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APPARATUS AND METHOD FOR
PROVIDING SERIOUS GAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2011-0098472 filed on Sep. 28, 2011, the
entire disclosures of which are incorporated herein by refer-
ence.

FIELD OF THE INVENTION

[0002] The present disclosure relates to an apparatus and a
method for providing a serious game for measuring and
developing cognitive abilities.

BACKGROUND OF THE INVENTION

[0003] As an online game is continuously popular, a game
industry has rapidly grown. Further, serious games applicable
to education, training, medical treatment, and exercise have
attracted great attention.

[0004] The serious games are structured activities designed
by combining an original purpose of entertaining humans to
have happiness and fun and a proper functional purpose of
helping humans in doing disagreeable activities without aver-
sion. In early days, the serious games were designed for
military purpose. In recent years, the serious games have been
developed and used in various genres and in various fields,
such as education, training, medical treatment and public
services.

[0005] Meanwhile, a cognitive ability is a primary faculty
for mental activities and may be involved in all processes of
rapidly and efficiently processing and analyzing information
from the surrounding environment. That is, the term “cogni-
tion” refers to active metal processes including awareness,
attention, remembering, learning, producing and understand-
ing language, thinking, feeling, solving problems, and doing
skilled activities.

[0006] Ifthere is a lack of a cognitive ability, a child may
have developmental disabilities or developmental delays and
also may have a speech defect, an attention disorder, and
poorness of processing information, which may cause him/
her difficulty in leading a social life.

[0007] Therefore, a cognitive ability testing service for
checking a decline or delay in a cognitive ability and a service
helpful for developing a cognitive ability using a training of
repeated use of the cognitive ability to prevent a decline or
delay in the cognitive ability have attracted great attention.

[0008] As a conventional cognitive ability test, there are
Korean-Wechsler Intelligence Scale, Kaufman Assessment
Battery for Children (K-ABC), KWIS, and Ray-Kim Test as
one of Korean memory test.

[0009] To be specific, Korean-Wechsler Intelligence Scale
is used to measure an intelligent quotient (IQ) through sub-
tests including a verbal test and a performance test. K-ABC is
used to measure an IQ and achievement through a mental
processing test and an achievement test and places more
emphasis on mental processing. KWIS is made up of a verbal
scale and a performance scale including various subtests such
as general information, picture completion, arithmetic, and
the like and used to generally assess a personal ability. And,
Ray-Kim Test places more emphasis on memory and is made
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up of an auditory verbal learning test and a complex figure test
to measure a degree of memory retention, an efficiency of
retrieval, and the like.

[0010] Such conventional cognitive ability tests have been
used to measure a cognitive ability as defined in each test.
However, they focus on only a part of cognitive ability such as
an IQ or memory. Therefore, a cognitive ability test capable of
generally measuring a cognitive ability having various func-
tions as well as a memory function is needed.

[0011] Generally, conventional cognitive ability measure-
ment and development services have been served offline. That
is, a user who wants to get a cognitive ability measurement
and development service is required to visit a specialize
agency such as ahospital and based on an expert’s analysis on
the user’s answers in written form or questions and answers
during an interview, the user can check his/her own cognitive
ability or can get a training for developing his/her own cog-
nitive ability.

[0012] Therefore, the conventional cognitive ability mea-
surement and development services have low accessibility
due to insufficient special agencies, a long time required to
provide a service, high cost and a user’s inconvenience
caused by a personal visit. Further, a cognitive ability mea-
surement entirely depends on experience and knowledge of
an expert and statistical data based thereon, and, thus, reli-
ability of the service cannot be improved. Furthermore, the
questions and answers for the conventional cognitive ability
measurement and development are made up of boring con-
tents, and, thus, the user may lose interest easily.

BRIEF SUMMARY OF THE INVENTION

[0013] Inorder to solve the above-described problems, the
present disclosure provides an apparatus and a method for
providing a serious game having improved accessibility and
reliability and capable of retaining a user’s interest.

[0014] Inview ofthe foregoing, there is provided+claim 1.
[0015] There is provided+claim 16.

[0016] Further, there is provided+claim 21.

[0017] An apparatus and a method for providing a serious

game in accordance with an embodiment of the present dis-
closure provide a multiple number of serious game contents
for cognitive ability measurement and development to a user
terminal of a registered user via a network. Therefore, it is
possible to solve problems such as a user’s inconvenience
caused by a personal visit, a long time required to provide a
measurement and development service, and high cost, and,
thus, accessibility can be improved.

[0018] Further, in accordance with an embodiment of the
present disclosure, cognitive ability assessment data of a reg-
istered user are provided based on a result of at least one time
performance of a multiple number of serious game contents
by the registered user. In this case, the multiple number of
serious game contents are provided to draw cognitive ability
measurement data corresponding to at least one function
among multiple functions of a cognitive ability, and, thus, all
of the functions of the cognitive ability can be measured
equally. Therefore, reliability can be improved.

[0019] Furthermore, due to the improvement in accessibil-
ity, a multiple number of users may have easy access. There-
fore, statistical data of cognitive abilities of more users than
before can be obtained and a result of analyzing cognitive
ability assessment data is provided by using the statistical
data, and, thus, reliability can be further improved.
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[0020] Moreover, in accordance with an embodiment of the
present disclosure, a multiple number of serious game con-
tents is used for cognitive ability measurement and develop-
ment, and, thus, it is possible to retain a user’s interest higher
than before.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Non-limiting and non-exhaustive embodiments will
be described in conjunction with the accompanying draw-
ings. Understanding that these drawings depict only several
embodiments in accordance with the disclosure and are,
therefore, not to be intended to limit its scope, the disclosure
will be described with specificity and detail through use of the
accompanying drawings, in which:

[0022] FIG.1 is a block diagram of a serious game provid-
ing apparatus in accordance with an embodiment of the
present disclosure;

[0023] FIG. 2 is a block diagram specifically showing an
information management unit and a content providing unit
shown in FIG. 1;

[0024] FIG. 3 is a chart showing a multiple number of
functions ofa cognitive ability in accordance with an embodi-
ment of the present disclosure;

[0025] FIG. 4 is a block diagram specifically showing a
cognitive ability database shown in FIG. 2;

[0026] FIG.5 shows an example of a selection program and
a first development content data corresponding thereto in
accordance with an embodiment of the present disclosure;

[0027] FIG. 6 is a block diagram specifically showing an
assessment processing unit shown in FIGS. 1 and 2;

[0028] FIGS. 7a to 7d show examples of a result display
window of the assessment processing unit shown in FIG. 6;

[0029] FIG. 8 is a flow chart showing a serious game pro-
viding method in accordance with an embodiment of the
present disclosure;

[0030] FIG.9 is a flow chart specifically showing “provid-
ing at least one serious game content” shown in FIG. 8;

[0031] FIG. 10 is a flow chart specifically showing “pro-
viding development content data” shown in FIG. 9;

[0032] FIGS. 11a to 11d show examples of a serious game
content corresponding to a memory function among a mul-
tiple number of serious game contents in accordance with an
embodiment of the present disclosure;

[0033] FIGS. 124 to 12¢ show other examples of a serious
game content corresponding to a memory function among a
multiple number of serious game contents in accordance with
an embodiment of the present disclosure;

[0034] FIGS. 13a to 13¢ show still other examples of a
serious game content corresponding to a memory function
among a multiple number of serious game contents in accor-
dance with an embodiment of the present disclosure;

[0035] FIG. 14 is provided to explain an example of a
serious game content corresponding to a psycho-motor func-
tion among a multiple number of serious game contents in
accordance with an embodiment of the present disclosure;
and

[0036] FIGS. 154 to 15c¢ are provided to explain examples
of'a serious game content corresponding to an attention func-
tion among a multiple number of serious game contents in
accordance with an embodiment of the present disclosure.
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DETAILED DESCRIPTION OF THE INVENTION

[0037] Hereinafter, embodiments of the present disclosure
will be described in detail with reference to the accompanying
drawings so that the present disclosure may be readily imple-
mented by those skilled in the art. However, it is to be noted
that the present disclosure is not limited to the embodiments
but can be embodied in various other ways. In drawings, parts
irrelevant to the description are omitted for the simplicity of
explanation, and like reference numerals denote like parts
through the whole document.

[0038] Through the whole document, the term “connected
t0” or “coupled to” that is used to designate a connection or
coupling of one element to another element includes both a
case that an element is “directly connected or coupled to”
another element and a case that an element is “electronically
connected or coupled to” another element via still another
element. Further, the term “comprises or includes” and/or
“comprising or including” used in the document means that
one or more other components, steps, operation and/or exist-
ence or addition of elements are not excluded in addition to
the described components, steps, operation and/or elements
unless context dictates otherwise.

