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1
SYSTEM AND METHOD FOR IDENTIFYING
NON-STANDARD USER INTERFACE
OBJECT

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority from Korean Patent
Application No. 10-2020-0140598, filed on Oct. 27, 2020,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND
1. Field

Embodiments of the present disclosure relate to a tech-
nology for identifying a non-standard object on a user
interface.

2. Description

In order to process simple repetitive tasks more produc-
tively and effectively, cases of introducing robotic process
automation (RPA) are increasing. RPA is a technology
allowing a software robot to imitate and perform a simple
repetitive task that a user has previously performed on a
personal computer (PC). In the RPA field, a robot performs
an automated task on the basis of a user interface (UI) screen
in a human like manner, without a change of a previously
constructed legacy system. Thus, during automation, the Ul
characteristics of a target system have a significant effect on
reliable performance of automation.

Automation may be reliably performed on a standard U],
since each element of the standard Ul is identified as a single
object in a number of cases. However, in a number of cases,
and depending on the performance environment, automation
may not be reliably performed on a non-standard Ul (e.g.,
Flash or Xplatform), since each element of the non-standard
U is not identified as an individual object. Thus, there is
demand for a technology for effectively recognizing non-
standard UI objects.

The information disclosed in the Background section is
only provided for a better understanding of the background
and should not be taken as an acknowledgment or any form
of suggestion that this information forms prior art that would
already be known to a person having ordinary skill in the art.

SUMMARY

Embodiments of the present disclosure are intended to
provide a technical means for identifying and classitying
respective elements of a non-standard user interface (Ul) as
individual objects.

According to an exemplary embodiment, a non-standard
user interface object identification system may include: an
object candidate extractior extracting one or more objects
from an image; a first similarity analyzer determining object
type candidates of the one or more objects in accordance
with similarities between the one or more objects and a
standard user interface (Ul) element; a second similarity
analyzer selecting object type-specific weight values in
accordance with layout characteristics of the one or more
objects and determining object types of the one or more
objects using the object type candidates and the object
type-specific weight values; and an object identifier receiv-
ing type and characteristic information of a search target
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2

object and identifying the search target object in accordance
with characteristic information and the object types of the
one or more objects.

The object candidate extractior may extract bounding
rectangles of the one or more objects from the image and
generate an object list including information regarding the
bounding rectangles.

The object list may include position information and size
information of the objects.

The first similarity analyzer may calculate standard Ul
characteristic scores of the objects and calculate similarities
of the objects to standard UI types using the standard Ul
characteristic scores and predetermined characteristic values
of the standard UI types.

The first similarity analyzer may determine a standard Ul
type among the standard UI types, the similarity of which is
equal to or greater than a threshold valve, to be an object
type candidate of a corresponding object among the one or
more objects.

The second similarity analyzer may generate one or more
groups from the one or more objects in accordance with
similarities of position information of the one or more
objects and select one among a plurality of object type-
specific weight values in consideration of positions of the
one or more groups in the image.

The second similarity analyzer may determine the object
types of the one or more objects by applying the object
type-specific weight values to the similarities of the object
type candidates.

The object identifier may first identify at least one object
having the same object type as the search target object,
among the one or more objects, and identify the search target
object by comparing characteristic information of each of
the first-identified at least one object with the characteristic
information of the search target object.

According to another exemplary embodiment, a non-
standard user interface object identification method may
include: extracting one or more objects from an image;
determining object type candidates of the one or more
objects in accordance with similarities between the one or
more objects and a standard Ul element; selecting object
type-specific weight values in accordance with layout char-
acteristics of the one or more objects and determining object
types of the one or more objects using the object type
candidates and the object type-specific weight values; and
receiving type and characteristic information of a search
target object and identifying the search target object in
accordance with characteristic information and the object
types of the one or more objects.

The extraction of the one or more objects may include
extracting bounding rectangles of the one or more objects
from the image and generating an object list including
information regarding the bounding rectangles.

The determination of the object type candidates may
include position information and size information of the
objects.

