, wherein the recognizing
the text information comprises recognizing the text
information in the ID card image using the enhanced pixel
value.

[0014] The method may further include: wherein the recognizing
the text information comprises determining whether there is
a recognition inhibitory factor in the modified ID card image
using a third neural network model in the modified ID card
image, and wherein the extracting the outline region of the
ID card comprises extracting an outline region of the 1ID
card in a re-input image may be re-extracted according to
the presence of the ID card.

[0015] The method may further include: wherein the recognizing
the text information comprises recognizing the text
information in the ID card image using a fourth neural
network model.

[0016] The first neural network model may be configured to
label at least one corner position of the ID card image, and
perform learning through data generated by converting the

labeled ID card image according to a predetermined condition



[0017] The third neural network model may be configured to
perform learning by collecting the ID card image including
the recognition inhibitory factor as learning data.

[0018] The method may further include: displaying a guide
interface for guiding an image capture region of the ID card
together with the input image, wherein the displaying the
guide interface comprises changing a display aspect of the
guide interface according to a result of determining whether
the ID card image modified into the reference form is valid.
[0019] According to another exemplary embodiment of the
present disclosure, an apparatus for recognizing an
identification (ID) card based on deep learning includes: a
memory storing a plurality of program modules; and a
processor executing the plurality of program modules stored
in the memory, wherein the plurality of program modules each
include: an outline extracting unit configured to extract an
outline region of the ID card included in an input image
using a first neural network model; an image modifying unit
configured to modify an ID card image of the image to a
reference form using at least a partial wvalue of the
extracted outline region; an inhibitory factor determining
unit configured to determine whether the modified ID card
image is wvalid; and a text recognizing unit configured to
recognize text information in the wvalid ID card image..

[0020] The apparatus may further include: an ID card



determining unit configured to determine whether the ID card
exists in the input image using a second neural network model,
wherein the outline extracting unit is further configured to
extract the outline region when the ID card exists.

[0021] The apparatus may further include: a text enhancing
unit configured to enhance an outer pixel value of the text
information in the modified ID card image against periphery
information, wherein the ID card determining unit is further
configured to recognize text information in the ID card image
using the enhanced pixel value.

[0022] The inhibitory factor determining unit may Dbe
configured to determine whether there 1is a recognition
inhibitory factor in the modified ID card image using a third
neural network model in the modified ID card image, and
wherein the outline extracting unit may be configured to re-
extract an outline region of the ID card in a re-input image
according to the presence of the ID card.

[0023] The text recognizing unit may be configured to
recognize text information in the ID card image using a
fourth neural network model.

[0024] The first neural network model may be configured to
label at least one corner position of the ID card image, and
perform learning through data generated by converting the
labeled ID card image according to a predetermined condition.

[0025] The third neural network model may be configured to



perform learning by collecting the ID card image including
the recognition inhibitory factor as learning data.

[0026] According to another exemplary embodiment of the
present disclosure, a method for recognizing an
identification (ID) card of a user terminal using deep
learning includes: receiving an image through the wuser
terminal; displaying a guide interface guiding an image
capture region of the ID card together with the input image,
as a first process of the user terminal; modifying an 1ID
card image of the image into a reference form using at least
a partial wvalue of an outline region of the ID card and
determining whether the modified ID card image is wvalid, as
a second process performed in parallel with the first process,
wherein, the displaying the guide interface comprises
changing a display aspect of the guide interface according
to a result of determining whether the ID card image modified
into the reference form is valid.

[0027] According to another exemplary embodiment of the
present disclosure, a method of providing an identification
(ID) card recognition service based on deep learning
performed in a service providing server includes: releasing
an application including an ID card recognition model
performing at least one convolution operation so that a user
terminal uses the application for an image captured by the

user terminal; receiving a result of checking authenticity



of an ID card through a certification agency server from the
user terminal according to an ID card recognition result of
the released ID card recognition model; and providing a user
request service according to the result of checking
authenticity of the ID card, wherein the ID card recognition
model includes a first neural network model extracting an
outline region of the ID card included in the image.
[Advantageous Effects]
[0028] According to the present disclosure, there is an effect
of increasing a text information recognition rate of an ID
card by modifying an ID card image into a reference form
using a trained neural network model.
[0029] In addition, the present disclosure has an effect of
more accurately extracting an outline region, which is the
basis of ID <card recognition, through learning data
considering various image capture environments.
[0030] In addition, the present disclosure has the effect of
more accurately and quickly determining the wvalidity of an
ID card image captured in real time by learning various ID
card recognition inhibitory factors.
[Description of Drawings]
[0031] FIG. 1 is an exemplary view showing an identification
(ID) card recognition system according to an embodiment of
the present disclosure.

[0032] FIG. 2 is a flowchart illustrating a method for



recognizing an ID card of a user terminal using deep learning
according to an embodiment of the present disclosure.

[0033] FIG. 3 is an exemplary view showing an ID card
recognition model wusing deep learning according to an

embodiment of the present disclosure.