[0039] Referring to FIGS. 1 to 6 and FIGS. 7a to 7d, a
serious game providing apparatus in accordance with an
embodiment of the present disclosure will be explained.
[0040] FIG. 1 is a block diagram of a serious game provid-
ing apparatus in accordance with an embodiment of the
present disclosure. FIG. 2 is a block diagram specifically
showing an information management unit and a content pro-
viding unit shown in FIG. 1. FIG. 3 is a chart showing a
multiple number of functions of a cognitive ability in accor-
dance with an embodiment of the present disclosure. FIG. 4 is
ablock diagram specifically showing a cognitive ability data-
base shown in FIG. 2. FIG. 5 shows an example of a selection
program and a first development content data corresponding
thereto in accordance with an embodiment of the present
disclosure. FIG. 6 is a block diagram specifically showing an
assessment processing unit shown in FIGS. 1 and 2. FIGS. 7a
to 7d show examples of a result display window of the assess-
ment processing unit shown in FIG. 6.

[0041] As depicted in FIG. 1, a serious game providing
apparatus 100 in accordance with an embodiment of the
present disclosure is connected to at least one of user termi-
nals 300 via a wired and wireless network (hereinafter, net-
work) 200 and provides at least one of a multiple number of
serious game contents for cognitive ability measurement and
development to a user terminal i 310 of a registered user
among at least one of the user terminals 300.

[0042] To be specific, the serious game providing apparatus
100 includes a user interface 110, an information manage-
ment unit 120, a content providing unit 130, and an assess-
ment processing unit 140.

[0043] The user interface 110 receives an access request
from each user terminal 300 via the network 200 and checks
an access record of each registered user. Then, the user ter-
minal i 310 of the registered user among the user terminals
300 is allowed to access the content providing unit 130.
[0044] That is, the user interface 110 authenticates or reg-
isters a user who requests a cognitive ability measurement
and development service via the user terminal 300.

[0045] By way of example, if the user interface 110
receives an access request from the user terminal 1 310, the
user interface 110 searches for an access record correspond-
ing to the access request of the user terminal i 310 from access
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records of respective registered users stored in the informa-
tion management unit 120. If a user using the user terminal i
310 is a registered user, the registered user’s access record
corresponding to the access request of the user terminal i 310
can be drawn. In this case, the user interface 110 authenticates
the user using the user terminal 1 310 as the registered user and
allows an access of the user terminal i 310 of the registered
user to the content providing unit 130.

[0046] Meanwhile, if the user interface 110 receives an
access request from a user terminal j 320, the user interface
110 searches for an access record corresponding to the access
request of the user terminal j 320 from access records of
respective registered users stored in the information manage-
ment unit 120. If a user using the user terminal j 320 is a
non-registered user, the registered user’s access record cor-
responding to the access request of the user terminal j 320
cannot be drawn. In this case, the user interface 110 suggests
new registration of the user using the user terminal j 320
instead of authenticating the user using the user terminal j 320
as a registered user. Herein, the access record of each regis-
tered user includes an ID and a password pre-established by
the registered user.

[0047] The information management unit 120 stores an
access record of each registered user, cognitive ability assess-
ment data, and a multiple number of serious game contents
for cognitive ability measurement and development.

[0048] As depicted in FIG. 2, the information management
unit 120 includes a registered user information database 121
that contains an access record of each registered user, a cog-
nitive ability database 122 that contains each registered user’s
cognitive ability assessment data generated or updated by the
assessment processing unit 140, and a game content database
123 that contains a multiple number of serious game contents.
[0049] The registered user information database 121 con-
tains an access record of each registered user. In this case, the
access record includes general information, such as a name,
an age, an educational level, of the registered user, user
authentication information such as an ID and a password
pre-established by the registered user, and the number of
times of access of the registered user. This registered user
information database 121 provides an access record of a
registered user in response to a request of the user interface
110 or the content providing unit 130.

[0050] The cognitive ability database 122 contains cogni-
tive ability assessment data of each registered user. In this
case, the cognitive ability assessment data are obtained by
quantitatively converting a result of a cognitive ability mea-
surement of the registered user through a multiple number of
serious games and are based on a result of at least one time
performance of a multiple number of serious game contents
for cognitive ability measurement and development by the
registered user. That is, the cognitive ability database 122
stores each registered user’s cognitive ability assessment data
generated or updated by the assessment processing unit 140
and provides cognitive ability assessment data of a registered
user in response to the content providing unit 130.

[0051] The game content database 123 contains a multiple
number of serious games. In this case, the multiple number of
serious games is used to draw a measurement value corre-
sponding to at least one of multiple functions of a cognitive
ability.

[0052] As depicted in FIG. 3, in accordance with an
embodiment of the present disclosure, a cognitive ability can
be classified into five functions: a general memory function;
a psycho-motor function; an attention function; an executive
function; and an emotion function.
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[0053] The general memory function is involved in memo-
rizing information input into a brain and measured separately
for each target to be memorized. By way of example, the
general memory function includes a word span involved in
memorizing and outputting words, a digit span involved in
memorizing and recognizing numbers, a music span, as an
ability for music, involved in memorizing a tempo and pitch,
spatial memory involved in memorizing and outputting space
and time, and delayed recognition used to know how much
information can be remembered after a predetermined time
period without immediately outputting memorized informa-
tion.

[0054] The psycho-motor function is involved in a connec-
tion between a brain and a neuromuscle and includes a motor
programming involved in measuring a series of connected
movements, an immediate reaction involved in measuring
how rapidly a physical reaction is made, motor coordination
involved in measuring how smoothly a sight and a physical
movement work together, and a motor control involved in
executing and controlling a physical reaction.

[0055] The attention function is involved in selectively con-
centrating on a target and includes selective attention
involved in paying attention to a stimulus selected from mul-
tiple stimuli, an attention shift used to know, when a subject is
changed from a current one to a next one, how quickly and
smoothly attention required for the next subject is shifted,
visual attention involved in measuring, particularly, a visual
attention function, divided attention involved in measuring
how well attention can be divided and used when multiple
tasks are performed concurrently, and automatization
involved in minimizing attention required for performing a
specific task.

[0056] The executive function is involved in getting used to
conditions and controlling an execution and includes working
memory involved in manipulating stored information and
maintaining the manipulated information, visual working
memory involved in measuring an ability of simultaneously
selecting, manipulating, and maintaining various visual
information, a rule shift involved in an ability of suppressing
a preservation tendency to stick to current performance and
rule, a cognitive control involved in suppressing automati-
cally processed information through reading or the like and
recognizing necessary information, categorization involved
in categorizing multiple targets into several categories
according to a certain quality or rule, and logic thinking
involved in an ability of inferring a logical structure or a
causal relationship to solve a problem.

[0057] The emotion function is involved in controlling
emotional factors and includes emotional perception
involved in an ability of quickly and accurately recognizing a
difference and a change in emotional information and context
of the emotional information, an emotion control involved in
an ability of minimizing or maximizing an effect of a rapid
emotional reaction, an emotional expression involved in effi-
ciently expressing current emotional information of oneself,
emotional memory involved in measuring how quickly and
accurately emotional information of oneself and other people
can be memorized, and motivation involved in setting up a
goal and measuring and assessing the goal by exerting self-
control or shown in a competitive situation or concentration.
[0058] Thus, the game content database 123 in accordance
with an embodiment of the present disclosure may contain the
multiple number of serious games classified into respective
categories.
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[0059] That is, as depicted in FIG. 4, the game content
database 123 includes a memory function content database
123a that contains serious game contents corresponding to
the memory function, a psycho-motor function content data-
base 12354 that contains serious game contents corresponding
to the psycho-motor function, an attention function content
database 123c¢ that contains serious game contents corre-
sponding to the attention function, an executive function con-
tent database 1234 that contains serious game contents cor-
responding to the executive function, and an emotion function
content database 123e that contains serious game contents
corresponding to the emotion function.

[0060] Meanwhile, examples of the serious game contents
corresponding to the memory function, the serious game con-
tents corresponding to the psycho-motor function, and the
serious game contents corresponding to the attention function
will be provided later.

[0061] Each of the multiple number of serious game con-
tents contained in the game content database 123 has two or
more different levels of difficulty and a measurement level
randomly combining the two or more different levels of dif-
ficulty. Further, in each of the multiple number of serious
game contents, the two or more different levels of difficulty
and the measurement level respectively include at least one
stage made up of different questions or problems.

[0062] Again, FIGS. 1 and 2 will be explained.

[0063] As depicted in FIGS. 1 and 2, the content providing
unit 130 includes a content control module 131, a develop-
ment module 132, a measurement module 133, and a perfor-
mance check module 134.

[0064] The content control module 131 searches an access
record of a registered user and determines whether there are
cognitive ability assessment data corresponding to the regis-
tered user or not. In this case, if it is confirmed that the
cognitive ability assessment data do not exist, the user termi-
nal 1 310 is allowed to access the measurement module 133.
That is, a cognitive ability of the registered user is measured
first and a serious game content for cognitive ability devel-
opment can be appropriately provided based on the measure-
ment result.

[0065] Inother words, ifa cognitive ability of the registered
user using the user terminal i 310 is measured not once and
cognitive ability assessment data corresponding to the regis-
tered user do not exist, there is no standard for how much of
development is needed for which function of the cognitive
ability, and, thus, it is difficult to appropriately provide a
serious game content for cognitive ability development.
Therefore, if the cognitive ability assessment data do not
exist, the content control module 131 first allows the user
terminal i1 310 to access the measurement module 133 so as to
be provided with measurement content data.