The determination of the object type candidates may
include calculating standard Ul characteristic scores of the
objects and calculating similarities of the objects to standard
UI types using the standard Ul characteristic scores and
predetermined characteristic values of the standard UT types.

The determination of the object type candidates may
determine a standard Ul type among the standard UI types,
the similarity of which is equal to or greater than a threshold
valve, to be an object type candidate of a corresponding
object among the one or more objects.
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The determination of the object types may include gen-
erating one or more groups from the one or more objects in
accordance with similarities of position information of the
one or more objects and selecting one among a plurality of
object type-specific weight values in consideration of posi-
tions of the one or more groups in the image.

The determination of the object types may determine the
object types of the one or more objects by applying the
object type-specific weight values to the similarities of the
object type candidates.

The identification of the search target object may include
first identifying at least one object having the same object
type as the search target object, among the one or more
objects, and identifying the search target object by compar-
ing characteristic information of each of the first-identified
at least one object with the characteristic information of the
search target object.

According to embodiments of the present disclosure, it is
possible to identify and classify respective elements of a
non-standard UL, thereby effectively performing automation
on the non-standard Ul. In addition, since embodiments of
the present disclosure detect an object on the basis of the
type and characteristic of the object, the embodiments are
flexible to changes in the environment in which automation
is performed and can improve the accuracy of detection and
classification of the object.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objectives, features, and advantages
of the present disclosure will be more clearly understood
from the following detailed description, taken in conjunction
with the accompanying drawings, in which:

FIG. 1 is a block diagram illustrating a non-standard Ul
object identification system according to an embodiment;

FIG. 2 is a flow diagram specifically illustrating operation
of the object candidate extractior of the non-standard Ul
object identification system according to an embodiment;

FIG. 3 is an example diagram illustrating an object list
according to an embodiment;

FIG. 4 is a flow diagram specifically illustrating the
operation of the first similarity analyzer of the non-standard
UT object identification system according to an embodiment;

FIG. 5 is a diagram illustrating a process of extracting
standard Ul characteristic scores by the first similarity
analyzer according to an embodiment;

FIG. 6 is a table illustrating the standard UI object
characteristic model according to an embodiment;

FIGS. 7 to 9 are example diagrams illustrating a standard
UT characteristic score extracting process by the first simi-
larity analyzer according to an embodiment;

FIG. 10 is a flow diagram specifically illustrating the
operation of the second similarity analyzer of the non-
standard Ul object identification system according to an
embodiment;

FIG. 11 is a flow diagram illustrating a layout character-
istic score calculation process of the second similarity
analyzer according to an embodiment;

FIG. 12 illustrates an example in which objects are
grouped by the second similarity analyzer;

FIG. 13 is an example diagram illustrating an object
type-specific weight value list when the layout characteristic
score is 1010;

FIG. 14 illustrates an example in which weights are
applied to an object-specific object type candidate list;
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FIG. 15 is an example diagram illustrating an object list
to which the position and the object type of each of the
objects are added;

FIG. 16 is a flow diagram specifically illustrating the
operation of the object identifier of the non-standard Ul
object identification system according to an embodiment;

FIG. 17 is a flow diagram illustrating a non-standard Ul
object identifying method according to an embodiment; and

FIG. 18 is a block diagram illustrating a computing
environment including a computing apparatus suitable for
use in example embodiments.

DETAILED DESCRIPTION

Hereinafter, specific embodiments will be described with
reference to the accompanying drawings. The following
detailed description is provided to assist in a comprehensive
understanding of at least one of a method, a device, and a
system to be described herein. However, the detailed
description is merely exemplary, and the present disclosure
is not limited thereto.

In the description of embodiments of the present disclo-
sure, a detailed description of known technologies related to
the present disclosure will be omitted in the situation in
which the subject matter of the present disclosure may be
rendered rather unclear thereby. Terms to be used hereinafter
will be defined in consideration of functions thereof in
embodiments of the present disclosure, but may vary
depending on the intentions of users or operators, as well as
practices. Therefore, the terms shall be defined on the basis
of the descriptions throughout the specification. The terms
used in the detailed description shall be interpreted as being
illustrative, while not being limitative, of embodiments.
Unless clearly used otherwise, a singular form includes a
plural meaning. It shall be understood that expressions such
as “comprise,” “include,” and “have” used herein are for
indicating certain features, numbers, steps, operations, ele-
ments, a part or combinations thereof and are not to be
interpreted as excluding the presence or possibility of one or
more features, numbers, steps, operations, elements, a part
or combinations thereof other than the above.