[0034] FIG. 4 is a timing diagram showing a method for

recognizing an ID card using deep learning according to an

embodiment of the present disclosure.

[0035] FIG. 5 is an exemplary diagram illustrating a user

terminal according to an embodiment of the present disclosure.
[0036] FIG. 6 1is a block diagram illustrating a mobile

application according to an embodiment of the present

disclosure.

[0037] FIG. 7 is a flowchart illustrating an ID card
recognizing method of a service providing server using deep
learning according to an embodiment of the present disclosure.
[Best Model

[0038] The following description illustrates only a principle

of the present disclosure. Therefore, those skilled in the
art may invent various devices that implement the principle

of the present disclosure and are included in the spirit and
scope of the present disclosure although they are not clearly
described or shown in the present specification. In addition,

it is to be understood that all conditional terms and

exemplary embodiments listed in the present specification
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are obviously intended only to allow those skilled in the
art to understand a concept of the present disclosure in
principle, and the present disclosure is not limited to the
exemplary embodiments and states particularly 1listed as
described above.

[0039] The above-mentioned objects, features, and advantages
will become more obvious from the following detailed
description provided in relation to the accompanying
drawings. Therefore, those skilled in the art to which the
present disclosure pertains may easily practice a technical
idea of the present disclosure.

[0040] Further, in describing the present disclosure, in the
case in which it is determined that a detailed description
of a known technology associated with the present disclosure
may unnecessarily make the gist of the present disclosure
unclear, it will be omitted. Hereinafter, exemplary
embodiments of the present disclosure will be described in
detail with reference to the accompanying drawings.

[0041] FIG. 1 1is an exemplary diagram illustrating an
identification (ID) card recognition system 1000 according
to an embodiment of the present disclosure.

[0042] Referring to FIG. 1, the ID card recognition system
1000 may include a user terminal 10, a certification agency
server 20, and a service providing server 30.

[0043] The user terminal 10 of the ID card recognition system
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1000 may recognize an ID card and transmit the recognized ID
card information to the certification agency server 20. Here,
the user terminal 10 is an electronic device of a user that
recognizes an ID card, and includes a camera module for
recognizing an ID card and a communication module for
communication with the certification agency server 20 and
the service providing server 30. For example, the user
terminal 10 may be a smartphone, a tablet, a PDA, or the
like. Also, in some cases, the user terminal 10 may be a
notebook computer, a desktop PC, or the like.

[0044] The certification agency server 20 may determine
whether the received ID card information is wvalid and
subsequently transmit a determination result to the service
providing server 30 or the user terminal 10. Here, the
certification agency server 20 1s a server capable of
receiving ID card information and determining whether the ID
card information is adequate, and may be a server of a
government office that stores and manages ID card comparison
information.

[0045] And, when the ID card information is adequate, the
service providing server 30 may receive the corresponding ID
card information from the user terminal 10 or the
certification agency server 20 and perform additional tasks
using the ID card. Here, the service providing server 30

may be a server of an institution requiring adequate ID card
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information. For example, the service providing server 30
may be a server of a financial institution such as a bank or
a securities company.

[0046] The user may download and install an application
released from the service providing server 30 in a mobile
environment (e.g., Android, 10S, etc.) using the user
terminal 10 (e.g., a smartphone), and use services such as
Internet banking, etc.

[0047] In addition, if ID card checking is required during
financial services, an ID card may be imaged through the
camera module of the wuser terminal 10 to request the
processing of financial services. In general, an
identification procedure includes procedures such as mobile
phone identification, ID card authenticity checking, and
third party transfer confirmation. The present disclosure
relates to ID card confirmation in the identification
procedure, and to a procedure for checking authenticity (i.e.,
validity) of an ID card using ID card information obtained
by imaging an ID card by a user terminal.

[0048] As an embodiment, a mobile application 900 is an
application program (or application software) that is
installed and driven in the user terminal 10 and implemented
to operate in conjunction with the service providing server
30 or the certification agency server 20. As described above,

the mobile application 900 may be a financial application.
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[0049] A method for recognizing an ID card of the user
terminal 10 wusing deep learning will be described with
reference to FIG. 2.

[0050] FIG. 2 is a flowchart illustrating a method for
recognizing an ID card of a user terminal through a deep
learning-based ID card recognition model according to an
embodiment of the present disclosure.

[0051] In the present embodiment, the ID card recognition
model may be included in the financial application and
installed in the user terminal 10, and the user may perform
ID card recognition using the financial application.

[0052] The ID card recognition model 1is an algorithm or
program that learns an ID card recognition process through
input data, and is also called a deep neural network. The
ID card recognition model may include a single or a plurality
of neural network models, and may output a prediction value
from input data according to a ©pre-trained result.
Specifically, 1in the ©present embodiment, the ID card
recognition model may output identity information of the
user in the ID card from the image input through the user
terminal 10, and includes a first neural network model and
a second neural network model.

