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(57) ABSTRACT

The present disclosure provides a method and device for
analyzing user satisfaction of screen sports contents.
According to one embodiment, the present disclosure pro-
vides a method of analyzing user satisfaction of a screen
sports content, including generating first satisfaction detec-
tion information based on real-time chat data of a user using
a text feature recognition model, generating second satis-
faction detection information based on real-time chat data of
the user using a language feature recognition model, and
predicting real-time satisfaction of the user based on the first
satisfaction detection information and the second satisfac-
tion detection information using a satisfaction prediction
model.

100

110

input/output
interface

140—

Processor

130
120

memaory




Patent Application Publication  Aug. 29, 2024 Sheet 1 of 4

processor

7130
120 )

100
110
input/output
interface
140 —

memory

FIG. 1

US 2024/0292057 Al



Patent Application Publication

chat data

learning
data DB

sentence
refinement unit

Aug. 29, 2024 Sheet 2 of 4

201

202

text feature
recognition
model

220

240~

language
feature extractor

language
feature

recognition

model

satisfaction
prediction
model

250

1

US 2024/0292057 Al



Patent Application Publication  Aug. 29, 2024 Sheet 3 of 4 US 2024/0292057 A1

real-time 301
chat data
I 3,0 330 |
300—\4 ) ) '
—~ 1
: sentence language :
I | refinement unit feature extractor| |
: :
] |
] |
] |
I |
| |
| |
! lanm mna |
: text fea.tlure 320 feature :
| recognition iti I
: model 340 —~_| recognition :
: model !
| |
I |
| |
I |
I |
I |
] |
! \1 !
1 |
I |
| |
: satisfaction !
! prediction 350 !
! model |
I I
] |
I |
I |
e e e |

1

lreal—.time | 302
satisfaction data

FIG.3



Patent Application Publication  Aug. 29, 2024 Sheet 4 of 4 US 2024/0292057 A1

( START )

\

generating first satisfaction detection information based on  |_~8410
real-time chat data using text feature recognition model

\

generating second satisfaction detection information based on | 8420
real-time chat data using language feature recognition model

A

predicting user's real-time satisfaction level based on |_~S430

first satisfaction detection information and second satisfaction
detection information using satisfaction prediction model

END

FIG. 4



US 2024/0292057 Al

METHOD AND APPARATUS FOR
ANALYZING SATISFACTION OF SCREEN
SPORTS CONTENTS USER

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based on, and claims priority to,
Korean Patent Application Number 10-2023-0025171, filed
on Feb. 24, 2023, the disclosure of which is incorporated by
reference herein in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to a method and
device for analyzing user satisfaction of screen sports con-
tents. Specifically, the present disclosure relates to a method
and device for analyzing user satisfaction in real time based
on real-time chat data of users who have multiple accesses
online in an experiential sports game played using screen
sports contents.

BACKGROUND

[0003] The following descriptions serve solely to provide
the background information related to the present embodi-
ment and do not constitute the prior art.

[0004] With the development of machine learning algo-
rithms such as deep learning, various methods of measuring
user satisfaction using various types of data such as sensor
data, image data, voice data, and text data have been
proposed. For example, various emotion recognition models
are being developed, such as recognizing facial expressions
in human facial images to predict emotions, or recognizing
and classifying a speaker’s emotion from voice signals.
[0005] Recently, a variety of screen sports contents in
which many people participate remotely through online
service have been provided. Unlike an experiential content
service for a single user in which only interaction between
a content providing system and the user occurs, in the case
of online-based experiential content for multiple users, not
only the interaction between a content providing system and
a user, but also interaction between users can occur in the
process of experiencing the content. For example, users who
experience a single screen sports content together may
exchange information related to their current feelings with
other users through voice or text. By using the real-time
interaction information between users to comprehensively
analyze the emotions that the users feel during the content
experience process, the user’s satisfaction can be analyzed in
real time, and the user’s real-time satisfaction is useful for
improving the corresponding screen sports content or devel-
oping other sports contents. Therefore, there is a need for a
method capable of accurately analyzing the satisfaction of
screen sports content users in real time using real-time
interaction information between the users.

SUMMARY

[0006] The main purpose of the present disclosure is to
provide a method and device capable of predicting user
satisfaction based on text features and language features of
real-time chat data of screen sports content using a plurality
of learning models, and automatically inferring real-time
satisfaction of screen sports content users based on the
satisfaction predicted using different characteristics.
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[0007] The purposes of the present disclosure are not
limited to those mentioned above, and other purposes not
mentioned herein will be clearly understood by those skilled
in the art from the following description.