FIG. 1 is a block diagram illustrating a non-standard user
interface (UI) object identification system 100 according to
an embodiment. As illustrated in FIG. 1, the non-standard Ul
object identification system 100 according to an embodi-
ment includes an object candidate extractior 102, a first
similarity analyzer 104, a second similarity analyzer 106,
and an object identifier 108.

The object candidate extractior 102 extracts one or more
objects from a target screen image. In embodiments of the
present disclosure, the target screen image may be a screen
image including one or more Uls and provided to a user
through a display means of a computing device. The one or
more user interfaces (Uls) may include one or more standard
Uls and one or more non-standard Uls. The “standard UI”
indicates a screen interface element, such as a button, a
hyperlink, a text edit control, a check box, a radio button, a
combo box image link, and an image, used in common by a
plurality of users.

In an embodiment, the standard Ul may be defined by
organizations or groups related to standards, such as web
standards. In another embodiment, the standard Ul may be
a Ul generally used as a substantially standard Ul in an
applicable technical field, although not defined by a standard
organization. That is, in embodiments of the present disclo-
sure, the standard UI should be interpreted as having a
meaning encompassing Ul elements typically shared and
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used by specific units (e.g., within a single enterprise, a
specific organization, or a specific technological field) in
formal and informal terms.

In addition, as opposed to the standard UL, conceptually,
although the non-standard Ul performs the same or similar
functions to the standard UI, the characteristics thereof may
be different from those of the standard UI. For example,
when a button or the like is realized using Flash, Xplatform,
or the like, the shape, the operating method, or the like of the
button of the standard Ul may be different from that of a
typical button. In the standard Ul a corresponding Ul
element may be easily identified from the screen or a
program code or the like of the screen. However, the
diversity of the shape of the non-standard Ul is significantly
greater than that of the standard Ul. Due to the character-
istics of the non-standard Ul, it may also be impossible or
extremely difficult to use a single identification method.

In an embodiment, the object candidate extractior 102
may extract a bounding rectangle of each of one or more
objects from the target screen image and generate an object
list including information regarding the bounding rectangle.
Here, the object list may include position information (e.g.,
top and left coordinates) and size information (e.g., weight
and height) of each of the objects.

The first similarity analyzer 104 determines an object type
candidate of each of the one or more objects, on the basis of
the similarity between the one or more objects and standard
Ul types.

In an embodiment, the first similarity analyzer 104 may
calculate specific standard Ul characteristic scores of the
objects and may calculate the similarities of the objects to
the standard Ul types using the characteristic scores and
predetermined standard Ul type-characteristic values. The
first similarity analyzer 104 may determine a standard Ul
type, the similarity of which is equal to or greater than a
threshold value, as an object type candidate of the corre-
sponding object.

The second similarity analyzer 106 selects object type-
specific weight values on the basis of layout characteristics
of the one or more objects, and determines the object types
of the one or more objects using the object type candidate
and the object type-specific weight values.

In an embodiment, the second similarity analyzer 106
may generate one or more groups from the one or more
objects on the basis of the similarities of the position
information of the one or more objects and select one of a
plurality of object type-specific weight value lists in con-
sideration of positions of the one or more groups in the target
screen image.

Afterwards, the second similarity analyzer 106 may deter-
mine the object types of the one or more objects by applying
the object type-specific weight values to the similarities of
the object type candidates.

The object identifier 108 receives object type and char-
acteristic information of a search target object and identifies
the search target object among the one or more objects on the
basis of object characteristic information of the one or more
objects and the object types of the one or more objects. In
an embodiment, the object identifier 108 may first identify
at least one object having the same object type as the search
target object, among the one or more objects, and identify
the search target object by comparing the object character-
istic information of each of the first-identified at least one
object with the object characteristic information of the
search target object.