[0053] Referring to FIG. 2, the user terminal 10 may determine
whether there is an ID card in an input image using a second

neural network model (the first neural network model is a
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model trained to determine an outer region of the ID card
image, which 1s described below in the step (S200) of
extracting an outline) (S100).

[0054] The image input to the second neural network model may
be directly captured and input through the camera module of
the user terminal 10, and, in some cases, may be an image
received from an external device through a remote network.
[0055] ITn the present embodiment, a convolutional neural
network (CNN) algorithm may be applied to the second neural
network model. The second neural network model may include
at least one layer that performs convolution on an input
image, and each layer may perform a convolution operation on
pixel wvalues by applying filters having various sizes.
[0056] A result of performing the convolution operation may
be finally output as a designed result such as the existence
of an object, a position of the object, a type of the object,
etc. through a fully-connected layer, and in the present
embodiment, the second neural network model may determine
whether an ID card exists in the input image as a binary
value according to a result of binary classification and
provide the binary value.

[0057] In the step (S100) of determining of whether an ID card
exists, when it is determined that an ID card does not exist
in the input image, information requesting the user to image

an ID card may be continuously provided on a display module,
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while maintaining the operation of the camera module in the
user terminal 10. Alternatively, since it may be determined
that the ID card does not exist even though the user
recognizes the ID in the camera module, information
requesting to move to an environment in which external
lighting or the existence of the ID may be confirmed.

[0058] Meanwhile, if the ID card exists in the input image in
the step (S100) of determining of whether an ID card exists
(S100), the user terminal 10 may extract an outline region
of the ID card included in the input image using the first
neural network model (S200).

[0059] The first neural network model may perform image
analysis steps including an ID card outline extraction step
using regression analysis, an ID card image warping step,
and an inhibitory factor determination step.

[0060] The CNN algorithm may be applied to the first neural
network model, and specifically, the first neural network
model may extract an outline region of the ID card in the
image through regression analysis.

[0061] Regression analysis is a method of deriving a target
pixel by repeatedly reducing a region of a candidate pixel
in an image continuously in order to track a position of a
specific pixel in the image. As described above, the first
neural network model repeatedly calculates feature values of

the image through a plurality of layers and derives a
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position of a target pixel.

[0062] The first neural network model may derive at least one
corner position of the ID card image as a result of the
regression analysis and label the derived corner position in
the image.

[0063] In the step (S200) of extracting an outline region, an
outline of the ID card image may be extracted based on the
position of the corner derived through the first neural
network model. Preferably, since the ID card generally has
a rectangular shape with four corners, the outline region
may be extracted by connecting the four corners in a straight
line.

[0064] After the outline region 1is extracted, the wuser
terminal 10 may modify the ID card image in the image into
a reference form using at least a partial wvalue of the
extracted outline region (S300). For example, ID card image
warping may be performed so that the ID card may be placed
at the same position all the time using corner coordinates
of the ID card.

[0065] For accurate recognition of identity information in
the ID card image, in the present embodiment, the ID card
image is converted into a reference form, and information on
a position defined in the reference form may be recognized
as identity information according to each category.

[0066] ITn general, the ID card has a predetermined size and
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ratio, and since identity information is written in the
specified position and area, in the step (S300) of modifying
into the reference form, the input ID card image may be
modified into the reference form based thereon.

[0067] That 1is, in the step (S300) of modifying into a
reference form, even if the ID card image exists in the image
input with wvarious sizes and ratios according to an image
capture angle and an imaging distance, the ID card image is
reconfigured to have a ratio and a size of an ID card in the
reference form using the extracted outline region.

[0068] For example, in the step (S300) of modifying into a
reference form, the ID card image may be modified into the
reference form using at least a partial wvalue of the
extracted outline region so that positions of identity
information in the imaged ID card are mapped to a reference
position.

[0069] In the present embodiment, the reference form may be
information that defines the size of each ID card and the
position of information in the ID card input by the user in
advance, or may be a form of an ID card obtained in a learning
process of the user terminal 10.

[0070] As a further embodiment, the first neural network model
may use data augmentation for learning.

[0071] The first neural network model may perform learning

through augmentation data assuming various image capture



18

conditions of the ID card image. Here, the image capture
condition is a variable affecting a result of capturing an
image of the ID card and may define conditions for augmenting
collected images of the ID card.

[0072] In an embodiment, the ID card image may show various
aspects due to factors such as position shift, rotation,
brightness change, and blur in the captured image as the
image capture condition, and thus, data may be augmented in
consideration of the various factors.

[0073] Since prediction performance of the neural network
model varies depending on the quantity and quality of
learning data, in the present embodiment, the learning data
may be augmented by changing the data assuming various image
capture conditions.

[0074] Hereinafter, a data augmentation method according to
the present embodiment will be described in more detail.
[0075] In the present embodiment, the coordinates (X, Y) of
the four corners of the ID card image collected for data
augmentation may be used.