[0008] According to one embodiment, the present disclo-
sure provides a method of analyzing user satisfaction of a
screen sports content, including generating first satisfaction
detection information based on real-time chat data of a user
using a text feature recognition model, generating second
satisfaction detection information based on real-time chat
data of the user using a language feature recognition model,
and predicting real-time satisfaction of the user based on the
first satisfaction detection information and the second sat-
isfaction detection information using a satisfaction predic-
tion model.

[0009] According to another embodiment, the present
disclosure provides a satisfaction analysis device, including
a memory that stores one or more instructions, and one or
more processors to execute the one or more instructions
stored in the memory, wherein the processor is configured to
generate first satisfaction detection information based on
real-time chat data of a user using a text feature recognition
model, generate second satisfaction detection information
based on the real-time chat data of the user using a language
feature recognition model and predict real-time satisfaction
of the user based on the first satisfaction detection informa-
tion and the second satisfaction detection information using
a satisfaction prediction model.

[0010] According to one embodiment of the present dis-
closure, by accurately analyzing the real-time satisfaction of
the content user based on text features and language fea-
tures, which are two different characteristics of real-time
chat data of screen sports content, the quality of screen
sports content service can be improved and the demand for
the corresponding service can be increased.

[0011] The effects of the present disclosure are not limited
to the effects mentioned above, and other effects not men-
tioned will be clearly understood by those skilled in the art
from the description below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a block diagram of a satisfaction analysis
device according to one embodiment of the present disclo-
sure.

[0013] FIG. 2 is a diagram for explaining a process of
generating a plurality of learning models included in the
satisfaction analysis device according to one embodiment of
the present disclosure.

[0014] FIG. 3 is a diagram for explaining a process of
determining a user’s real-time satisfaction level through the
satisfaction analysis device according to one embodiment of
the present disclosure.

[0015] FIG. 4 is a flowchart illustrating a satisfaction
analysis method according to one embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0016] Hereinafter, some embodiments of the present dis-
closure will be described in detail with reference to the
accompanying illustrative drawings. In the following
description, like reference numerals preferably designate
like elements, although the elements are shown in different
drawings. Further, in the following description of some



US 2024/0292057 Al

embodiments, a detailed description of related known com-
ponents and functions when considered to obscure the
subject of the present disclosure will be omitted for the
purpose of clarity and for brevity.

[0017] Various ordinal numbers or alpha codes such as
first, second, i), ii), a), b), etc., are prefixed solely to
differentiate one component from the other but not to imply
or suggest the substances, order, or sequence of the com-
ponents. Throughout this specification, when a part
“includes” or “comprises” a component, the part is meant to
further include other components, not to exclude thereof
unless specifically stated to the contrary. The terms such as
“unit,” “module,” and the like refer to one or more units for
processing at least one function or operation, which may be
implemented by hardware, software, or a combination
thereof.

[0018] The description of the present disclosure to be
presented below in conjunction with the accompanying
drawings is intended to describe exemplary embodiments of
the present disclosure and is not intended to represent the
only embodiments in which the technical idea of the present
disclosure may be practiced.

[0019] FIG. 1is a block diagram of a satisfaction analysis
device according to one embodiment of the present disclo-
sure.

[0020] Referring to FIG. 1, the satisfaction analysis device
100 includes all or some of an input/output interface 110, a
processor 120, and a memory 130. In this case, the input/
output interface 110, the processor 120, and the memory 130
can transmit data therebetween through a bus 140.

[0021] All blocks shown in FIG. 1 are not essential
components of the satisfaction analysis device 100, and
some blocks included in the satisfaction analysis device 100
may be added, changed, or deleted in another embodiment.
[0022] The input/output interface 110 may be connected to
an external device to receive real-time chat data for predict-
ing real-time satisfaction of a user in the process of expe-
riencing screen sports content. For example, the input/output
interface 110 may be communicatively connected to a screen
sports content service server to receive real-time chat data
input by a plurality of users. In this case, the input/output
interface 110 may further include a hardware module such as
a network interface card, a network interface chip, and a
networking interface port, or a software module such as a
network device driver or a networking program to configure
a communication connection.

[0023] The input/output interface 110 may transmit real-
time satisfaction data generated by the processor 120 to an
external server or storage device. For example, the satisfac-
tion analysis device 100 may transmit real-time satisfaction
data to a service management server through the input/
output interface 110, and a service provider of screen sports
content may use the real-time satisfaction data for service
quality management such as content updates and customer
management.

[0024] The processor 120 generates first satisfaction
detection information based on user real-time chat data
using a text feature recognition model.

[0025] In the process of experiencing the screen sports
content, the satisfaction analysis device 100 receives chat
data between a plurality of users in real time. In this case, the
chat data may include various text data related to conver-
sations between the plurality of users during the content
experience process. For example, during the content expe-
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rience process, users may exchange not only conversations
about their feelings during the content experience process,
but also conversations to convey information about the
content, and furthermore, conversations about content unre-
lated to the content.