[0066] When the content control module 131 searches the
access record of the registered user, if it is confirmed that the
cognitive ability assessment data exist, the content control
module 131 allows the user terminal i 310 to access the
development module 132 or the measurement module 133 by
a request of the user terminal i 310. That is, if the registered
user who has cognitive ability assessment data wants to be
further provided with a measurement service, the user termi-
nal 1310 can separately select a measurement service and can
access the measurement module 133.
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[0067] Meanwhile, ifthe user terminal i 310 does not sepa-
rately select a measurement service, i.e. if the user terminal i
310 selects a development service, the content control mod-
ule 131 allows the user terminal 1 310 to access the develop-
ment module 132.

[0068] The development module 132 provides develop-
ment content data that execute at least one of the multiple
number of serious game contents by respective development
levels. Herein, the development level is selected as one of two
or more development levels in the at least one serious game
contents.

[0069] The measurement module 133 provides measure-
ment content data that execute all of the multiple number of
serious game contents by each measurement level in order to
measure a cognitive ability. Herein, the measurement level is
established by randomly combining two or more different
levels of difficulty in each of the multiple number of serious
game contents.

[0070] Theperformance check module 134 generates game
performance data (hereinafter, referred to as “development
game performance data) based on a performance assessment
of the registered user for at least one of the serious game
contents executed by respective development levels accord-
ing to the development content data. Otherwise, the perfor-
mance check module 134 generates game performance data
(hereinafter, referred to as “measurement game performance
data”) based on a performance assessment of the registered
user for the multiple number of serious game contents
executed by each measurement level according to the mea-
surement content data.

[0071] In this case, the game performance data quantita-
tively show a level of achievement of the registered user
depending on a rule or level of difficulty of each serious game
content.

[0072] Further, the performance check module 134 gener-
ates game performance data based on a performance result
corresponding to a level or a stage of each serious game
content. That is, the game performance data can be generated
based on a performance result corresponding to a serious
game content at all stage of the development level or the
measurement level, or a performance result corresponding to
a serious game content at each stage of the development level
or the measurement level.

[0073] When the content control module 131 allows the
user terminal 1 310 to access the development module 132, the
content control module 131 provides the development mod-
ule 132 with control data corresponding to each of the fol-
lowing cases.

[0074] The content control module 131 selects at least one
of the multiple number of serious game contents, and respec-
tive development levels of the at least one selected serious
game content based on the authenticated cognitive ability
assessment data. And the content control module 131 pro-
vides the user terminal 1 310 with a selection program accord-
ing to the selection result.

[0075] Inthis case,ifthe user terminali310’s acceptance of
the selection program is received, the content control module
131 transfers first control data corresponding to the selection
program to the development module 132.

[0076] Ifthefirst control data are received, the development
module 132 provides first development data that execute the
selected at least one serious game content by the selected
respective development levels based on the selection pro-
gram. In this case, in the first development content data, an
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arrangement order of the selected at least one serious game
content may be determined based on the selection program or
may be determined in a random order regardless of the selec-
tion program, by a request of the user terminal i 310.

[0077] By way of example, according to the cognitive abil-
ity assessment data corresponding to the registered user of the
user terminal 1 310, an assessment value of the memory func-
tion may be noticeably below average and assessment values
of the executive function and the emotion function may be
similar to average.

[0078] In this case, as depicted in FIG. 5(a), the content
control module 131 may select a second level of a first serious
game content (Content 1, level 2) related to the memory
function, a fitth level of a second serious game content (Con-
tent 2, level 5) related to both the psycho-motor function and
the attention function, a seventh level of a third serious game
content (Content 3, level 7) related to the executive function,
and an eight level of a fourth serious game content (Content 4,
level 8) related to the emotion function in order from the
multiple number of serious game contents, based on the cog-
nitive ability assessment data, and generate a selection pro-
gram that contains the first to fourth serious game contents,
the respective development levels thereof and order thereof.
[0079] The development module 132 provides the user ter-
minal 1 310 with the first development data, corresponding to
the first control data of the selection program, that execute the
first to fourth serious game contents (Content 1 to Content 4)
by the respective development levels (level 2 of Content 1,
level 5 of Content 2, level 7 of Content 3, and level 8 of
Content 4). In this case, if the user terminal i 310 makes a
request for being provided with the serious game contents in
order determined based on the selection program, the first to
fourth serious game contents (Content 1 to Content 4) are
executed in order by the respective development levels
according to the first development content data of the devel-
opment module 132 in order of the selection program as
depicted in FIG. 5(a).

[0080] Ifthe user terminal i 310 makes a request for being
provided with the serious game contents in order regardless of
the selection program, the first to fourth serious game con-
tents (Content 1 to Content 4) are executed in order by the
respective development levels according to the first develop-
ment content data of the development module 132 in a ran-
dom order regardless of the selection program, as depicted in
FIG. 5().

[0081] If the user terminal i 310’s refusal of the selection
program is received, the content control module 131 provides
the user terminal i 310 with a content list showing two or more
available serious game contents among the multiple number
of serious game contents. In this case, the content list may
include all of the serious game contents.

[0082] The user terminal i 310 transmits game selection
data to the content control module 131. The game selection
data is in response to the registered user’s control input that
selects at least one of the serious game contents based on the
content list.

[0083] Further, another registered user using another user
terminal 300 may want to share at least one randomly selected
serious game content with the registered user of the user
terminal i 310. Or another registered user using another user
terminal 300 may want to introduce at least one selected
serious game content to the registered user of the user termi-
nal i 310 since it is determined that the at least one selected
serious game content is effective for cognitive ability devel-
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opment or very interesting. In this case, the user terminal 300
of another registered user may selectively send the user ter-
minal i 310 a game recommendation message that recom-
mends the at least one selected serious game content. In
response to this, the user terminal i 310 sends the content
control module 131 acceptance or refusal of the game recom-
mendation message.

[0084] If the game selection data or the acceptance of the
game recommendation message is received from the user
terminal i 310, the content control module 131 confirms that
at least one selected serious game content according to the
game selection data or according to the acceptance of the
game recommendation message of the another user terminal
300 is provided the user terminal i 310 through the develop-
ment module 132.

[0085] Then, the content control module 131 suggests,
based on the cognitive ability assessment data of the authen-
ticated registered user, at least one development levels for
each ofthe at least one selected serious game content accord-
ing to the game selection data or the acceptance of the game
recommendation message.

[0086] Iftheuserterminali310’s acceptance of any one of
the suggested development levels is received, the content
control module 131 transfers the game selection data and
second control data corresponding to the accepted level to the
development module 132.

[0087] Ifthe second control data are received, the develop-
ment module 132 provides second development content data
that execute the at least one selected serious game content
according to the game selection data by the respective
accepted development levels.

[0088] Ifthe user terminal i 310°s refusal of the suggested
levels is received, the content control module 131 provides
the user terminal i 310 with a level list showing two or more
selectable development levels for the at least one selected
serious game content according to the game selection data.
Further, based on the level list, the content control module
131 receives level selection data that select respective devel-
opment levels for the at least one selected serious game con-
tent from the user terminal i 310. Then, the content control
module 131 transfers third control data corresponding to the
game selection data and the level selection data to the devel-
opment module 132.

[0089] If the third control data are received, the develop-
ment module 132 provides third development content data
that execute the at least one selected serious game content
according to the game selection data by respective selected
development levels according to the level selection data of the
user terminal i 310.

[0090] The assessment processing unit 140 updates or gen-
erates cognitive ability assessment data of the registered user
based on the game performance data generated by the perfor-
mance check module 134.

[0091] That is, if the content control module 131 confirms
that cognitive ability assessment data corresponding to the
registered user exist, the assessment processing unit 140
updates the authenticated cognitive ability assessment data
based on the game performance data.

[0092] Ifthe content control module 131 confirms that cog-
nitive ability assessment data corresponding to the registered
user do not exist, the assessment processing unit 140 gener-
ates the authenticated cognitive ability assessment data based
on the game performance data.
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[0093] To be specific, as depicted in FIG. 6, the assessment
processing unit 140 includes a behavior analysis assessment
module 141, a pattern classification module 142, a pathologi-
cal data analysis module 143, an IQ usefulness and stability
assessment module 144, and an emotion and learning motive
analysis module 145.

[0094] Thebehavior analysis assessment module 141 com-
bines the game performance data generated by the perfor-
mance check module 134 to generate cognitive ability assess-
ment data in a quantitative form.

[0095] As described above, if it is confirmed that the cog-
nitive ability assessment data corresponding to the registered
user using the user terminal i 310 do not exist, the content
control module 131 allows the user terminal i 310 to access
the measurement module 133 so as to measure an cognitive
ability.

[0096] Accordingly, the behavior analysis assessment
module 141 generates cognitive ability assessment data indis-
pensably containing measurement game performance data
generated based on performance assessment of the registered
user for all of the multiple number of serious game contents
executed according to the measurement content data.