A standard Ul object characteristic model database (DB)
110 is a database in which standard UI object characteristic
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6

models used in the first similarity analyzer 104 are stored. In
addition, a layout characteristic model DB 112 is a DB in
which the object type-specific weight value lists according
to the layout characteristic used in the second similarity
analyzer 106 are stored.

FIG. 2 is a flow diagram specifically illustrating the
operation of the object candidate extractior 102 of the
non-standard UI object identification system 100 according
to an embodiment. Although the method or process is
illustrated as being divided into a plurality of steps in the
flow diagram of FIG. 2, at least some steps thereof may be
performed in different sequences, be performed in combi-
nation with other steps, be omitted, or be divided into
sub-steps, or one or more steps not shown herein may be
added thereto.

In step 202, the object candidate extractior 102 extracts
one or more bounding rectangles from the target screen
image. In an embodiment, the object candidate extractior
102 may extract the bounding rectangles as objects using an
outline extraction algorithm.

In step 204, the object identifier 108 assigns the extracted
bounding rectangles object IDs, respectively, and generates
an object list including object IDs and information of each
of the bounding rectangles.

FIG. 3 is an example diagram illustrating an object list
according to an embodiment. As illustrated in FIG. 3, the
object list includes object IDs, such as Obj_001 and
Obj_002, and information (e.g., left and top coordinates, the
width, and the height) of each of the objects.

FIG. 4 is a flow diagram specifically illustrating the
operation of the first similarity analyzer 104 of the non-
standard UT object identification system 100 according to an
embodiment.

In step 402, the first similarity analyzer 104 extracts the
standard UI characteristic scores of the objects included in
the object list.

FIG. 5 is a diagram illustrating a process of extracting
standard Ul characteristic scores by the first similarity
analyzer 104 according to an embodiment. The first simi-
larity analyzer 104 may divide the standard UI into a
plurality of characteristic elements. For example, the first
similarity analyzer 104 may divide the standard UI into 6
characteristic elements as follows.

The 6 characteristic elements are Text, Border, Underline,
Check Box, Radio Button, and Combo Button.

Afterwards, through characteristic analysis of the objects
included in the object list, the first similarity analyzer 104
determines which one of the characteristic elements each of
the objects has. In an embodiment, the first similarity
analyzer 104 may perform characteristic analysis on each of
the objects using a method, such as optical character rec-
ognition (OCR), edge detection, Hough transform, or image
pattern matching. However, these methods are illustrative
only, and embodiments of the present disclosure are not
limited to a specific algorithm.

The first similarity analyzer 104 calculates standard Ul
characteristic scores of the objects through the characteristic
analysis described above. Each of the standard UI charac-
teristic scores may be expressed with N number of bits, and
each of the bits indicates the presence of the corresponding
characteristic element. For example, when the standard Ul
characteristic score of a specific object is “101011”, this
indicates that the corresponding object includes Text, Under-
line, Radio Button, and Combo Button among the charac-
teristic elements and does not include Border or Check Box
among the characteristic elements.
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Returning to FIG. 4, in step 404, the first similarity
analyzer 104 calculates the object type-specific similarities
of the objects using the standard Ul characteristic scores of
the objects. Here, the object type-specific similarity is an
indicator indicating a degree to which the corresponding
object is similar to the standard UI type. In an embodiment,
the first similarity analyzer 104 may calculate similarities
using a predetermined standard Ul object characteristic
model together with the Ul characteristic scores of the
objects.

In embodiments of the present disclosure, the standard Ul
object characteristic model indicates degrees to which the
standard Ul objects are related to the above-described char-
acteristic elements, respectively.