[0026] User input conversation contents into a chat win-
dow in real time, and the input conversation contents are
displayed to all users through the chat window in the order
of input. Accordingly, the inputted real-time chat data may
include a plurality of text data arranged according to the
input order by a plurality of users.

[0027] The processor 120 generates a unit sentence by
performing sentence refinement on real-time chat data. In
this case, the sentence refinement is a process of pre-
processing various text data included in the chat data into a
sentence structure unit of a predetermined minimum size to
obtain sentence structures or semantic features.

[0028] The generated unit sentence includes at least one
word related to the emotion felt by the user. For example,
when a user is playing a virtual baseball game with other
users while staring at a baseball game image projected on a
screen, the user may chat with other users in real time about
the user’s or other users’ play, game scoring situation, or the
likelihood of winning or losing the game. In this case,
messages in text data format transmitted through chatting
may include one or more unit sentences, each of which may
include one or more words indicative of a particular emo-
tion.

[0029] The processor 120 extracts text features based on
the meaning of one or more words included in a unit
sentence using the text feature recognition model that has
been trained, and predicts a satisfaction level represented by
the corresponding unit sentence based on the extracted text
features.

[0030] Specifically, a unit sentence that indicates a user is
satisfied may include words with meanings associated with
positive emotions, such as joy, impressed, excited, expec-
tation, calm, etc. On the other hand, a unit sentence that
indicates a user is dissatisfied may include words with
meanings associated with negative emotions, such as angry,
dislike, disappointed, sad, etc. In this way, a user’s satisfac-
tion level can be measured based on satisfaction-related text
features, which are determined by the presence of satisfac-
tion-related text in the unit sentence and its distribution or
frequency.

[0031] The trained text feature recognition model gener-
ates first satisfaction detection information based on the
extracted text feature. The first satisfaction detection infor-
mation may be digitized information about a probability that
the input unit sentence is a sentence indicating the user’s
satisfaction.

[0032] The trained text feature recognition model may be
a model trained to predict a user’s satisfaction from the text
features of the input unit sentence using a machine learning
algorithm. Specifically, the text feature recognition model is
trained to learn text features related to a preset satisfaction
level using learning data generated based on a large amount
of previous chat data, and to output the first satisfaction
detection information regarding the probability that the unit
sentence is a sentence indicating a user’s satisfaction with
the screen sports content based on the text features included
in the corresponding unit sentence of the real-time chat data.
[0033] According to another embodiment, the text feature
recognition model may be a neural network model trained
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using a deep learning algorithm to extract satisfaction-
related text features based on the meaning of the text present
in the unit sentence, and output the probability that the unit
sentence corresponds to a sentence indicating satisfaction of
the user as the first satisfaction detection information.
[0034] The processor 120 generates second satisfaction
detection information based on the real-time chat data using
a language feature recognition model.

[0035] The processor 120 performs sentence refinement
on the real-time chat data to generate a unit sentence. In this
case, the unit sentence is the same as the unit sentence input
to the text feature recognition model. That is, the processor
120 generates the first satisfaction detection information and
the second satisfaction detection information using the same
single unit sentence for the real-time chat data.

[0036] The processor 120 extracts language features of the
unit sentence and generates a speech expression attribute
corresponding to the unit sentence. In this case, the speech
expression attribute may be a user’s emotional information
implied from the structure of the unit sentence. The proces-
sor 120 may generate the speech expression attributes for the
unit sentence using various natural language processing
algorithms.

[0037] Specifically, the unit sentence is formed by arrang-
ing a plurality of words having respective meanings in a
linguistic order. Therefore, the meaning of the sentence may
vary according to the connection relationship between the
words as well as the meaning of the text constituting the unit
sentence.

[0038] For example, the user’s emotion implied by the
unit sentence may vary depending on expression attributes,
such as word order, word repetition frequency, omission of
a specific word class, etc., of the corresponding unit sen-
tence.

[0039] The processor 120 extracts language features based
on the speech expression attributes of the unit sentence using
the language feature recognition model that has been trained,
and predicts a user’s satisfaction indicated by the corre-
sponding unit sentence based on the extracted language
features.

[0040] The trained language feature recognition model
generates the second satisfaction detection information
based on the extracted language feature. The second satis-
faction detection information may be digitized information
about the probability that the input unit sentence is a
sentence indicating the user’s satisfaction.