[0097] Thus, the cognitive ability assessment data are gen-
erated based on the performance assessment of the registered
user for all of the multiple number of serious game contents
executed at least one time according to the measurement
content data.

[0098] The pattern classification module 142 analyzes a
repeated pattern in the cognitive ability assessment data
according to items pre-established by experts and generates
pattern classification data.

[0099] The pathological data analysis module 143 draws
any particular matter from the cognitive ability assessment
data of the registered user using the user terminal i 310 based
on average of cognitive ability assessment data correspond-
ing to the registered user using the user terminal i 310 and at
least one of other registered users and generates pathological
data based on the particular matter.

[0100] The IQ usefulness and stability assessment module
144 analyzes a change in the cognitive ability assessment data
during a predetermined time period and generates improve-
ment assessment data showing a level of improvement in the
cognitive ability of the registered user using the user terminal
i310.

[0101] The emotion and learning motive analysis module
145 analyzes a difference between the cognitive ability
assessment data of the registered user using the user terminal
1310 and average of cognitive ability assessment data corre-
sponding to the registered user using the user terminal 1 310
and at least one of other registered users and generates com-
parison data.

[0102] The assessment processing unit 140 provides at
least one of the cognitive ability assessment data, the pattern
classification data, the pathological data, the improvement
assessment data, and the comparison data to a user terminal so
as to be displayed on a result display window. In this case, the
result display window displays at least one of numerical
values, diagrams, and an opinion of an expert.

[0103] Hereinafter, referring to FIGS. 7a to 7d, a result
display window in accordance with an embodiment of the
present disclosure will be explained.

[0104] As depicted in FIG. 7a, the result display window
displays a polygonal diagram @ showing a cognitive ability
measurement result in respective functions of a cognitive
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ability and sub-functions thereof. In this diagram @, as the
polygon is closer to a regular polygon, the respective func-
tions of the cognitive ability and sub-functions thereof are
developed evenly. In addition to the diagram @, apattern

of the cognitive ability corresponding to the diagram @, a
total quotient (hereinafter, referred to as “TQ”) @ of the
respective functions as a general standard of the cognitive
ability, and top percent of the TQ may be further dis-
played.

[0105] As depicted in FIG. 75, the result display window
may further display a table @ showing a measurement value
(TQ) of each function of the cognitive ability and a top per-
cent (position) and a meaning (performance) corresponding
thereto, an image (6 ) showing sections of the respective func-
tion of the cognitive ability, and an expert’s opinion or expla-
nation @ about the table @

[0106] Asdepictedin FIG. 7¢, regarding a specific function
of the cognitive ability (“memory function” shown in FIG.
7¢), the result display window may further display an image

showing a section corresponding thereto, a polygonal
diagram @ showing a measurement result in each function
of the cognitive ability, a pattern of the cognitive ability
corresponding to the diagram (b), a total quotient (hereinaf-
ter, referred to as “TQ”) @ of the respective functions as a
general standard of the cognitive ability, and an expert’s opin-
ion or explanation @ about the table @ .

[0107] As depicted in FIG. 7d, the result display window
may further display a score @ of a performance result of a
user for an executed game content, the highest score of the
user (g), and the highest score @ of total users. Further, the
score (1) of the performance result may include a top percent
in total users, a top percent in age group, and a top
percent ® in top class. Furthermore, the result display win-
dow may further display a graph @ showing the percent @
in total users regarding the score of the performance
result, a histogram @ showing a change in scores of the user
during a certain period, and an expert’s opinion or explana-
tion é about the performance result of the user.
[0108] Referring to FIGS. 80 10, a serious game providing
method in accordance with an embodiment of the present
disclosure will be explained.

[0109] FIG. 8 is a flow chart showing a serious game pro-
viding method in accordance with an embodiment of the
present disclosure. FIG. 9 is a flow chart specifically showing
“providing at least one serious game content” shown in FIG.
8. FIG. 10 is a flow chart specifically showing “providing
development content data” shown in FIG. 9.

[0110] As depicted in FIG. 8, a serious game providing
method in accordance with an embodiment of the present
disclosure includes receiving an access request from at least
one user terminal via a network (S100), determining whether
auser using the user terminal is registered or not by searching
an access record of each registered user (S101), suggesting
new registration of the user terminal of a non-registered user
(S102), providing at least one of a multiple number of serious
game contents for cognitive ability measurement and devel-
opment to the user terminal of a registered user (S200), gen-
erating game performance data based on a performance result
of the registered user for the at least one provided serious
game content (S300), updating or generating cognitive ability
assessment data corresponding to the registered user based on
the game performance data (S400), providing the updated or
generated cognitive ability assessment data (S410), and end-
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ing or continuing providing serious game contents depending
on whether the connected user terminal continues playing a
game or not (S500).

[0111] Herein, the cognitive ability assessment data are
quantitative data of a cognitive ability of each registered user
based on a result of at least one time performance of a mul-
tiple number of serious game contents by the registered user.
[0112] Each of the multiple number of serious game con-
tents corresponds to at least one of a multiple number of
functions of a cognitive ability. In this case, as described
above by reference to FIG. 3, the multiple number of func-
tions includes the general memory function involved in
memorizing information, the psycho-motor function
involved in a connection between a brain and a neuromuscle,
the attention function involved in selectively concentrating on
a target, the executive function involved in getting used to
conditions and controlling an execution, and the emotion
function involved in controlling emotional factors.

[0113] Further, each of the multiple number of serious
game contents has two or more different levels of difficulty
and a measurement level randomly combining the two or
more different levels of difficulty. In this case, the two or more
different levels of difficulty and the measurement level
respectively include at least one stage made up of different
questions or problems.

[0114] As depicted in FIG. 9, the providing at least one of a
multiple number of serious game contents for cognitive abil-
ity measurement and development (S200) includes determin-
ing whether cognitive ability assessment data corresponding
to the registered user exist or not by searching an access
record of the registered user using the connected user terminal
(8210), when it is confirmed that cognitive ability assessment
data exist, receiving service selection data that select a mea-
surement service or a development service from the con-
nected user terminal (S211), when the development service is
selected according to the service selection data, providing
development content data for cognitive ability development
(S220), and when the measurement service is selected
according to the service selection data, providing measure-
ment content data for cognitive ability measurement (S230).
Further, when it is confirmed that the cognitive ability assess-
ment data do not exist, providing the measurement content
data for cognitive ability measurement (S240).

[0115] Herein, the development content data are provided
to execute at least one of the multiple number of serious game
contents by respective development levels. The at least one
serious game content is selected so as to correspond to the
cognitive ability assessment data or selected by the registered
user. The development level is selected as one of two or more
development levels in the at least one serious game contents
s0 as to correspond to the cognitive ability assessment data or
selected by the registered user. Further, the measurement
content data is provided to execute all of the multiple number
of serious game contents by the respective measurement lev-
els.

[0116] After the providing development content data
(8220), in generating game performance data (S301), devel-
opment game performance data are generated based on a
performance result of the registered user for a serious game
content performed according to the development content
data.

[0117] After the providing measurement content data
(S230 and S240), in generating game performance data (S302
and S303), measurement game performance data are gener-
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ated based on a performance result of the registered user for a
multiple number of serious game contents by the respective
measurement levels according to the measurement content
data.

[0118] Inthe determining whether cognitive ability assess-
ment data exist or not (S210), when it is confirmed that the
cognitive ability assessment data exist, cognitive ability
assessment data are updated based on the development game
performance data or the measurement game performance
data generated in S301 and S302 while cognitive ability
assessment data are updated or generated (S401).

[0119] Meanwhile, in the determining whether cognitive
ability assessment data exist or not (S210), when it is con-
firmed that the cognitive ability assessment data do not exist,
cognitive ability assessment data are generated based on the
measurement game performance data generated in S303
while cognitive ability assessment data are generated (S402).
[0120] As depicted in FIG. 10, the providing development
content data (S220) includes when it is confirmed that cog-
nitive ability assessment data correspond to the registered
user, selecting at least one of the multiple number of serious
game contents and respective development levels thereof
based on the authenticated cognitive ability assessment data
and providing a selection program depending on the selection
result (S221), receiving the user terminal’s acceptance or
refusal of the selection program (S222), and when the user
terminal’s acceptance of the selection program is received,
providing first development content data that execute the at
least one selected serious game content by respective selected
development levels according to the selection program
(S223). In this case, by a request of the user terminal, the first
development content data execute at least one selected seri-
ous game content in order according to the selection program
or in a random order regardless of the selection program.
[0121] Further, the providing development content data
(S220) includes when the user terminal’s refusal of the selec-
tion program is received, providing a content list showing two
or more available serious game contents among the multiple
number of serious game contents (S224), and receiving game
selection data that select at least one serious game content
based on the content list (S225) or receiving acceptance of a
game recommendation message (S225") from the connected
user terminal. In this case, the game recommendation mes-
sage recommends at least one of the multiple number of
serious game content selected by a user terminal of another
registered user instead of the registered user.