[0076] When the coordinates of the corners are labeled on the
ID card image, learning data may be augmented by predicting
a modification shape of the ID card image according to shift,
rotation, brightness, blur, etc. as image capture conditions
based on the corresponding coordinates.

[0077] In the present embodiment, learning may be performed
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by a supervised learning method. Based on the coordinate
values of the labeled corners for a pre-augmentation image,
a new position in the image that is modified according to
the augmentation condition is calculated.

[0078] Next, the calculated corner position may be labeled as
corner coordinates of the ID card in the image generated by
augmentation.

[0079] Thereafter, learning may be performed by providing the
image generated through augmentation as learning data to the
first neural network model and updating the first neural
network model by comparing the output corner coordinates
with the labeled corner coordinates.

[0080] As described above, a plurality of learning data may
be generated by converting one ID card image according to a
predetermined condition, and the first neural network model
may perform learning through the generated data.

[0081] According to the present disclosure described above,
the first neural network model may predict conditions that
the user may experience in a situation in which the user
actually captures an image an ID card and uses data generated
according to the conditions for learning, and thus, the first
neural network model may respond to various image capture
conditions, and thus more accurately extract the outline
region of the ID card.

[0082] Next, it may be determined whether the modified ID card
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image is wvalid (S400).

[0083] In the step (S400) of determining whether the ID card
image is wvalid, it may be determined whether an additional
step for recognizing identity information is to be performed
by checking whether there is a recognition inhibitory factor
in the image using the third neural network model.

[0084] Here, the third neural network model may be implemented
based on a CNN algorithm, and may output a result of tracking
and classifying recognition inhibitory factors in an input
image.

[0085] In the present embodiment, the inhibitory factor refers
to a factor that interferes with recognition of the ID card,
and may include light reflection, a hologram of the ID card,
and a shadow due to an external object.

[0086] Therefore, whether there is an inhibitory factor in
the input ID card image may be detected by using the third
neural network model trained to detect the inhibitory factor,
and the wvalidity of the ID card image may be determined
according to a detection result.

[0087] As a result of the determination, if a recognition
inhibitory factor is included in the modified image, each
step for recognizing the ID card may be performed again.
[0088] That is, when the modified image includes a recognition
inhibitory factor, the user terminal 10 may perform the step

(S200) of extracting the outline again. In terms of the
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user interface, the step (5200) of extracting the outline
from the background is performed again in a state in which
a screen for capturing an image of the ID card is maintained
as it is, and thereafter, the step (S300) of modifying into
a reference form and the step (S400) of determining whether
the ID card image is valid may be performed.

[0089] Conversely, if it is determined that a recognition
inhibitory factor is not included in the modified image, an
additional step for ID card recognition may be performed.
[0090] ITn addition, the step (S400) of determining the
validity described above may be performed not only for the
purpose of recognizing the ID card in the ID card image but
also for the purpose of informing that the capturing an image
of the valid ID is completed in terms of the user interface.
[0091] In general, the user takes actions such as consciously
minimizing movement and focusing the camera module on the ID
card to capture an image of the ID card. Therefore, if the
ID card image is wvalid, the determination result may be used
so that the 1image capturing has been wvalidly completed
through the user interface and the user may stop image
capturing, for user convenience.

[0092] As an additional embodiment, the third neural network
model may also be pre-trained by collecting an ID card image
including a recognition inhibitory factor as training data.

Like the training of the second neural network model
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described above, the third neural network model may be
trained using learning data that 1is augmented wusing a
recognition inhibitory factor. Through this, the third
neural network model may learn how to determine the presence
of wvarious recognition inhibitory factors, and may more
accurately and quickly determine whether the ID card image
is valid.

[0093] Next, in the step (S500) of reinforcing text
information, a process of pre-processing a modified image
may be performed in order to increase a recognition rate of
text information as ID card information in the ID card image.
[0094] For example, the user terminal 10 may perform image
processing so that a boundary line of text becomes clearer
compared to a background by enhancing an outer pixel value
of the text information in the modified image compared to
periphery information. In this case, the step (S500) of
enhancing may be performed in consideration of a size of the
text and spacing between texts.

[0095] Subsequently, the user terminal 10 may recognize text
information in the ID card image using the fourth neural
network model in the modified image that has undergone the
pre-processing (5600).

[0096] ITn the step (S600) of recognizing text information, a
position of the text information in the ID card image may be

detected using the enhanced pixel value, and then information
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of the corresponding text may be more easily recognized. In
this case, it 1is also possible to extract and selectively
recognize only text information necessary for checking an ID
card using a position for each item prescribed in advance
for the ID card among various text information.

[0097] Hereinafter, a structure of the entire ID card
recognition model including a plurality of neural network
models for ID card recognition will be described with
reference to FIG. 3.

[0098] The ID card recognition model according to the present
disclosure may be configured by organically combining a deep
learning-based neural network model trained for each step,
instead of a single neural network model.

[0099] That is, an output of a neural network model of a
previous stage may be used as an input of a neural network
model of a next stage, or whether to perform a next stage
may be determined according to an output value.