[0041] The trained language feature recognition model
may be a model that has been trained to predict user
satisfaction from the speech expression attributes of the
input unit sentence using a machine learning algorithm.
Specifically, the language feature recognition model is
trained to learn speech expression attributes related to a
preset satisfaction level using learning data generated based
on a large amount of previous chat data, and to output the
second satisfaction detection information regarding the
probability that the unit sentence is a sentence indicating a
user’s satisfaction with the screen sports content based on
the speech expression features included in the corresponding
unit sentence of the real-time chat data.

[0042] According to another embodiment, the language
feature recognition model may be a neural network model
trained using a deep learning algorithm to extract satisfac-
tion-related language features based on structural features of
a unit sentence, and to output the probability that the unit
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sentence corresponds to a sentence indicating satisfaction of
the user as the second satisfaction detection information.
[0043] The processor 120 predicts the user’s real-time
satisfaction level based on the first satisfaction detection
information and the second satisfaction detection informa-
tion using a satisfaction prediction model. In this case, the
first satisfaction detection information and the second sat-
isfaction detection information may be information about
the user’s satisfaction with respect to the same time point.
[0044] Specifically, one unit sentence is generated from
chat data input by a user at a specific point in time during the
entire screen sports content experience time period. There-
fore, the first satisfaction detection information includes
hourly user satisfaction prediction information predicted on
the basis of text features of real-time chat data for the entire
screen sports content experience time period, and the second
satisfaction detection information includes hourly user sat-
isfaction prediction information predicted based on the
language features of the chat data at the time point corre-
sponding to the first satisfaction detection information.
[0045] In the same time period, the change pattern of
hourly user satisfaction probability value of the first satis-
faction detection information and the change pattern of
hourly user satisfaction probability value of the second
satisfaction detection information may appear different from
each other. The trained satisfaction prediction model may
predict user experience satisfaction with the screen sports
content based on the pattern characteristics of the first
satisfaction detection information and the pattern character-
istics of the second satisfaction detection information
appearing at the satisfaction prediction time.

[0046] In this case, the satisfaction prediction model may
be a model trained using a machine learning algorithm to
determine final user satisfaction based on a probability value
pattern of the input first satisfaction detection information
and a probability value pattern of the second satisfaction
detection information. Specifically, the satisfaction predic-
tion model may be trained to learn actual user satisfaction
corresponding to the patterns of two different satisfaction
detection information using learning data generated based
on a large amount of previous chat data, and to output user
satisfaction values corresponding to the probability value
pattern of the first satisfaction detection information and the
probability value pattern of the second satisfaction detection
information.

[0047] The memory 130 may include a volatile memory,
a permanent memory, a virtual memory, or other types of
memory for storing information used by or output by the
satisfaction analysis device 100. For example, the memory
130 may include random access memory (RAM) or dynamic
RAM (DRAM).

[0048] The memory 130 stores basic programs, applica-
tion programs, network setting information, and the like for
the operation of the satisfaction analysis device 100. Further,
the memory 130 may provide stored information according
to a request from either the input/output interface 110 or the
processor 120.

[0049] The memory 130 may store various data for pro-
cessing or control of the satisfaction analysis device 100. For
example, the memory 130 may store the text feature recog-
nition model, the language feature recognition model, and
the satisfaction prediction model that have been trained.
[0050] Inaddition, the memory 130 may store various data
generated by the satisfaction analysis device 100. For
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example, the memory 130 may store the first satisfaction
detection information, the second satisfaction detection
information, and real-time satisfaction data generated by the
processor 120.

[0051] FIG. 2 is a diagram for explaining a process of
generating the plurality of learning models included in the
satisfaction analysis device according to one embodiment of
the present disclosure.

[0052] Referring to FIG. 2, the satisfaction analysis device
200 includes a text feature recognition model 220, a lan-
guage feature recognition model 240, and a satisfaction
prediction model 250 that are trained using a machine
learning algorithm.

[0053] The text feature recognition model 220 is trained to
recognize text features related to satisfaction in unit sen-
tences generated from the chat data by using chat data
included in a learning data database 202 and satisfaction
answer data corresponding to the corresponding chat data as
learning data.

[0054] The learning data database 202 is built by accu-
mulating a large amount of chat data 201 collected in the
course of previous screen sports content experiences. The
learning data database 202 may include correct answer data
for the user satisfaction determined by using various chat
data and various indicators that reflect satisfaction, such as
user participation time in the corresponding chat data, utter-
ance occurrence interval, sentence length of the chat data,
and frequency of utterance occurrence by user.

[0055] When chat data is input from the learning data
database 202 to the satisfaction analysis device 200, the
sentence refinement unit 210 refines the chat data into one or
more unit sentences. The text feature recognition model 220
is trained to recognize text features representing user satis-
faction included in the unit sentences.