[0122] Theproviding development content data (S220) fur-
ther includes suggesting at least one of two or more develop-
ment levels contained in the at least one selected serious game
content according to the game selection data or the game
recommendation message based on the cognitive ability
assessment data of the registered user (S226), receiving the
user terminal’s acceptance or refusal of the suggested devel-
opment levels (S227), and when the user terminal’s accep-
tance of at least one of the suggested development levels is
received, providing second development content data that
execute the at least one selected serious game content by the
respective accepted development levels (S228). Moreover,
the providing development content data (S220) includes
when the user terminal’s refusal of at least one of the sug-
gested levels is received, providing third development content
data that execute the at least one selected serious game con-
tent according to the game selection data by respective devel-
opment levels selected by the user terminal (S229).
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[0123] Hereinafter, referring to FIGS. 1 and 2, a serious
game providing method in accordance with an embodiment
of the present disclosure will be explained in detail.

[0124] The user interface 110 receives an access request
from each user terminal 300 (S100) and searches for an access
record of aregistered user corresponding to the access request
of the user terminal 300 from access records of respective
registered users stored in the registered user information data-
base 121 (S101). Herein, the access record includes general
information, such as a name, an age, an educational level, of
the registered user, user authentication information such as an
ID and a password pre-established by the registered user, and
the number of times of access of the registered user.

[0125] In S101, if the access record of the registered user
corresponding to the access request of the user terminal 300 is
searched, the user interface 110 authenticates a user using the
user terminal 300 as a registered user. On the contrary, if the
access record of the registered user corresponding to the
access request of the user terminal 300 is not searched, the
user interface 110 refuses to authenticate a user using the user
terminal 300 and suggests new registration (5102).

[0126] The user interface 110 allows the user terminali310
of the registered user to access to the content providing unit
130 s0 as to be provided with at least one of a multiple number
of serious game contents for cognitive ability measurement
and development (S200). In this case, the user terminal 1310
is connected to the content control module 131 of the content
providing unit 130.

[0127] The content control module 131 searches an access
record of a registered user and determines whether there are
cognitive ability assessment data corresponding to the regis-
tered user (S210). That is, a cognitive ability of the registered
user is measured before a serious game content for cognitive
ability development is provided, and, thus, a more appropriate
cognitive ability development service can be provided.
[0128] Inthe determines whether there are cognitive ability
assessment data (S210), if it is confirmed that the cognitive
ability assessment data exist, the content control module 131
requests, to the user terminal i 310, for service selection data
that select one of a measurement service and a development
service and receives the service selection data from the user
terminal 1 310 (S211).

[0129] If the development service is selected according to
the service selection data of S211, the content control module
131 selects at least one of the multiple number of serious
game contents and respective levels based on the cognitive
ability assessment data confirmed in S210 and provides the
user terminal 1310 with a selection program depending on the
selection result (S221).

[0130] If the user terminal i 310 accepts the selection pro-
gram of S221, the content control module 131 transfers first
control data corresponding to the selection program to the
development module 132 and connects the user terminal 1310
with the development module 132. Accordingly, in response
to the first control data, the development module 132 provides
the user terminal i 310 with first development content data
that execute at least one selected serious game content by
respective selected development levels according to the selec-
tion program (S223).

[0131] If the user terminal i 310 refuses the selection pro-
gram of S221, the content control module 131 provides the
user terminal i 310 with a content list showing two or more
available serious game contents among the multiple number
of serious game contents (S224). In this case, the user termi-
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nal i 310 selects at least one of the two more serious game
contents in the content list of S224 and transmits game selec-
tion data depending on the selection result. Thus, the content
control module 131 receives the game selection data (S225).

[0132] The user terminal i 310 receives a game recommen-
dation message about at least one serious game content
selected by a user terminal 300, instead of the user terminal i
310, of another registered user that accesses the serious game
providing apparatus 100 and transmits acceptance or refusal
of the game recommendation message to the content control
module 131. Thus, the content control module 131 receives
the acceptance of the game recommendation message
(S225Y.

[0133] Thatis,in S225 or S225', the content control module
131 recognizes at least one selected serious game content
among the multiple number of serious game contents through
the game selection data or the accepted game recommenda-
tion message.

[0134] Then, the content control module 131 suggests at
least one development levels of the two or more different
levels of difficulty for the at least one selected serous game
content in S225 or S225', respectively, based on the cognitive
ability assessment data confirmed in S210 (S226).

[0135] Theuserterminal i 310 selects any one of the at least
one suggested development levels in S226 and transmits a
message of acceptance of the selected development levels or
refusal of the at least one suggested development levels.

[0136] Iftheuserterminali310’s acceptance of any one of
the atleast one suggested level is received, the content control
module 131 transfers second control data corresponding to
the at least one selected serious game content and the respec-
tive accepted development levels to the development module
132 and connects the user terminal i 310 with the develop-
ment module 132. Accordingly, in response to the second
control data, the development module 132 provides the user
terminal i 310 with second development content data that
execute the at least one selected serious game content in S225
or S225' by the respective accepted development levels in
S226 and S227 (S228).

[0137] Ifthe user terminali310’s refusal of the at least one
suggested level is received, the content control module 131
provides the user terminal i 310 with a level list showing two
or more selectable levels for the at least one selected serious
game content in S225 or S225'. The user terminal i 310 selects
respective development levels for the at least one selected
serious game content based on the level list and transmit level
selection data depending on the selection result.

[0138] Thus, the content control module 131 transfers third
control data corresponding to the at least one selected serious
game content and the respective selected development levels
to the development module 132 and connects the user termi-
nal i 310 with the development module 132. Accordingly, in
response to the third control data, the development module
132 provides the user terminal i 310 with third development
content data that execute the at least one selected serious
game content in S225 or S225' by the respective development
levels selected by the user terminal 1 310 (S229).

[0139] The registered user using the user terminal i 310
preforms at least one serious game content executed by
respective levels according to any one of the first development
content data of S223, the second development content data of
S228, and the third development content data of S229. And
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the performance check module 134 generates development
game performance data, based on a result of this performance
(S301).

[0140] As confirmed in S210, since the cognitive ability
assessment data corresponding to the registered user already
exist, the assessment processing unit 140 updates the cogni-
tive ability assessment data based on the development game
performance data generated in S301 (S401).

[0141] Ifthe measurement service is selected according to
the service selection data of S211, the content control module
131 connects the user terminal i 310 with the measurement
module 133.

[0142] In this case, the measurement module 133 provides
the connected user terminal i 310 with measurement content
data that execute the multiple number of serious game con-
tents by the respective measurement levels (S230).

[0143] Then, the registered user using the user terminal i
310 performs the multiple number of serious game contents
executed by the measurement levels according to the mea-
surement content data of S230. And the performance check
module 134 generates measurement game performance data,
based on a result of this performance (S302).

[0144] As confirmed in S210, although the cognitive ability
assessment data corresponding to the registered user already
exist, the measurement content data are provided according to
the selection of the registered user. Thus, the assessment
processing unit 140 updates the cognitive ability assessment
data based on the measurement game performance data gen-
erated in S302 (S401).

[0145] In S210, if it is confirmed that the cognitive ability
assessment data corresponding to the registered user do not
exist, the user terminal 1 310 is forced to access the measure-
ment module 133 by the content control module 131. Thus,
prior to providing a cognitive ability development service,
cognitive ability assessment data of the registered user are
generated first through a cognitive ability measurement ser-
vice and based on the generated cognitive ability assessment
data, the suggesting a content list (§221) and the suggesting
levels (S223) can be readily performed.

[0146] The measurement module 133 provides the user
terminal 1310 with measurement content data that execute the
multiple number of serious game contents by the respective
measurement levels (S240).

[0147] Then, the registered user using the user terminal i
310 performs the multiple number of serious game contents
executed by the respective measurement levels according to
the measurement content data in S240. And the performance
check module 134 generates measurement game perfor-
mance data, based on a result of this performance (S303).
[0148] As confirmed in S210, the cognitive ability assess-
ment data corresponding to the registered user do not exist,
and, thus, the assessment processing unit 140 generates cog-
nitive ability assessment data based on the measurement
game performance data generated in S303 (S402).

[0149] Further, the assessment processing unit 140 pro-
vides a result display window of the user terminal i 310 as
depicted in FIGS. 7a to 7¢ with the cognitive ability assess-
ment data updated and generated in S401 and S402, respec-
tively (S410) and the updated or generated cognitive ability
assessment data are stored in the cognitive ability database
122.

[0150] The content control module 131 ends or continues
providing serious game contents in response to a request of
the user terminal 1 310 (S500).
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[0151] Hereinafter, there will be explained examples of a
multiple number of serious game contents in accordance with
embodiments of the present disclosure.

[0152] FIGS. 11a to 114 show examples of a serious game
content corresponding to a memory function among a mul-
tiple number of serious game contents in accordance with an
embodiment of the present disclosure.

[0153] As an example of a serious game content corre-
sponding to a memory function among a multiple number of
serious game contents in accordance with an embodiment of
the present disclosure, there is a game carried out to memo-
rize at least one target such as a word, a number or an image.
[0154] That is, as depicted in FIG. 11a, at least one target
such as a word is displayed for a task showing time, and as
depicted in FIG. 115, a question window that displays at least
one obstacle different from the target together with the at least
one target is provided. Then, a user carries out the task by
selecting the target from the question window within a time
limit for selection, so that a memory function of a cognitive
ability can be measured or developed.