FIG. 6 is a table illustrating the standard UI object
characteristic model according to an embodiment. As illus-
trated in FIG. 6, the standard UI object characteristic model
includes standard UI type-specific characteristic values. For
example, in the illustrated table, Normal Button has char-
acteristic values of Text 30, Border 50, Underline 5, Check
Box 5, Radio Button 5, Combo Button 5. Such standard Ul
type-specific characteristic values may be predetermined in
consideration of external characteristics of the standard Ul
types. According to the UI characteristic scores and the
standard UI type-specific characteristic values of the objects,
the object type-specific similarities may be calculated as
follows:

Sum of (Respective Bits of Standard Ul Characteristic
Scores X Corresponding Standard Ul Type-Specific Char-
acteristic Values)

For example, when the standard Ul characteristic score of
a specific object is 110000, the similarity between the
specific object and Normal Button may be calculated as
follows:

Normal Button=1x30+1x50+0x5+0x5+0x5+0x5=80

The first similarity analyzer 104 may calculate the stan-
dard UI type-specific similarities included in FIG. 6 of the
objects included in the object list and determine one or more
standard Ul types, the similarity of each of which is calcu-
lated to be equal to or greater than a threshold value, to be
object type candidates of the corresponding object.

FIGS. 7 to 9 are example diagrams illustrating a standard
UT characteristic score extracting process by the first simi-
larity analyzer 104 according to an embodiment. For
example, a result obtained by calculating the standard Ul
characteristic score of an object, as illustrated in FIG. 7, by
the first similarity analyzer 104 may be taken to be
“110000.” FIG. 8 illustrates a result obtained by calculating
standard Ul object type-specific similarities using the stan-
dard UI characteristic scores and the standard UI object
characteristic model illustrated in FIG. 6.

As illustrated in FIG. 8, the standard Ul types having the
highest similarity to the object in FIG. 7 are Normal Button
and Normal Text respectively having a similarity of 80.
Then, Text Edit Control has the next highest similarity of 75.
When the threshold value of the similarity is set as 70, the
first similarity analyzer 104 determines Normal Button,
Normal Text, and Text Edit Control to be object type
candidates of the corresponding object and generates an
object type candidate list including the determined object
type candidates.

FIG. 9 illustrates a result of mapping an object list and an
object type candidate list when the identification ID of the
object illustrated in FIG. 7 is Obj_002. In this manner, the
first similarity analyzer 104 may generate an object list-
specific object type candidate list included in the object list.
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FIG. 10 is a flow diagram specifically illustrating the
operation of the second similarity analyzer 106 of the
non-standard UI object identification system 100 according
to an embodiment. The second similarity analyzer 106 is
configured to derive an object-specific final object type by
applying a weight to an object type on the basis of the
characteristic in which an object type present in a specific
position of the screen is limited according to the character-
istic of the screen layout.

In step 1002, the second similarity analyzer 106 calculates
layout characteristic scores from the one or more objects
extracted from the target screen image.

FIG. 11 is a flow diagram illustrating a layout character-
istic score calculation process 1002 of the second similarity
analyzer 106 according to an embodiment.

In step 1102, the second similarity analyzer 106 generates
one or more groups from the objects on the basis of the
similarity of the position information of the objects. For
example, the second similarity analyzer 106 may align the
objects on the basis of left coordinates and group some of the
objects having similar left coordinates. Likewise, the second
similarity analyzer 106 may align the objects on the basis of
top coordinates and group some of the objects having similar
top coordinates.

FIG. 12 illustrates an example in which objects are
grouped by the second similarity analyzer 106. In FIG. 12,
1202 indicates a target screen image, and 1204 indicates
objects identified from the target screen image 1202. As
illustrated in FIG. 12, it may be appreciated that two groups
including group 1 1206 and group 2 1208 are formed
depending on the positions of the objects 1204 in the target
screen image 1202.

In step 1104, the second similarity analyzer 106 divides
the target screen image 1202 into a plurality of sub-areas.
For example, the second similarity analyzer 106 may
equally divide the target screen image 1202 into 16 sub-
areas, but embodiments of the present disclosure are not
limited to a specific number. In FIG. 12, 1206 indicates
borders when the target screen image is equally divided into
16 sub-areas.