[0056] The language feature recognition model 240 is
trained to recognize language features indicating user satis-
faction included in a unit sentence based on the speech
expression attributes extracted by a language feature extrac-
tor 230 from the corresponding unit sentence. In this case,
the unit sentence may be the same sentence as the unit
sentence input in the learning process of the text feature
recognition model 220.

[0057] The language feature extractor 230 extracts speech
expression attributes based on the sentence structure features
of a unit sentence and inputs them to the language feature
recognition model 240. The language feature recognition
model 240 is trained to predict whether the input speech
expression attributes correspond to speech expression attri-
butes that indicate satisfaction of the user.

[0058] The satisfaction prediction model 250 is trained to
predict the user’s satisfaction at the prediction time point by
using the first satisfaction detection information output by
the text feature recognition model 220 and the second
satisfaction detection information output by the language
feature recognition model 240 as learning data. In this case,
the first satisfaction detection information includes a satis-
faction probability value predicted by the text feature rec-
ognition model 220 based on the text feature of a unit
sentence, and the second satisfaction detection information
includes a satisfaction probability value predicted by the
language feature recognition model 240 based on the lan-
guage feature of the unit sentence.

[0059] The satisfaction prediction model 250 is trained to
finally determine user satisfaction based on the characteris-
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tics of probability values predicted based on two different
features of the same unit sentence. In this case, the charac-
teristics of the probability value may be, but are not limited
to, characteristics of the distribution of two probability
values, and may be characteristics of the variation of the
probability values appearing in a preset time period.
[0060] The text feature recognition model 220, the lan-
guage feature recognition model 240, and the satisfaction
prediction model 250 are repeatedly trained until the accu-
racy of an output value of an important event occurrence
determination model (not shown) is equal to or greater than
a preset threshold. In this case, the training processes for the
respective models may be performed at different times or
may be performed through end-to-end machine learning
from input to output of the satisfaction analysis device 200.
[0061] FIG. 3 is a diagram for explaining a process of
determining a user’s real-time satisfaction level through the
satisfaction analysis device according to one embodiment of
the present disclosure.

[0062] Referring to FIG. 3, a satisfaction analysis device
300 includes a text feature recognition model 320, a lan-
guage feature recognition model 340, and a satisfaction
prediction model 350 that have been trained.

[0063] When the screen sports content experience pro-
ceeds, real-time chat data 301 input by a plurality of users
is input to the satisfaction analysis device 300. In this case,
the real-time chat data 301 is time-series data for the entire
time period during which the screen sports content experi-
ence is conducted, and the chat data constituting the real-
time chat data 301 may be tagged with inputter information
and input time information.

[0064] A sentence refinement unit 310 generates one or
more unit sentences by performing sentence refinement on
the real-time chat data 301. The generated unit sentences are
input to each of the text feature recognition model 320 and
a language feature extractor 330.

[0065] Based on text features of a unit sentence, the text
feature recognition model 320 generates first satisfaction
detection information about a probability that the corre-
sponding unit sentence corresponds to a sentence indicating
the user’s satisfaction.

[0066] The language feature extractor 330 extracts lin-
guistic features for the unit sentence and generates speech
expression attributes. The language feature recognition
model 340 generates second satisfaction detection informa-
tion about a probability that the corresponding unit sentence
corresponds to a sentence indicating the user’s satisfaction
based on the degree to which the speech expression attri-
butes of the unit sentence correspond to the speech expres-
sion attributes that appear when the user is satisfied.
[0067] When the generated first satisfaction detection
information and second satisfaction detection information
are input to the satisfaction prediction model 350, the
satisfaction prediction model 350 predicts user satisfaction
at the time corresponding to the real-time chat data 301
based on the characteristics of the two detection informa-
tion, and generates real-time satisfaction data 302.

[0068] As described above, the satisfaction analysis
device 300 generates the first satisfaction detection infor-
mation, which is a standardized index for user satisfaction,
from text features of unit sentences included in the chat data.
At the same time, the satisfaction analysis device 300
generates the second satisfaction detection information,
which is a standardized index for user satisfaction, from the



US 2024/0292057 Al

speech expression attributes of the unit sentences, and then
finally predicts user satisfaction by using different charac-
teristics of the two indicators.

[0069] As a result, the satisfaction analysis device 300
more accurately detects reactions of users who are satisfied
with the content by complexly analyzing chat data between
a plurality of users experiencing the screen sports content.
[0070] FIG. 4 is a flowchart illustrating a satisfaction
analysis method according to one embodiment of the present
disclosure.

[0071] Referring to FIG. 4, the satisfaction analysis device
generates first satisfaction detection information based on
real-time chat data using a text feature recognition model
(S410).