[00100] Referring to FIG. 3, when an image is input, the
user terminal 10 may determine whether an ID card (a) is
present in the input image using a second neural network
model 210.

[00101] Subsequently, the user terminal 10 may extract an
outline region of the ID card (a) included in the input image
using a first neural network model 220.

[00102] Here, the first neural network model 220 and the
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second neural network model 210 may use a captured image as
common input data. However, since it is determined whether
to perform the first neural network model 220 according to
an output value from the second neural network model 210,
the two neural network models may be sequentially performed
according to the output value.

[00103] Next, the user terminal 10 may determine whether
a recognition inhibitory factor is present in a modified
image using a third neural network model 230.

[00104] The third neural network model 230 may use the
modified image as an input by using an outline extraction
result of the first neural network model 220.

[00105] The third neural network model 230 may output a
result of determining wvalidity of the input image as an
output value.

[00106] By inputting a valid ID card image according to
the output wvalue, the fourth neural network model 240 may
recognize text information in the image and output text
information (b).

[00107] The wuser terminal 10 may transmit the text
information of the recognized ID card to the certification
agency server 20 using the sequential determination results
of the plurality of neural network models to request a
determination of authenticity of the ID card.

[00108] Additionally, although not shown, in the present
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embodiment, the user terminal 10 may request the user to
confirm the recognized information before transmitting the
recognized text information, and may modify the recognized
information by reflecting a correction from the user.
[00109] In addition, the wuser’s correction may be
transmitted to the plurality of neural network models used
for recognition and may be used for training of the neural
network models.

[00110] The method for recognizing an ID card according
to the present embodiment performs ID card recognition using
an independently trained neural network model in each step
for ID card recognition, so that the ID card may be analyzed
and text information may be detected within a shorter time
than the image processing of the related art.

[00111] In addition, the wuser terminal 10 receives
feedback from the user and propagates the ID card recognition
result back to the neural network models to re-learn, so
that the neural network models may adapt themselves to
various image capture environments and increase a
recognition rate and recognition speed of the neural network
models.

[00112] Hereinafter, the method for recognizing an 1ID
card (or an ID card recognition method) described above will
be described in terms of the process of the user terminal 10

with reference to FIG. 4. The ID card recognition method of
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the user terminal 10 according to an embodiment of the
present disclosure may be divided into a first process 10-1
and a second process 10-2 to be performed.

[00113] Referring to FIG. 4, the ID card recognition
method of the user terminal 10 may be divided into a
plurality of processes in the user terminal 10 and performed
in parallel.

[00114] The first process 10-1 may induce a user to
capture an image of an ID by providing a user interface, and
provide an ID card recognition process according to the
capturing of the image of the ID through a display module.
[00115] The second process 10-2 may perform a sequential
process of determining the existence of an ID card in the
input image and the possibility of recognizing the identity
information in real time and recognizing identity
information in the background.

[00116] First, the user terminal 10 may receive an image
and transfer the input image to each of the processes 10-1
and 10-2 (S1100).

[00117] That is, the second process 10-2 may receive the
transferred image for recognition of identity information,
and at the same time, the first process 10-1 of the user
terminal may also receive the transferred image and display
the input image through the module (S1200).

[00118] In more detail, the user terminal 10 may display
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a guide interface for guiding an image capture region of the
ID card in the first process 10-1 and the received image
together (S1200). The guide interface may be displayed in
an overlapping manner on the image being captured in real
time and a user’s motion may be induced to position an ID
card portion in the guide interface.

[00119] Referring to FIG. 5, in the most preferred form,
image capturing may be induced so that an outline of the ID
card (a) and the guide interface (b) for guiding the image
capture region match each other as much as possible on the
display module of the user terminal 10.

[00120] As an embodiment, the wuser terminal 10 may
perform a first process 10-1 for guiding the user to properly
capture an image of an ID card through the display module
and a second process 10-2 for recognizing the ID card in an
image frame that is performed in the background and captured
in real time.

[00121] The first process 10-1 and second process 10-2
described above are arbitrarily divided for the purpose of
explaining the operation of the application on the user
terminal 10, and each process is not limited to an operation
on mutually different processors and may be performed by a
single processor (e.g., a multi-processor) supporting multi-
tasking according to an implementation method of the user

terminal.
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[00122] The second process 10-2 is a step (S1300) of
recognizing an ID card, and may sequentially perform the ID
card recognition method according to FIG. 3 described above.
[00123] Specifically, the step (S1300) of recognizing an
ID card may perform the step (S100) of determining the
existence of an ID card, the step (S200) of extracting an
outline, and the step (S400) of determining wvalidity, and
transfer a result of determining wvalidity to the first
process 10-1 (S1400).

[00124] That is, when the ID card in the image frame input
in real time is wvalid enough to be recognized, a
corresponding result may be transmitted to the first process
10-1 (S1400), so that the user may release a concentration
state for image capturing and promote user convenience.
[00125] The first process 10-1 may change a display
aspect of the guide interface (guide box, 1line, etc.)
according to the result of determining validity received in
the second process 10-2 (S1500).