In step 1106, the second similarity analyzer 106 calculates
layout characteristic scores on the basis of the divided
sub-areas and the groups. According to an embodiment, the
layout characteristic scores may be calculated on the basis of
the positions of the groups in the target screen image 1202.
For example, the second similarity analyzer 106 may cal-
culate the layout characteristic scores using whether or not
each of the groups is included in N % on the basis of the left,
right, top, or bottom of the target screen image 1202. When
the target screen image 1202 is equally divided into 16
sub-areas, N may be 25.

According to an embodiment, the layout characteristic
score may be expressed as M number of bits, and each bit
indicates whether or not a group is present in a correspond-
ing position.

For example, as illustrated in FIG. 11, it will be taken that
a layout characteristic score is determined depending on
whether the group is included in the left N % (1 or 0), in the
right N % (1 or 0), in the top N % (1 or 0), or in the bottom
N % (1 or 0). In this case, as illustrated in FIG. 12, when the
group 1 1206 is taken to be located to the left of the target
screen image 1202 and the group 2 1208 is taken to be
located on top of the target screen image 1202, the layout
characteristic score is “1010.”

Returning to FIG. 10, in step 1004, the second similarity
analyzer 106 selects an object type-specific weight value on
the basis of the calculated layout characteristic score. In
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embodiments of the present disclosure, the second similarity
analyzer 106 may store and manage a plurality of object
type-specific weight value lists according to the layout
characteristic. The second similarity analyzer 106 may
select one among the plurality of object type-specific weight
value lists using the generated layout characteristic score of
each group according to the position in the target screen
image.

FIG. 13 is an example diagram illustrating an object
type-specific weight value list when the layout characteristic
score is 1010. In the illustrated list, the target screen image
is divided into a left area, a top area, and a contents area, and
the object type-specific weight value is assigned differently
according to the area.

In step 1006, the second similarity analyzer 106 deter-
mines the object type of each object by applying the selected
object type-specific weight value to the similarity of each of
the object type candidates.

FIG. 14 illustrates an example in which weights are
applied to an object-specific object type candidate list. As
illustrated in FIG. 14, the second similarity analyzer 106 sets
a weight to each of the object type candidates by reference
to the position of each of the objects included in the object
list.

For example, when the position of the object Obj_002 is
top, the weights of Normal Button and Text Edit Control
among the object type candidates are respectively deter-
mined to be 1.2 by referring to the list illustrated in FIG. 13.
No additional weight is applied to Normal Text.

Afterwards, the second similarity analyzer 106 applies the
set weight to the similarity as follows:

Normal Button=80(similarity)x1.2(weight)=96
Normal Text=80(No weight)

Text Edit Control=75(similarity)x1.2(weight)=90

Although Normal Button and Text Edit Control have the
same similarity before the weights are applied, the similarity
of Normal Button is higher than that of Text Edit Control
after the application of the weights. Thus, the second simi-
larity analyzer 106 determines the object type of the object
Obj_002 to be Normal Button. FIG. 15 is an example
diagram illustrating an object list to which the position and
the object type of each of the objects are added.

FIG. 16 is a flow diagram specifically illustrating the
operation of the object identifier 108 of the non-standard Ul
object identification system 100 according to an embodi-
ment.

In step 1602, the object identifier 108 receives the object
type and the object characteristic information of the search
target object and performs first filtering on the basis of the
object type. Specifically, the object identifier 108 may first
identify objects having the same type as the input search
target object in the object list illustrated in FIG. 15.

In step 1604, the object identifier 108 finally identifies the
search target object by comparing the characteristic infor-
mation of the search target object with the characteristic
information of each of the first-identified objects.

For example, the type and characteristic of the input
object will be taken to be as follows:

Object characteristic: object position (top), text (mail

writing)

Object type: Normal Button

In this case, the object identifier 108 first identifies objects
having Normal Button type in the object list and second
identifies objects, the position of each of which is top, from
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10
the first-identified objects. When the objects, the position of
each of which is top, are two or more, the object identifier
108 finally selects an object including “mail writing” in the
text using optical character recognition (OCR) or the like.