[0072] In the process of experiencing the screen sports
content, chat data between a plurality of users is input in real
time to the satisfaction analysis device. In this case, the chat
data may include various text data related to conversations
exchanged between a plurality of users during the content
experiencing process. The users enter chat contents into a
chat window in real time, and the input chat contents are
displayed to all users through the chat window in the order
of input. Accordingly, the inputted real-time chat data may
include a plurality of text data arranged according to the
input order by the plurality of users.

[0073] The satisfaction analysis device generates a unit
sentence by performing sentence refinement on real-time
chat data. In this case, the sentence refinement is a process
of pre-processing various text data included in the chat data
into a sentence structure unit having a preset minimum size
to obtain a sentence structure or semantic characteristics.
The generated unit sentence includes at least one word
related to the emotion felt by the user.

[0074] The satisfaction analysis device extracts text fea-
tures based on the meaning of one or more words included
in a unit sentence using the trained text feature recognition
model, and predicts a satisfaction level represented by the
corresponding unit sentence based on the extracted features.
Specifically, a user’s satisfaction level can be measured
based on satisfaction-related text features, which are deter-
mined by the presence of satisfaction-related text in the unit
sentence and its distribution or frequency.

[0075] The trained text feature recognition model gener-
ates the first satisfaction detection information based on the
extracted text feature. The first satisfaction detection infor-
mation may be digitized information about a probability that
the input unit sentence is a sentence indicating the user’s
satisfaction.

[0076] The trained text feature recognition model may be
a model trained to predict a user’s satisfaction from the text
features of the input unit sentence using the machine learn-
ing algorithm. Specifically, the text feature recognition
model is trained to learn text features related to a preset
satisfaction level using learning data generated based on a
large amount of previous chat data, and to output the first
satisfaction detection information regarding the probability
that the unit sentence is a sentence indicating a user’s
satisfaction with the screen sports content based on the text
features included in the corresponding unit sentence of the
real-time chat data.

[0077] According to another embodiment, the text feature
recognition model may be a neural network model trained
using a deep learning algorithm to extract satisfaction-
related text features from a unit sentence included chat data,
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and output a probability that the unit sentence corresponds
to a sentence indicating satisfaction of the user as the first
satisfaction detection information.

[0078] The satisfaction analysis device generates second
satisfaction detection information based on real-time chat
data using a language feature recognition model (S420).
[0079] The satisfaction analysis device performs sentence
refinement on the real-time chat data to generate a unit
sentence. In this case, the unit sentence is the same as the
unit sentence input to the text feature recognition model.
[0080] The satisfaction analysis device extracts language
features of the unit sentence and generates a speech expres-
sion attribute corresponding to the unit sentence. In this
case, the speech expression attribute may be a user’s emo-
tional information implied from the structure of the unit
sentence. The satisfaction analysis device may generate the
speech expression attributes for the unit sentence using
various natural language processing algorithms.

[0081] The satisfaction analysis device extracts language
features based on speech expression attributes of the unit
sentence using the language feature recognition model that
has been trained, and predicts a user’s satisfaction indicated
by the corresponding unit sentence based on the extracted
language features.

[0082] The trained language feature recognition model
generates the second satisfaction detection information
based on the extracted language feature. The second satis-
faction detection information may be digitized information
about the probability that the input unit sentence is a
sentence indicating the user’s satisfaction.

[0083] The trained language feature recognition model
may be a model that has been trained to predict user
satisfaction from speech expression attributes of the input
unit sentence using a machine learning algorithm. Specifi-
cally, the language feature recognition model is trained to
learn speech expression attributes related to a preset satis-
faction level using learning data generated based on a large
amount of previous chat data, and to output the second
satisfaction detection information regarding the probability
that the unit sentence is a sentence indicating a user’s
satisfaction with the screen sports content based on the
speech expression features included in the corresponding
unit sentence of the real-time chat data.