[0155] In the example of the serious game content corre-
sponding to the memory function, a level of difficulty can be
adjusted depending on a task showing time, the number of
targets, the number of obstacles, and a time limit for selection.
[0156] Further, a performance assessment of the user for
the task can be carried out based on items including the
number of times of selecting a target, a response time required
for selecting a target or an obstacle, and the number of times
of selecting an obstacle. As depicted in FIG. 11¢, game per-
formance data obtained by the performance assessment for
the task are numerically provided for each item, and as
depicted in FIG. 11d, cognitive ability assessment data
reflecting the game performance data of FIG. 11¢ can be
provided through a result display window.

[0157] FIGS. 124 to 12¢ show other examples of a serious
game content corresponding to a memory function among a
multiple number of serious game contents in accordance with
an embodiment of the present disclosure.

[0158] As an example of a serious game content corre-
sponding to a memory function among a multiple number of
serious game contents in accordance with an embodiment of
the present disclosure, there is a game carried out to memo-
rize respective positions of a multiple number of targets such
as words or numbers and an order of the multiple number of
targets.

[0159] That is, as depicted in FIG. 124, a multiple number
of targets irregularly displayed on a multiple number of sec-
tions is displayed for a task showing time, and as depicted in
FIG. 124, a question window that displays the multiple num-
ber of sections without showing the multiple number of tar-
gets is provided. Then, a user carries out the task by selecting
the multiple number of sections in order according to a ref-
erence order of selecting the multiple number of targets
within a time limit for selection, so that a memory function of
a cognitive ability can be measured or developed.

[0160] In this example of the serious game content corre-
sponding to the memory function, a level of difficulty can be
adjusted depending on the number of targets, a task showing
time, a time limit for selection, and a reference order of
selecting.

[0161] Further, a performance assessment of the user for
the task can be carried out based on items including the
number of times of selecting sections according to a reference
order of selecting, the number of times of selecting sections in
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order contrary to a reference order of selecting, and a
response time required for selecting sections. Game perfor-
mance data obtained by the performance assessment for the
task are numerically provided for each item, and as depicted
in FIG. 12¢, cognitive ability assessment data reflecting the
game performance data can be provided through a result
display window.

[0162] FIGS. 13a to 13¢ show still other examples of a
serious game content corresponding to a memory function
among a multiple number of serious game contents in accor-
dance with an embodiment of the present disclosure.

[0163] As an example of a serious game content corre-
sponding to a memory function among a multiple number of
serious game contents in accordance with an embodiment of
the present disclosure, there is a game carried out to memo-
rize a position of at least one target such as a word, a number,
or an image and an order of appearance of the at least one
target.

[0164] That is, as depicted in FIGS. 13a¢ and 135, tasks
including at least one target (a character circled on left upper
sidein FIG. 13a) and at least one obstacle (a character on right
upper side in FIG. 135) different from the target are irregu-
larly arranged on a multiple number of sections (depicted as
lotus leaves in FIGS. 13a and 135) and each task arranged in
each section is provided in a random order. Then, as depicted
in FIG. 13¢, a question window that displays the multiple
number of sections without showing the tasks is provided.
Then, a user carries out the task by selecting, in order, a
section where the target is positioned, from the multiple num-
ber of sections within a time limit for selection, so that a
memory function of a cognitive ability can be measured or
developed. In particular, the user may receive a task of select-
ing a section according to a reference order of selecting (for
example, an order of appearance of targets).

[0165] In this example of the serious game content corre-
sponding to the memory function, a level of difficulty can be
adjusted depending on the number of sections, the number of
targets, the number of obstacles, a task showing time, a time
limit for selection, and a reference order of selecting.

[0166] Further, a performance assessment of the user for
the task can be carried out based on items including the
number of times of selecting a section where a target is
positioned, the number of times of selecting a section where
atarget is positioned according to a reference order of select-
ing, the number of times of selecting a section where an
obstacleis positioned, and a response time required for select-
ing sections. Game performance data obtained by the perfor-
mance assessment for the task are numerically provided for
each item and cognitive ability assessment data reflecting the
game performance data can be provided through a result
display window.

[0167] FIG. 14 is provided to explain an example of a
serious game content corresponding to a psycho-motor func-
tion among a multiple number of serious game contents in
accordance with an embodiment of the present disclosure.
[0168] As an example of a serious game content corre-
sponding to a psycho-motor function among a multiple num-
ber of serious game contents in accordance with an embodi-
ment of the present disclosure, there is a game carried out to
move hands or arms in association with information obtained
with eyes.

[0169] That is, as depicted in FIG. 14, at least one correct
target (circled in grey on center in FIG. 14) and at least one
incorrect target (circled in black on each side in FIG. 14)
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controlled by game rules and a user object (circled in red in
FIG. 14) moved in the control of a user are displayed on a
screen. Then, the user carries out the task by moving the user
object (red) so as to be overlapped with the correct target
(yellow) while avoiding the incorrect target (blue), so that a
psycho-motor function of a cognitive ability can be measured
or developed.

[0170] In this example of the serious game content corre-
sponding to the psycho-motor function, a level of difficulty
can be adjusted depending on the respective numbers of cor-
rect targets and incorrect targets, an appearance interval, an
appearance position, a speed of movement, and a time for
keeping a movement.

[0171] Further, a performance assessment of the user for
the task can be carried out based on items including the
number of times of overlapping a user object with a correct
target, and the number of times of overlapping a user object
with an incorrect target. Game performance data obtained by
the performance assessment for the task are numerically pro-
vided for each item and cognitive ability assessment data
reflecting the game performance data can be provided
through a result display window.

[0172] FIGS. 154 to 15¢ are provided to explain examples
of'a serious game content corresponding to an attention func-
tion among a multiple number of serious game contents in
accordance with an embodiment of the present disclosure.
[0173] As an example of a serious game content corre-
sponding to an attention function among a multiple number of
serious game contents in accordance with an embodiment of
the present disclosure, there is a game carried out to recognize
an order of a multiple number of targets such as words,
numbers or images.

[0174] That is, in accordance with an example of the seri-
ous game content corresponding to the attention function, as
depicted in FIG. 15a, a reference order of selecting a multiple
number of targets is provided, and as depicted in FIG. 155, a
question window that displays the multiple number of targets
dispersed at random is provided. Then, a user carries out the
task by selecting the multiple number of sections according to
the reference order of selecting the multiple number of targets
within a time limit for selection, so that an attention function
of a cognitive ability can be measured or developed.

[0175] In this example of the serious game content corre-
sponding to the attention function, a level of difficulty can be
adjusted depending on the number of targets, a time limit for
selection, and a reference order of selecting.

[0176] Further, a performance assessment of the user for
the task can be carried out based on items including the
number of times of selecting a multiple number of targets
according to a reference order of selecting, the number of
times of selecting a multiple number of targets in order con-
trary to a reference order of selecting, and a response time
required for selecting a multiple number of targets. Game
performance data obtained by the performance assessment
for the task are numerically provided for each item, and as
depicted in FIG. 15¢, cognitive ability assessment data
reflecting the game performance data can be provided
through a result display window.

[0177] Asdescribed above, a serious game providing appa-
ratus and a serious game providing method in accordance
with the embodiments of the present disclosure provide a
serious game for cognitive ability measurement and develop-
ment of a user. Based on a result of at least one time perfor-
mance of a multiple number of serious game contents respec-
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tively corresponding to at least one of a multiple number of
functions classified from a cognitive ability, the cognitive
ability is measured, and, thus, all of the functions of the
cognitive ability can be measured equally. Therefore, reliabil-
ity can be improved. Further, various serious game contents
can be used, and, thus, it is possible to retain a user’s interest.
Furthermore, by adjusting a level of difficulty of each serious
game content, it is easy to update the serious game content to
be suited to a user, and, thus, it becomes easier to provide a
personalized service.

[0178] The above description of the present disclosure is
provided for the purpose of illustration, and it would be
understood by those skilled in the art that various changes and
modifications may be made without changing technical con-
ception and essential features of the present disclosure. Thus,
it is clear that the above-described embodiments are illustra-
tive in all aspects and do not limit the present disclosure. For
example, each component described to be of a single type can
be implemented in a distributed manner. Likewise, compo-
nents described to be distributed can be implemented in a
combined manner.

[0179] The scope of the present disclosure is defined by the
following claims rather than by the detailed description of the
embodiment. It shall be understood that all modifications and
embodiments conceived from the meaning and scope of the
claims and their equivalents are included in the scope of the
present disclosure.