[00126] Referring to FIGS. 5A and 5B, the user terminal
10 may change a thickness or color of the guide interface
(b) of FIG. 5A into a shape as shown in FIG. 5B or change a
displayed shape according to the received determination
result. Through this, the user may intuitively determine
whether the captured image is valid.

[00127] Meanwhile, in the step (S1300) of recognizing the
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ID card, if the image is not recognized due to an external
inhibitory factor as a result of the step (S400) of
determining validity, no information is transmitted to the
first process 10-1 and the user may be allowed to continue
capturing an image of the ID card (S1600).

[00128] Accordingly, the step (S1300) of recognizing an
ID card may be repeatedly performed on the continuously input
image.

[00129] After the 1image capturing 1is effectively
performed through the above process, the second process 10-
2 may perform step (S500) of enhancing text information of
the ID card recognition method according to FIG. 3 described
above and step (S600) of recognizing text information.
[00130] Hereinafter, an application stored in the user
terminal 10 that provides an ID card recognition method using
deep learning will be described with reference to FIG. 6.
[00131] FIG. 6 1is a Dblock diagram illustrating a
configuration of an application stored in the user terminal
10 according to an embodiment of the present disclosure.
[00132] Referring to FIG. 6, an application stored in the
user terminal 10 may include an ID card display unit 170 and
a guide interface display unit 180 that perform the first
process 10-1 according to FIG. 4.

[00133] In addition, the application may include an ID

card determining unit 110, an outline extracting unit 120,
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an image modifying unit 130, an inhibitory factor determining
unit 140, a text enhancing unit 150, and a text recognizing
unit 160 that perform the second process 10-2.

[00134] In the present embodiment, the application may
include sub- modules that perform the intended step of the
process using resources of the user terminal 10, and an
operation of each module will be described below.

[00135] First, the ID card display unit 170 of the first
process 10-1 may receive an imaged ID card from the camera
device of the user terminal 10, and display the ID card image
through the display device.

[00136] Through this, the user of the user terminal 10
may recognize the ID card to be imaged in real time and check
the contents thereof.

[00137] The guide interface display unit 180 may display
a guide interface for guiding an image capture region of the
ID card together with the ID card image. By displaying the
guide interface in an overlapping manner on the image being
captured in real time, a user’s action may be induced to
position the displayed ID card in a region within the guide
interface.

[00138] At the same time, the ID card determining unit
110 of the second process 10-2 may determine whether an ID
card exists in the input image using the second neural

network model. Specifically, the ID card determining unit
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may use a second neural network model implemented by a
convolution neural network (CNN).

[00139] The ID card determining unit 110 may output a
binary classification result of the input image using the
second neural network model to which the CNN is applied.
Whether an ID card 1is present in the input image may be
determined.

[00140] The outline extracting unit 120 may extract an
outline region of the ID card included in the input image
using the first neural network model. Specifically, the
outline extracting unit may extract the corner of the 1ID
card in the image through a regression analysis.

[00141] The outline extracting unit 120 may label at
least one corner position of the extracted ID card image
using the first neural network model, and extract an outline
region of the ID card based on the corner position.

[00142] Additionally, the user terminal 10 according to
the present embodiment may convert the ID card image in which
the corner position is labeled by the outline extracting
unit 120, according to a predetermined image capture
condition to generate learning data, and use the generated
learning data for learning.

[00143] The image modifying unit 130 may modify the ID
card image in the image into a reference form by using at

least a partial value of the outline region extracted by the
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outline extracting unit 120.

[00144] Specifically, the image modifying unit 130 may
modify the ID card image in the captured image by using at
least the partial value of the extracted outline region so
that the ID card image may correspond to the reference form
for text recognition.

[00145] By modifying the ID card image into the reference
form, a recognition speed of text information in the ID card
existing in a prescribed position and size may be increased.
[00146] Subsequently, the inhibitory factor determining
unit 140 may determine whether the ID card image modified by
the image modifying unit 130 is wvalid. Specifically, the
inhibitory factor determining unit 140 may determine whether
a recognition inhibitory factor is present in the modified
image by using the third neural network model in the modified
image.

[00147] Here, the third neural network model may detect
and classify an inhibitory factor in the image. Specifically,
the third neural network model may generate the presence,
size, etc. of an inhibitory factor in the input ID card image
as an output, and may determine validity thereof by comparing
it with a reference value.

[00148] At this time, if the ID card image is valid, the
second process 10-2 transfers a determination result value

indicating the ID card image is valid to the first process
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10-1, and the guide interface display unit 180 may change
and display a display aspect of a guide interface (guide box,
line, etc.), thereby guiding the user that capturing an image
of the ID card has been normally completed.

[00149] Thereafter, when the inhibitory factor
determining unit 140 determines that the ID card image is
valid, the text enhancing unit 150 may enhance the outer
pixel values of the text information in the modified image
against the periphery information. That is, a pre-
processing process for recognizing text in the ID card image
may be additionally performed.