[0084] According to another embodiment, the language
feature recognition model may be a neural network model
trained using a deep learning algorithm to extract satisfac-
tion-related language features from a unit sentence included
in the chat data, and to output the probability that the unit
sentence corresponds to a sentence indicating satisfaction of
the user as the second satisfaction detection information.
[0085] The satisfaction analysis device predicts the user’s
real-time satisfaction level based on the first satisfaction
detection information and the second satisfaction detection
information using a satisfaction prediction model (S430).
[0086] In this case, the first satisfaction detection infor-
mation includes hourly user satisfaction prediction informa-
tion predicted based on text features of real-time chat data
for an entire screen sports content experience time period,
and the second satisfaction detection information includes
hourly user satisfaction prediction information predicted
based on language features of the chat data at a time point
corresponding to the first satisfaction detection information.
[0087] The trained satisfaction prediction model can pre-
dict user experience satisfaction with the screen sports
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content based on the pattern characteristics of the first
satisfaction detection information and the pattern character-
istics of the second satisfaction detection information
appearing at the time of satisfaction prediction. In this case,
the satisfaction prediction model may be a model trained
using a machine learning algorithm to determine final user
satisfaction based on a probability value pattern of the input
first satisfaction detection information and a probability
value pattern of the second satisfaction detection informa-
tion. Specifically, the satisfaction prediction model may be
trained to learn actual user satisfaction corresponding to
patterns of two different satisfaction detection information
using learning data generated based on a large amount of
previous chat data, and to output user satisfaction values
corresponding to the probability value pattern of the first
satisfaction detection information and the probability value
pattern of the second satisfaction detection information.
[0088] At least part of the constituting elements described
in the exemplary embodiments of the present disclosure may
be implemented using a hardware element including at least
one of a digital signal processor (DSP), a processor, a
controller, an application-specific IC (ASIC), a program-
mable logic device (e.g., FPGA), and other electronic com-
ponents or a combination thereof. Also, at least some of the
functions or processes described in the exemplary embodi-
ments may be implemented using software, and the software
may be stored in a recording medium. At least part of the
constituting elements, functions, and processes described in
the exemplary embodiments of the present disclosure may
be implemented through a combination of hardware and
software.

[0089] A method according to exemplary embodiments of
the present disclosure may be implemented using a program
that may be executed in a computer and may be imple-
mented using various types of recording media, including a
magnetic storage device, an optical recording medium, and
a digital storage device.

[0090] Various techniques described in the present disclo-
sure may be implemented using digital electronic circuitry,
computer hardware, firmware, software, or combinations
thereof. The implementations may be realized as a computer
program tangibly embodied in a computer program product,
i.e., an information carrier, e.g., a machine-readable storage
device (computer-readable recording medium) or a radio
signal for processing by or controlling the operation of a data
processing device, e.g., a programmable processor, a com-
puter, or a plurality of computers. Computer programs, such
as the computer program(s) described above, may be written
in any form of programming language, including compiled
or interpreted languages, and may be written in any form
including a stand-alone program or another unit suitable to
be used in a module, a component, a subroutine, or a
computing environment. The computer programs may be
deployed for processing on one computer or multiple com-
puters at one site or distributed across multiple sites and
interconnected by a communications network.

[0091] Processors suitable for processing computer pro-
grams include, for example, both general-purpose and spe-
cial-purpose microprocessors and any one or more proces-
sors of any type of digital computer. Typically, a processor
will receive instructions and data from a read-only memory,
a random access memory, or both. Elements of a computer
may include at least one processor that executes instructions
and one or more memory devices storing instructions and
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data. Generally, a computer may include one or more mass
storage devices storing data, such as magnetic disks, mag-
neto-optical disks, or optical disks, receive data from the
mass storage devices, transmit data to the mass storage
devices, or transmit and receive to and from the mass storage
devices. Information carriers suitable for embodying com-
puter program instructions and data include, for example,
semiconductor memory devices; magnetic media such as
hard disks, floppy disks, and magnetic tapes; optical media
such as Compact Disk Read Only Memory (CD-ROM),
Digital Video Disk (DVD); magneto-optical media such as
floptical disk; Read Only Memory (ROM); Random Access
Memory (RAM); flash memory; Erasable Programmable
ROM (EPROM); and Electrically Erasable Programmable
ROM (EEPROM). The processor and the memory may be
supplemented by or included in special purpose logic cir-
cuitry.

[0092] The processor may execute an operating system
and software applications executed on the operating system.
Also, the processor device may access, store, manipulate,
process, and generate data in response to the execution of
software. For the convenience of understanding, the proces-
sor device may be described as being used as a single
processor device, but it should be understood by those
skilled in the art that the processor device includes multiple
processing elements and/or multiple types of processing
elements. For example, a processor device may include
multiple processors or one processor and one controller.
Also, other processing configurations, such as parallel pro-
cessors, are possible.

[0093] Also, non-transitory computer-readable media may
be any available media that may be accessed by a computer,
and may include both computer storage media and trans-
mission media.

[0094] The present specification includes details of a num-
ber of specific implements, but it should be understood that
the details do not limit any invention or what is claimable in
the specification but rather describe features of the specific
example embodiment. Features described in the specifica-
tion in the context of individual example embodiments may
be implemented as a combination in a single example
embodiment. In contrast, various features described in the
specification in the context of a single example embodiment
may be implemented in multiple example embodiments
individually or in an appropriate sub-combination. Further-
more, the features may operate in a specific combination and
may be initially described as claimed in the combination, but
one or more features may be excluded from the claimed
combination in some cases, and the claimed combination
may be changed into a sub-combination or a modification of
a sub-combination.