EXPLANATION OF CODES

[0180] 100: Serious game providing apparatus
[0181] 110: User interface

[0182] 120: Information management unit
[0183] 130: Content providing unit

[0184] 131: Content control module

[0185] 132: Development module

[0186] 133: Measurement module

[0187] 134: Performance check module
[0188] 140: Assessment processing unit
[0189] 300: User terminal

[0190] 310: User terminal i of registered user
[0191] 320: User terminal j of non-registered user

What is claimed is:

1. A serious game providing apparatus comprising:

a content providing unit that provides at least one of a
multiple number of serious game contents for cognitive
ability measurement and development to a user terminal
of a registered user; and

an assessment processing unit that provides cognitive abil-
ity assessment data corresponding to the registered user
based on a result of at least one time performance of the
multiple number of serious game contents,

wherein the multiple number of serious game contents
corresponds to at least one of a multiple number of
functions classified from the cognitive ability, and the
multiple number of functions includes a memory func-
tion involved in memorizing information, a psycho-mo-
tor function involved in a connection between a brain
and a neuromuscle, an attention function involved in
selectively concentrating on a target, an executive func-
tion involved in getting used to conditions and control-
ling an execution, and an emotion function involved in
controlling emotional factors.
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2. The serious game providing apparatus of claim 1,

wherein each of the multiple number of serious game con-
tents includes two or more different levels of difficulty
and a randomly combined measurement level from two
or more different levels of difficulty, and

the content providing unit includes:

a development module configured to provide development
content data that execute at least one of the multiple
number of serious game contents by respective levels;

a measurement module configured to provide measure-
ment content data that execute all of the multiple number
of serious game contents by the measurement level;

a performance check module configured to generate game
performance data based on a performance result of the
registered user for at least one serious game content
executed by the respective levels according to the devel-
opment content data or based on a performance result of
the registered user for the multiple number of serious
game contents executed by the respective measurement
levels according to the measurement content data; and

a content control module configured to allow the user ter-
minal of the registered user to access the measurement
module or the development module depending on
whether there are the cognitive ability assessment data
corresponding to the registered user or not.

3. The serious game providing apparatus of claim 2,

wherein the content control module determines whether
there are the cognitive ability assessment data corre-
sponding to the registered user or not based on an access
record of the registered user, and

if it is confirmed that the cognitive ability assessment data
do not exist, the user terminal of the registered user is
allowed to access the measurement module.

4. The serious game providing apparatus of claim 3,

wherein if it is confirmed that the cognitive ability assess-
ment data exist, the content control module selects the at
least one serious game content and respective develop-
ment levels of the different levels of difficulty for the at
least one serious game content based on the cognitive
ability assessment data and provides a selection program
according to the selection result, and

ifthe user terminal’s acceptance of the selection program is
received, first control data corresponding to the selection
program are transferred to the development module, and

if the first control data are received, the development mod-
ule arranges the at least one selected serious game con-
tent in order based on the selection program or in a
random order regardless of the selection program by a
request of the user terminal and provides first develop-
ment data that execute the at least one serious game
content by the respective selected development levels.

5. The serious game providing apparatus of claim 4,

wherein if the user terminal’s refusal of the selection pro-
gram is received,

the content control module provides a content list that
shows two or more available serious game contents
among the multiple number of serious game contents
and receives game selection data that select the at least
one serious game content based on the content list from
the user terminal, or

the content control module receives, from the user termi-
nal, acceptance of a game recommendation message that
recommends at least one serious game content selected
by another user terminal instead of the user terminal, and
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the content control module suggests at least one develop-
ment levels of the two or more different levels of diffi-
culty for the at least one selected serious game content
based on the cognitive ability assessment data.

6. The serious game providing apparatus of claim 5,

wherein if the user terminal’s acceptance of the at least one
suggested level is received, the content control module
transfers second control data corresponding to the at
least one selected serious game content and the accepted
level to the development module, and

if the second control data are received, the development
module provides second development content data that
execute the at least one selected serious game content by
the respective accepted development levels.

7. The serious game providing apparatus of claim 6,

wherein if the user terminal’s refusal of the at least one
suggested level is received, the content control module
provides a level list that shows two or more selectable
development levels of the two or more different levels of
difficulty for the at least one selected serious game con-
tent, and

if level selection data that select a level for the at least one
selected serious game content based on the level list are
received from the user terminal, third control data cor-
responding to the at least one selected serious game
content and the level selection data are transferred to the
development module, and

if the third control data are received, the development mod-
ule provides third development content data that execute
the at least one selected serious game content by the
respective development levels selected by the user ter-
minal.

8. The serious game providing apparatus of claim 2, further

comprising:

a user interface that receives an access request from each
user terminal via a network and by using an access
record of each registered user, a user terminal of the
registered user among the user terminals is allowed to
access the content control module; and

an information management unit that stores an access
record corresponding to each registered user, the cogni-
tive ability assessment data, and the multiple number of
serious game contents.

9. The serious game providing apparatus of claim 2,

wherein if it is confirmed by the content control module
that the cognitive ability assessment data exist, the
assessment processing unit updates the cognitive ability
assessment data based on the game performance data,
and

if it is confirmed by the content control module that the
cognitive ability assessment data do not exist, the assess-
ment processing unit generates the cognitive ability
assessment data based on the game performance data
based on a performance result of the registered user for
the multiple number of serious game contents executed
by the respective measurement level according to the
measurement content data.

10. The serious game providing apparatus of claim 1,

wherein the assessment processing unit includes:

a behavior analysis assessment module that combines the
game performance data generated by the performance
check module to generate the cognitive ability assess-
ment data in a quantitative form;
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a pattern classification module that analyzes a repeated
pattern in the cognitive ability assessment data and gen-
erates pattern classification data;

apathological data analysis module that draws any particu-
lar matter from the cognitive ability assessment data
based on average of cognitive ability assessment data
corresponding to the registered user and at least one of
other registered users and generates pathological data
based on the particular matter;

an IQ usefulness and stability assessment module that ana-
lyzes a change in the cognitive ability assessment data
and generates improvement assessment data showing a
level of improvement in the cognitive ability of the reg-
istered user; and

an emotion and learning motive analysis module that ana-
lyzes a difference between the cognitive ability assess-
ment data and the average of cognitive ability assess-
ment data and generates comparison data,

wherein at least one of the cognitive ability assessment
data, the pattern classification data, the pathological
data, the improvement assessment data, and the com-
parison data are provided to the user terminal through a
result display window displaying at least one of numeri-
cal values, diagrams, and an opinion of an expert.

11. The serious game providing apparatus of claim 1,

wherein a serious game content corresponding to the
memory function is carried out to memorize at least one
target such as a word, a number or an image, and the at
least one target is displayed for a task showing time, a
question window that randomly displays at least one
obstacle different from the target together with the at
least one target is provided, and a task of selecting the
target from the at least one obstacle and the at least one
target within a time limit for selection is provided, and

alevel of difficulty ofthe serious game content correspond-
ing to the memory function is adjusted depending on the
task showing time, the number of the targets, the number
of the obstacles, and the time limit for selection, and

items for assessing the registered user for the task include
the number of times of selecting the target, a response
time required for selecting the target or the obstacle, and
the number of times of selecting the obstacle.

12. The serious game providing apparatus of claim 1,

wherein a serious game content corresponding to the
memory function is carried out to memorize respective
positions of a multiple number of targets such as words
or numbers and an order of the multiple number of
targets, and a multiple number of targets irregularly
displayed on a multiple number of sections is displayed
for atask showing time, a question window that displays
the multiple number of sections without showing the
multiple number of targets is provided, and a task of
selecting the multiple number of sections in order
according to a reference order of selecting the multiple
number of targets within a time limit for selection is
provided, and

alevel of difficulty ofthe serious game content correspond-
ing to the memory function is adjusted depending on the
number of the targets, the task showing time, the time
limit for selection, and the reference order of selecting,
and

items for assessing the registered user for the task include
the number of times of selecting the sections according
to the reference order of selecting, the number of times
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of selecting the sections in order contrary to the refer-
ence order of selecting, and a response time required for
selecting the sections.

13. The serious game providing apparatus of claim 1,

wherein a serious game content corresponding to the
memory function is carried out to memorize a position
of at least one target such as a word, a number, or an
image and an order of appearance of the at least one
target, and tasks including at least one target and at least
one obstacle different from the target are randomly
arranged on a multiple number of sections for a task
showing time and each task arranged in each section is
provided in a random order for each task showing time,
a question window that displays the multiple number of
sections without showing the tasks is provided, and a
task of selecting, in order, a section where the at least one
target is positioned, from the multiple number of sec-
tions within a time limit for selection is provided, and

alevel of difficulty of the serious game content correspond-
ing to the memory function is adjusted depending on the
number of the sections, the number of the targets, the
number of the obstacles, the task showing time, the time
limit for selection, and the reference order of selecting,
and

items for assessing the registered user for the task include
the number of times of selecting the section where the
target is positioned, the number of times of selecting the
section where the target is positioned according to the
reference order of selecting, the number of times of
selecting a section where the obstacle is positioned, and
a response time required for selecting the sections.