[00150] Thereafter, the text recognizing unit 160 may
recognize text information in the ID card image using the
fourth neural network model. Specifically, the text
recognizing unit 160 may detect a position of the text
information in the ID card image by using the enhanced pixel
value, and then recognize the text information.

[00151] Hereinafter, an operation of a server that
provides a service using an ID card recognition method based
on deep learning according to the embodiment described above
will be described with reference to FIG. 7.

[00152] First, the service providing server 30 may
release an application including an ID card recognition model
that performs at least one convolution operation on an ID

card image captured by the user terminal 10 so that the user
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terminal may use the application (S710).

[00153] The service providing server 30 may release the
developed ID card recognition model and train the ID card
recognition model using a result of using the released ID
card recognition model. Specifically, the service providing
server 30 may develop and manage a model for recognizing the
user’s identity information through an ID card image, and
release it to the user terminal so that the user may more
conveniently perform tasks using various ID cards.

[00154] For example, the service providing server 30 is
a server operated directly or indirectly in a financial
institution, and may release applications to provide tasks
such as identification using an ID card required for Internet
banking services, account opening, etc. An ID card
recognition model that recognizes an ID card may be included
in the applications.

[00155] The service providing server 30 may check
authenticity of the user’s ID card according to an ID card
recognition result of the released ID card recognition model
or receive a result of checking authenticity of the ID card
(S720) .

[00156] That 1is, the user may download and install a
banking application released by the service providing server
30 from an application store or the 1like using the user

terminal 10, for example, a smartphone, and use services
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such as Internet banking, etc., and for tasks requiring
identification, the user may capture an ID card through the
camera module.

[00157] As an embodiment, the user terminal 10 requests
the certification agency server 20 to check the authenticity
of the ID card using the ID card information recognized
through the imaged ID card, and after receiving a checking
result, the user terminal 10 may provide the result to the
service providing server 30. As another embodiment, the
service providing server 30 may transmit a request for
checking authenticity to the certification agency server 20
using the identity information received from the user
terminal 10, and receive corresponding result information.
[00158] Next, the service providing server 30 may provide
a user requested service according to the result of checking
the ID card (S730).

[00159] That 1is, the service providing server 30 may
provide an additional process for account opening, event
participation, and other banking tasks according to the
result of checking the authenticity of the ID card using the
identity information recognized by the deep learning-based
application from the user terminal 10.

[00160] As described above, according to the present
disclosure, there 1is an effect of increasing a text

information recognition rate of an ID card by modifying an
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ID card image into a reference form using a trained neural
network model.

[00161] In addition, the present disclosure has an effect
of more accurately extracting an outline region, which is
the basis of ID card recognition, through learning data
considering various image capture environments.

[00162] In addition, the present disclosure has the
effect of more accurately and quickly determining the
validity of an ID card image captured in real time by
learning various ID card recognition inhibitory factors.
[00163] The terms “first,” “second,” “third,” “fourth,”
and the like in the description and in the claims, are used
for distinguishing Dbetween similar elements and not
necessarily for describing a particular sequential or
chronological order. It is to be understood that the terms
are 1nterchangeable under appropriate circumstances such
that the embodiments of the invention described herein are,
for example, capable of operation in sequences other than
those illustrated or otherwise described herein. Similarly,
if a method is described herein as comprising a series of
steps, the order of such steps as presented herein is not
necessarily the only order in which such steps may be
performed, and certain of the stated steps may possibly be
omitted and/or certain other steps not described herein may

possibly be added to the method. Furthermore, the terms
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“comprise,” “include,” “have,” and any variations thereof,
are intended to cover a non-exclusive inclusion, such that
a process, method, article, or apparatus that comprises a
list of elements is not necessarily limited to those elements,
but may include other elements not expressly 1listed or
inherent to such process, method, article, or apparatus.
[00164] Various embodiments described herein may be
implemented in, for example, a computer-readable recording
medium or similar devices using software, hardware, or a
combination thereof.

[00165] According to a hardware implementation, the
exemplary embodiments described herein may be implemented
using at least one of application specific integrated
circuits (ASICs), digital signal processors (DSPs), digital
signal ©processing devices (DSPDs), programmable logic
devices (PLDs), field programmable gate arrays (FPGAs),
processors, controllers, micro-controllers, microprocessors,
and electric units for performing other functions. In some
cases, the exemplary embodiments described in the present
specification may be implemented by a control module itself.
[00166] According to a software implementation, the
exemplary embodiments such as procedures and functions
described in the present specification may be implemented as

separate software modules. Each of the software modules may

perform one or more functions and operations described in
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the present specification. Software code may be implemented
in software applications written in a suitable programming
language. The software code may be stored in a memory module
and may be executed by the control module.

[00167] The above description is merely illustrative of
the technical idea of the present disclosure, and various
modifications, changes, and substitutions may be made by
those skilled in the art without departing from the essential
characteristics of the present disclosure.