FIG. 17 is a flow diagram illustrating a non-standard Ul
object identifying method 1700 according to an embodi-
ment. The illustrated method 1700 may be performed by a
computing device including one or more processors and a
memory storing one or more programs executed by the one
or more processors, for example, the above-described non-
standard Ul object identification system 100. Although the
method or process is illustrated as being divided into a
plurality of steps in the illustrated flow diagram, at least
some steps thereof may be performed in different sequences,
be performed in combination with other steps, be omitted, or
be divided into sub-steps, or one or more steps not shown
herein may be added thereto.

In step 1702, the object candidate extractior 102 extracts
one or more objects from a target screen image.

In step 1704, the first similarity analyzer 104 determines
object type candidates according to the one or more objects,
on the basis of the similarities between the one or more
objects and a standard Ul element.

In step 1706, the second similarity analyzer 106 selects an
object type-specific weight value on the basis of the layout
characteristics of the one or more objects and determines the
object types of the one or more objects using the object type
candidates and the object type-specific weight values.

In step 1708, the object identifier 108 receives the type
and the characteristic information of a search target object
and identifies the search target object on the basis of the
characteristic information of the one or more objects and the
object type.

FIG. 18 is a block diagram illustrating a computing
environment including a computing apparatus suitable for
use in example embodiments. In the illustrated embodiment,
each element may have a function and capability different
from those to be described below, and an additional element
not described below may be included.

The illustrated computing environment 10 includes a
computing device 12. According to an embodiment, the
computing device 12 may be the non-standard user interface
object identification system 100 described above.

The computing device 12 includes at least one processor
14, a computer readable storage medium 16, and a commu-
nication bus 18. The processor 14 may allow the computing
device 12 to operate according to the example embodiments
described above. For example, the processor 14 may execute
one or more programs stored in the computer readable
storage medium 16. The one or more programs may include
one or more computer executable instructions. The com-
puter executable instructions may be configured to allow the
computing device 12 to perform the operations according to
the example embodiments when executed by the processor
14.

The computer readable storage medium 16 may be con-
figured to store computer executable instructions, program
codes, program data, and/or other suitable forms of infor-
mation. A program 20 stored in the computer readable
storage medium 16 may include a set of instructions execut-
able by the processor 14. According to an embodiment, the
computer readable storage medium 16 may be a memory
(e.g., a volatile memory such as a random access memory,
a non-volatile memory, or a combination thereof), one or
more magnetic disk storage devices, optical disk storage
devices, flash memory devices, various other different types
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of storage media which can be accessed by the computing
device 12 and store intended information, or a combination
thereof.

The communication bus 18 may include the processor 14
and the computer readable storage medium 16, and may
interconnect various components of the computing device
12 to each other.

The computing device 12 may include one or more
input/output (I/0) interfaces 22 providing an interface for
one or more 1/O devices 24 and one or more network
communication interfaces 26. The I/O interface 22 and the
network communication interfaces 26 may be connected to
the communication bus 18. The I/O devices 24 may be
connected to other components of the computing device 12
through the I/O interfaces 22. The I/O devices 24 may
include input devices, such as a pointing device (e.g., a
mouse and a track pad), a keyboard, a touch input device
(e.g., a touch pad and a touch screen), a voice or sound input
device, various types of sensors, and/or an image capturing
device, and/or output devices, such as a display device, a
printer, a speaker, and/or a network card. Each of the I/O
devices 24 may be one component constituting the comput-
ing device 12, may be included in the computing device 12,
or may be connected to the computing device 12 as a device
separate from the computing device 12.

Although the exemplary embodiments of the present
disclosure have been described in detail hereinabove, a
person having ordinary knowledge in the technical field to
which the present disclosure pertains will appreciate that
various modifications are possible to the foregoing embodi-
ments without departing from the scope of the present
disclosure. Therefore, the scope of protection of the present
disclosure shall not be limited to the foregoing embodiments
but shall be defined by the appended Claims and equivalents
thereof.