14. The serious game providing apparatus of claim 1,

wherein a serious game content corresponding to the psy-
cho-motor function is carried out to move hands or arms
in association with information obtained with eyes, and
atleast one correct target and at least one incorrect target
controlled by game rules and a user object moved in the
control of a user are displayed on a screen and a task of
moving the user object to be overlapped with the correct
target while avoiding the incorrect target is provided,
and

alevel of difficulty of the serious game content correspond-
ing to the psycho-motor function is adjusted depending
on the respective numbers of the correct targets and the
incorrect targets, an appearance interval, an appearance
position, a speed of movement, and a time for keeping a
movement, and

items for assessing the registered user for the task include
the number of times of overlapping the user object with
the correct target, and the number of times of overlap-
ping the user object with the incorrect target.

15. The serious game providing apparatus of claim 1,

wherein a serious game content corresponding to the atten-
tion function is carried out to recognize an order of a
multiple number of targets such as words, numbers or
images, and a question window that displays the mul-
tiple number of targets dispersed at random and a refer-
ence order of selecting the multiple number of targets are
provided, and a task of selecting the multiple number of
targets in the reference order of selecting within a time
limit for selection, and

alevel of difficulty of the serious game content correspond-
ing to the attention function is adjusted depending on the
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number of the targets, the time limit for selection, and
the reference order of selecting, and

items for assessing the registered user for the task include
the number of times of selecting the multiple number of
targets according to the reference order of selecting, the
number of times of selecting the multiple number of
targets in order contrary to the reference order of select-
ing, and a response time required for selecting the mul-
tiple number of targets.

16. A serious game providing apparatus comprising:

a content providing unit that provides at least one of a
multiple number of serious game contents for cognitive
ability measurement and development to a user terminal
of a registered user; and

an assessment processing unit that provides cognitive abil-
ity assessment data corresponding to the registered user
based on a result of at least one time performance of the
multiple number of serious game contents,

wherein the at least one serious game content is contained
in a selection program provided by the content providing
unit according to a selection result based on the cogni-
tive ability assessment data corresponding to the regis-
tered user, or

the at least one serious game content is selected by the user
terminal based on a content list that shows two or more
available serious game content from the content provid-
ing unit among the multiple number of serious game
contents, or

the at least one serious game content is selected by another
user terminal connected with the content providing unit
instead of the user terminal.

17. The serious game providing apparatus of claim 16,

wherein the multiple number of serious game contents
corresponds to at least one of a multiple number of
functions classified from the cognitive ability, and the
multiple number of functions includes a memory func-
tion involved in memorizing information, a psycho-mo-
tor function involved in a connection between a brain
and a neuromuscle, an attention function involved in
selectively concentrating on a target, an executive func-
tion involved in getting used to conditions and control-
ling an execution, and an emotion function involved in
controlling emotional factors, and

each of the multiple number of serious game contents
includes two or more different levels of difficulty and a
randomly combined measurement level from two or
more levels.

18. The serious game providing apparatus of claim 17,

wherein the content providing unit includes:

a development module configured to provide development
content data that execute the at least one selected serious
game content by respective levels;

a measurement module configured to provide measure-
ment content data that execute all of the multiple number
of serious game contents by the measurement level;

a performance check module configured to generate game
performance data based on a performance result of the
registered user for at least one serious game content
executed by the respective levels according to the devel-
opment content data or based on a performance result of
the registered user for the multiple number of serious
game contents executed by the measurement level
according to the measurement content data; and



US 2013/0079078 Al

a content control module configured to allow the user ter-
minal of the registered user to access the measurement
module or the development module depending on
whether there are the cognitive ability assessment data
corresponding to the registered user or not,

wherein the content control module determines whether
there are the cognitive ability assessment data corre-
sponding to the registered user or not based on an access
record of the registered user, and if it is confirmed that
the cognitive ability assessment data do not exist, the
user terminal of the registered user is allowed to access
the measurement module.

19. The serious game providing apparatus of claim 18,

wherein if it is confirmed that the cognitive ability assess-
ment data exist, the content control module selects the at
least one serious game content and the respective levels
based on the cognitive ability assessment data and pro-
vides a selection program according to the selection
result,

the development module provides a user terminal that
accepts the selection program with first development
content data that execute the at least one selected serious
game content by the respective selected levels, and

the first development content data execute the at least one
selected serious game content in order based on the
selection program or in a random order regardless of the
selection program by a request of the user terminal.

20. The serious game providing apparatus of claim 19,

wherein the content control module provides the content
list to a user terminal that refuses the selection program
and receives game selection data that select the at least
one serious game content based on the content list from
the user terminal, or

the content control module receives, from the user termi-
nal, acceptance of a game recommendation message that
recommends at least one serious game content selected
by another user terminal instead of the user terminal, and

based on the cognitive ability assessment data, the content
control module suggests at least one of the two or more
levels for the at least one selected serious game content,
and

the development module provides a user terminal that
accepts any one of the at least one suggested level with
second development content data that execute the at
least one selected serious game content by the accepted
level, and

the development module provides a user terminal that
refuses the at least one suggested level with third devel-
opment content data that execute the at least ones
selected serious game content by the respective levels
selected by the user terminal.

21. A serious game providing method comprising:

receiving an access request from at least one user terminal
via a network;

providing at least one of a multiple number of serious game
contents for cognitive ability measurement and develop-
ment to a user terminal of a registered user among the at
least one user terminal by searching an access record of
each registered user;

generating game performance data based on a performance
result of the registered user for the at least one provided
serious game content;
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updating or generating cognitive ability assessment data
corresponding to the registered user based on the game
performance data;

providing the updated or generated cognitive ability
assessment data,

wherein the cognitive ability assessment data are based on
a result of at least one time performance of the multiple
number of serious game contents by the registered user,
and

the multiple number of serious game contents corresponds
to at least one of a multiple number of functions classi-
fied from the cognitive ability, and the multiple number
of functions includes a memory function involved in
memorizing information, a psycho-motor function
involved in a connection between a brain and a neuro-
muscle, an attention function involved in selectively
concentrating on a target, an executive function involved
in getting used to conditions and controlling an execu-
tion, and an emotion function involved in controlling
emotional factors.

22. The serious game providing method of claim 21,

wherein each of the multiple number of serious game con-
tents includes two or more different levels of difficulty
and a randomly combined measurement level from two
or more levels,

the providing at least one of a multiple number of serious
game contents includes:

determining whether the cognitive ability assessment data
corresponding to the registered user exist or not by
searching an access record of the registered user;

when it is confirmed that cognitive ability assessment data
exist, providing development content data that execute
at least one of the multiple number of serious game
contents by the respective levels; and

when it is confirmed that the cognitive ability assessment
data do not exist, providing measurement content data
that execute all of the multiple number of serious game
contents by the measurement level.

23. The serious game providing method of claim 22,

wherein the providing development content data includes:

when it is confirmed that cognitive ability assessment data,
selecting the at least one serious game content and
respective levels based on the confirmed cognitive abil-
ity assessment data and providing a selection program
depending on the selection result;

when the user terminal’s acceptance of the selection pro-
gram is received, arranging at least one selected serious
game content in order based on the selection program or
in a random order regardless of the selection program by
a request of the user terminal and providing first devel-
opment content data that execute at least one arranged
serious game content by the respective selected levels;

when the user terminal’s refusal of the selection program is
received, providing a content list showing two or more
available serious game contents among the multiple
number of serious game contents;

receiving the user terminal’s game selection data that select
the at least one serious game content based on the con-
tent list;

suggesting at least one of two or more levels contained in at
least one selected serious game content according to the
game selection data based on the cognitive ability
assessment data;
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when the user terminal’s acceptance of any one of the at
least suggested level is received, providing second
development content data that execute the at least one
selected serious game content by the accepted level; and

when the user terminal’s refusal of at least one suggested
level is received, providing third development content
data that execute the at least one selected serious game
content by respective levels selected by the user termi-
nal.

24. The serious game providing method of claim 22,

wherein the updating or generating cognitive ability
assessment data corresponding to the registered user
includes:

when it is confirmed that the cognitive ability assessment
data exist in the determining whether the cognitive abil-
ity assessment data corresponding to the registered user
exist or not, updating the cognitive ability assessment
data corresponding to the registered user based on the
game performance data; or

when it is confirmed that the cognitive ability assessment
data do not exist in the determining whether the cogni-
tive ability assessment data corresponding to the regis-
tered user exist or not, generating the cognitive ability
assessment data corresponding to the registered user
based on the game performance data.
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25. The serious game providing method of claim 21,

wherein the providing the updated or generated cognitive
ability assessment data includes:

generating numerical data by quantitatively converting the
cognitive ability assessment data;

generating pattern classification data by analyzing a
repeated pattern in the cognitive ability assessment data;

generating pathological data by drawing a particular matter
from the cognitive ability assessment data based on aver-
age of cognitive ability assessment data corresponding
to the registered user and at least one of other registered
users;

generating improvement assessment data showing a level
of improvement in the cognitive ability of the registered
user by analyzing a change in the cognitive ability
assessment data;

generating comparison data by analyzing a difference
between the cognitive ability assessment data and the
average of cognitive ability assessment data; and

providing at least one of the numerical data, the pattern
classification data, the pathological data, the improve-
ment assessment data, and the comparison data to the
user terminal through a result display window display-
ing at least one of numerical values, diagrams, and an
opinion of an expert.

#* #* #* #* #*