[00168] Accordingly, the exemplary embodiments disclosed
in the present disclosure and the accompanying drawings are
not intended to limit the technical idea of the present
disclosure but to describe the present disclosure, and the
scope of the technical idea of the present disclosure is not
limited by the exemplary embodiments and the accompanying
drawings. The protection scope of the present disclosure
should be interpreted by the following claims, and all
technical i1deas within the equivalent scope should be
interpreted as being included in the scope of the present

disclosure.
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[craIms]
[claim 1]
A method for recognizing an identification (ID) card
of a user terminal using deep learning, the method comprising:
extracting an outline region of the ID card included
in an input image using a first neural network model;
modifying an ID card image of the image to a reference
form using at least a partial value of the extracted outline
region; and
determining whether the modified ID card image is valid
according to the presence of a recognition inhibitory factor
in the modified ID card image using a third neural network
model and recognizing text information in the wvalid ID card
image,
wherein the extracting the outline region of the 1ID
card comprises re-extracting the outline region of the 1ID
card in a re-input image when the recognition inhibitory

factor is present.

[claim 2]
The method of claim 1, further comprising:
determining whether the ID card exists in the input
image using a second neural network model,
wherein the extracting the outline region of the ID

card comprises extracting the outline region when the 1ID
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card exists.

[claim 3]

The method of claim 2, further comprising:

enhancing an outer pixel value of the text information
in the modified ID card image against periphery information,

wherein the recognizing the text information comprises
recognizing the text information in the ID card image using

the enhanced pixel value.

[claim 4]

The method of claim 1, wherein,

wherein the recognizing the text information comprises
recognizing the text information in the ID card image using

a fourth neural network model.

[claim 5]

The method of claim 1, wherein

the first neural network model configured to label at
least one corner position of the ID card image, and perform
learning through data generated by converting the labeled ID

card image according to a predetermined condition.

[Claim 6]

The method of claim 4, wherein
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the third neural network model configured to perform
learning by collecting the ID card image including the

recognition inhibitory factor as learning data.

[claim 7]

An application stored in a user terminal for
recognizing an identification (ID) card based on deep
learning, the application comprising:

an outline extracting unit configured to extract an
outline region of the ID card included in an input image
using a first neural network model;

an image modifying unit configured to modify an ID card
image of the image to a reference form using at least a
partial value of the extracted outline region;

an inhibitory factor determining unit configured to
determine whether the modified ID card image 1is wvalid
according to the presence of a recognition inhibitory factor
in the modified ID card image using a third neural network
model; and

a text recognizing unit configured to recognize text
information in the wvalid ID card image,

wherein the outline extracting wunit is further
configured to re-extract the outline region of the ID card
in a re-input image when the inhibitory factor determining

unit determines the modified ID card is invalid according to
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the presence of the recognition inhibitory factor.

[claim 8]
The application of claim 7, further comprising:
an ID card determining unit configured to determine
whether the ID card exists in the input image using a second
neural network model,
wherein the outline extracting unit is further
configured to extract the outline region when the ID card

exlists.

[claim 9]

The application of claim 8, further comprising:

a text enhancing unit configured to enhance an outer
pixel value of the text information in the modified ID card
image against periphery information,

wherein the ID card determining unit is further
configured to recognize text information in the ID card image

using the enhanced pixel wvalue.

[claim 10]

The application of claim 7,

Wherein the text recognizing unit is further configured
to recognize text information in the ID card image using a

fourth neural network model.
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[Claim 11]

A method of providing an identification (ID) card
recognition service based on deep learning performed in a
service providing server, the method comprising:

releasing an application including an ID card
recognition model performing at least one convolution
operation so that a user terminal uses the application for
an image captured by the user terminal;

receiving a result of checking authenticity of an ID
card through a certification agency server from the user
terminal according to an ID card recognition result of the
released ID card recognition model; and

providing a user request service according to the
result of checking authenticity of the ID card,

wherein the ID card recognition model comprising:

extracting an outline region of the ID card included
in an input image using a first neural network model;

modifying an ID card image of the image to a reference
form using at least a partial value of the extracted outline
region; and

determining whether the modified ID card image is valid
according to the presence of a recognition inhibitory factor
in the modified ID card image using a third neural network

model,
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wherein the extracting the outline region of the 1ID

card comprises re-extracting the outline region of the ID

card in a re-input image captured by the user terminal when

the recognition inhibitory factor is present.

[Claim 12]
The method of claim 11, wherein
the ID card recognition model configured to determine
whether the ID card exists in the input image using a second
neural network model and extract the outline region using

the first neural network model when the ID card exists.

[Claim 13]
The method of claim 11, wherein
the ID card recognition model configured to enhance an
outer pixel value of the text information in the modified ID
card image against periphery information and recognize text

information in the ID card image using the enhanced pixel

value.

[claim 14]
The method of claim 11, wherein

the ID card recognition model configured to recognize

text information in the ID card image using a fourth neural

network model.