[0095] Similarly, even though operations are described in
a specific order on the drawings, it should not be understood
as the operations needing to be performed in the specific
order or in sequence to obtain desired results or as all the
operations needing to be performed. In a specific case,
multitasking and parallel processing may be advantageous.
In addition, it should not be understood as requiring a
separation of various apparatus components in the above
described example embodiments in all example embodi-
ments, and it should be understood that the above-described
program components and apparatuses may be incorporated
into a single software product or may be packaged in
multiple software products.
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[0096] It should be understood that the example embodi-
ments disclosed herein are merely illustrative and are not
intended to limit the scope of the invention. It will be
apparent to one of ordinary skill in the art that various
modifications of the example embodiments may be made
without departing from the spirit and scope of the claims and
their equivalents.

[0097] Accordingly, one of ordinary skill would under-
stand that the scope of the claimed invention is not to be
limited by the above explicitly described embodiments but
by the claims and equivalents thereof.

What is claimed is:

1. A method of analyzing user satisfaction of a screen
sports content, the method comprising:

generating first satisfaction detection information based

on real-time chat data of a user using a text feature
recognition model;

generating second satisfaction detection information

based on real-time chat data of the user using a lan-
guage feature recognition model; and

predicting real-time satisfaction of the user based on the

first satisfaction detection information and the second
satisfaction detection information using a satisfaction
prediction model.

2. The method of claim 1, wherein the generating of the
first satisfaction detection information based on the real-time
chat data of the user using the text feature recognition model
includes:

generating a unit sentence by performing sentence refine-

ment on the real-time chat data; and

generating the first satisfaction detection information

related to the user’s satisfaction based on text features
of the unit sentence.

3. The method of claim 2, wherein the text feature
recognition model is a model that is trained to recognize
whether a text related to the user’s satisfaction exists in the
unit sentence based on the satisfaction-related text features
extracted from the unit sentence.

4. The method of claim 1, wherein the generating of the
second satisfaction prediction information based on the
real-time chat data of the user using the language feature
recognition model includes:

generating a unit sentence by performing sentence refine-

ment on the real-time chat data;

extracting language features of the unit sentence and

generating speech expression attribute corresponding
to the unit sentence; and

generating the second satisfaction detection information

related to the user’s satisfaction by inputting the speech
expression attribute into the language feature recogni-
tion model.

5. The method of claim 4, wherein the language feature
recognition model is a model that is trained to recognize
whether the unit sentence is a sentence related to the user’s
satisfaction based on the speech expression attribute.
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6. The method of claim 1, wherein the satisfaction pre-
diction model is a model that is trained to predict, based on
a pattern of the first satisfaction detection information and a
pattern of the second satisfaction detection information at a
time point corresponding to the real-time chat data, the
user’s satisfaction at the corresponding time point.

7. A satisfaction analysis device comprising:

a memory that stores one or more instructions; and

one or more processors to execute the one or more

instructions stored in the memory,

wherein the processor is configured to:

generate first satisfaction detection information based on

real-time chat data of a user using a text feature
recognition model;

generate second satisfaction detection information based

on the real-time chat data of the user using a language
feature recognition model; and

predict real-time satisfaction of the user based on the first

satisfaction detection information and the second sat-
isfaction detection information using a satisfaction pre-
diction model.

8. The satisfaction analysis device claim 7, wherein the
processor generates a unit sentence by performing sentence
refinement on the real-time chat data, and generates the first
satisfaction detection information related to the user’s sat-
isfaction based on text features of the unit sentence.

9. The satisfaction analysis device of claim 8, wherein the
text feature recognition model is a model that is trained to
recognize whether a text related to the user’s satisfaction
exists in the unit sentence based on the satisfaction-related
text features extracted from the unit sentence.

10. The satisfaction analysis device of claim 7, wherein
the processor generates a unit sentence by performing sen-
tence refinement on the real-time chat data, extracts lan-
guage features of the unit sentence to generate speech
expression attribute corresponding to the unit sentence, and
generates the second satisfaction detection information
related to the user’s satisfaction by inputting the speech
expression attribute into the language feature recognition
model.

11. The satisfaction analysis device of claim 10, wherein
the language feature recognition model is a model that is
trained to recognize whether the unit sentence is a sentence
related to the user’s satisfaction based on the speech expres-
sion attribute.

12. The satisfaction analysis device of claim 7, wherein
the satisfaction prediction model is a model that is trained to
predict, based on a pattern of the first satisfaction detection
information and a pattern of the second satisfaction detec-
tion information at a time point corresponding to the real-
time chat data, the user’s satisfaction at the corresponding
time point.