What is claimed is:

1. A non-standard user interface object identification

system comprising:

an object candidate extractior extracting one or more
objects from an image;

a first similarity analyzer determining object type candi-
dates of the one or more objects in accordance with
similarities between the one or more objects and a
standard user interface (Ul) element;

a second similarity analyzer selecting object type-specific
weight values in accordance with layout characteristics
of'the one or more objects and determining object types
of the one or more objects using the object type
candidates and the object type-specific weight values;
and

an object identifier receiving type and characteristic infor-
mation of a search target object and identifying the
search target object in accordance with characteristic
information and the object types of the one or more
objects,

wherein the second similarity analyzer generates one or
more groups from the one or more objects in accor-
dance with similarities of position information of the
one or more objects and selects one among a plurality
of object type-specific weight values in consideration
of positions of the one or more groups in the image.

2. The non-standard user interface object identification

system according to claim 1, wherein the object candidate
extractior extracts bounding rectangles of the one or more
objects from the image and generates an object list com-
prising information regarding the bounding rectangles.
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3. The non-standard user interface object identification
system according to claim 2, wherein the object list com-
prises position information and size information of the
objects.

4. The non-standard user interface object identification
system according to claim 1, wherein the first similarity
analyzer calculates standard Ul characteristic scores of the
objects and calculates similarities of the objects to standard
UI types using the standard Ul characteristic scores and
predetermined characteristic values of the standard UT types.

5. The non-standard user interface object identification
system according to claim 4, wherein the first similarity
analyzer determines a standard Ul type among the standard
UI types, the similarity of which is equal to or greater than
a threshold valve, to be an object type candidate of a
corresponding object among the one or more objects.

6. The non-standard user interface object identification
system according to claim 1, wherein the second similarity
analyzer determines the object types of the one or more
objects by applying the object type-specific weight values to
the similarities of the object type candidates.

7. The non-standard user interface object identification
system according to claim 1, wherein the object identifier
first identifies at least one object having the same object type
as the search target object, among the one or more objects,
and identifies the search target object by comparing char-
acteristic information of each of the first-identified at least
one object with the characteristic information of the search
target object.

8. A non-standard user interface object identification
method comprising:

extracting one or more objects from an image;

determining object type candidates of the one or more

objects in accordance with similarities between the one
or more objects and a standard user interface (UI)
element;

selecting object type-specific weight values in accordance

with layout characteristics of the one or more objects
and determining object types of the one or more objects
using the object type candidates and the object type-
specific weight values; and

receiving type and characteristic information of a search

target object and identifying the search target object in
accordance with characteristic information and the
object types of the one or more objects,

wherein the determination of the object types comprises

generating one or more groups from the one or more
objects in accordance with similarities of position
information of the one or more objects and selecting
one among a plurality of object type-specific weight
values in consideration of positions of the one or more
groups in the image.

9. The non-standard user interface object identification
method according to claim 8, wherein the extraction of the
one or more objects comprises extracting bounding rect-
angles of the one or more objects from the image and
generating an object list comprising information regarding
the bounding rectangles.

10. The non-standard user interface object identification
method according to claim 9, wherein the determination of
the object type candidates comprises position information
and size information of the objects.

11. The non-standard user interface object identification
method according to claim 8, wherein the determination of
the object type candidates comprises calculating standard Ul
characteristic scores of the objects and calculating similari-
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ties of the objects to standard UI types using the standard Ul
characteristic scores and predetermined characteristic values
of the standard UI types.

12. The non-standard user interface object identification
method according to claim 11, wherein the determination of
the object type candidates determines a standard Ul type
among the standard Ul types, the similarity of which is equal
to or greater than a threshold valve, to be an object type
candidate of a corresponding object among the one or more
objects.

13. The non-standard user interface object identification
method according to claim 8, wherein the determination of
the object types determines the object types of the one or
more objects by applying the object type-specific weight
values to the similarities of the object type candidates.

14. The non-standard user interface object identification
method according to claim 8, wherein the identification of
the search target object comprises first identifying at least
one object having the same object type as the search target
object, among the one or more objects, and identifying the
search target object by comparing characteristic information
of each of the first-identified at least one object with the
characteristic information of the search target object.
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