WO 2025/022196 PCT/IB2024/055922

INFORMATION PROCESSING APPARATUS, INPUT AND OUTPUT APPARATUS,
INFORMATION PROCESSING METHOD, METHOD, RECORDING MEDIUM, MODEL,
AND INFORMATION PROCESSING SYSTEM

[Technical Field]

[0001]

The present disclosure relates to an information processing apparatus, an input and output
apparatus, an information processing method, a method, a recording medium, a model, and an
information processing system.

[Background Art]

[0002]

Patent Literature (PTL) 1 discloses a technique for extracting a matching object to be matched
three-dimensional model data that is from point cloud data including depth information, and
matching the three-dimensional model data and the matching object to identify an object
matching portion in the three-dimensional model data by using machine learning. Further,
PTL 1 discloses a technique for identifying a target position in a building based on
information on the object matching portion in the three-dimensional model data and the depth
information of the point cloud data.

[Citation List]

[Patent Literature]

[0003]

[PTL 1]

Japanese Patent No. 7113611

[Summary of Invention]

[Technical Problem]

[0004]

Generating text information for a display screen according to the intention of a user has been
desired.

[Solution to Problem]

[0005]

According to an embodiment of the disclosure, an information processing apparatus includes
a storage unit to store a model generated by executing a training process with training data
including an image and a text; and a text information generation unit to generate text
information based on the model and a target image, the target image being identified on a
display screen displayed on a display.

According to an embodiment of the disclosure, an input and output apparatus includes an
input reception unit to receive at least one of a voice, a character, and an operation for
identifying a target image on a display screen displayed on a display, and an output unit to

output text information generated by a text information generation unit based on the target
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image and a model that is generated by executing a training process with training data
including an image and a text.
According to an embodiment of the disclosure, an information processing method performed
by an information processing apparatus includes generating text information based on a model
generated by executing a training process with training data and a target image. The training
data includes an image and a text. The target image is identified on a display screen displayed
on a display.
According to an embodiment of the disclosure, a recording medium storing computer-
readable code for controlling a computer system to carry out a method is provided. The
method includes generating text information based on a model generated by executing a
training process with training data and a target image. The training data includes an image
and a text. The target image is identified on a display screen displayed on a display.
According to an embodiment of the disclosure, an input and output method performed by an
input and output apparatus, includes receiving at least one of a voice, a character, and an
operation for identifying a target image on a display screen displayed on a display, and
outputting text information generated based on the target image and a model that is generated
by executing a training process with training data including an image and a text.
According to an embodiment of the disclosure, a recording medium storing computer-
readable code for controlling a computer system to carry out a method performed by an input
and output apparatus is provided. The method includes receiving at least one of a voice, a
character, and an operation for identifying a target image on a display screen displayed on a
display, and outputting text information generated by a text information generation unit based
on the target image and a model that is generated by executing a training process with training
data including an image and a text.
According to an embodiment of the disclosure, a model is generated by executing a training
process with training data including an image and an implicit knowledge comment for the
image. The model causes a computer to output the implicit knowledge comment based on the
image. The implicit knowledge comment is used for generating text information based on a
target image identified on a display screen displayed on a display.
According to an embodiment of the disclosure, an information processing system includes an
input and output apparatus and an information processing apparatus communicably connected
to the input and output apparatus. The input and output apparatus includes an input reception
unit to receive at least one of a voice, a character, and an operation for identifying a target
image on a display screen displayed on a display, and a transmission unit configured to
transmit the target image to the information processing apparatus. The information
processing apparatus includes a reception unit to receive the target image transmitted from the
input and output apparatus, and a transmission unit to transmit, to the input and output
apparatus, a model generated by executing a training process with training data including an
image and a text and text information generated based on the target image. The input and

output apparatus further includes a reception unit to receive the text information transmitted
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from the information processing apparatus, and an output unit configured to output the text
information.
[Advantageous Effects of Invention]
[0006]
According to an embodiment of the present disclosure, text information for a display screen
according to the intention of a user can be generated.
[Brief Description of Drawings]
[0007]
A more complete appreciation of embodiments of the present disclosure and many of the
attendant advantages and features thereof can be readily obtained and understood from the
following detailed description with reference to the accompanying drawings.
[FIG. 1]
FIG. 1 is a schematic diagram illustrating an overview of an information processing system
according to an embodiment of the present disclosure.
[FIG. 2]
FIG. 2 is a block diagram illustrating a hardware configuration of each of a terminal device
and a server according to an embodiment of the present disclosure.
[FIG. 3]
FIG. 3 is a block diagram illustrating a functional configuration of an information processing
system according to an embodiment of the present disclosure.
[FIG. 4]
FIG. 4A and 4B are conceptual diagrams illustrating an example of a user information
management table and an image management table, respectively, according to an embodiment
of the present disclosure.
[FIG. 5]
FIG. 5 is a sequence diagram illustrating an example of a text information generation process
according to an embodiment of the present disclosure.
[FIG. 6]
FIG. 6 is a sequence diagram illustrating an example of a model update process according to
an embodiment of the present disclosure.
[FIG. 7]
FIGS. 7A and 7C are flowcharts each illustrating a process according to an embodiment of the
present disclosure.
[FIG. 8]
FIGS. 8A and 8B are diagrams illustrating a model update process and a text information
generation process, respectively, according to an embodiment of the present disclosure.
[FIG. 9]
FIGS. 9A and 9B are diagrams illustrating a model update process and a text information

generation process, respectively, according to an embodiment of the present disclosure.
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The accompanying drawings are intended to depict embodiments of the present disclosure and
should not be interpreted to limit the scope thereof. The accompanying drawings are not to be
considered as drawn to scale unless explicitly noted. Also, identical or similar reference
numerals designate identical or similar components throughout the several views.
[Description of Embodiments]
[0008]
In describing embodiments illustrated in the drawings, specific terminology is employed for
the sake of clarity. However, the disclosure of this specification is not intended to be limited
to the specific terminology so selected and it is to be understood that each specific element
includes all technical equivalents that have a similar function, operate in a similar manner,
and achieve a similar result.
Referring now to the drawings, embodiments of the present disclosure are described below.
As used herein, the singular forms “a,” “an,” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
In the fields of civil engineering and architecture, the implementation of building information
modeling (BIM)/construction information modeling (CIM) has been promoted for coping
with, for example, the demographic shift towards an older population and enhancing labor
efficiency and productivity.
[0009]
BIM is a solution that involves utilizing a database of buildings, in which attribute data such
as cost, finishing details, and management information, is added to a three-dimensional (3D)
digital model of a building. This model is created on a computer and utilized throughout
every stage of the architectural process, including design, construction, and maintenance. The
three-dimensional digital model is referred to as a 3D model in the following description.
[0010]
CIM is a solution that has been proposed for the field of civil engineering (covering general
infrastructure such as roads, electricity, gas, water supply, etc.,) following BIM that has been
advancing in the field of architecture. CIM is being pursued, similar to BIM, to aim for
efficiency and advancement in a series of construction production systems by sharing
information through centralized 3D models among participants.
[0011]
A matter of concern for promoting BIM/CIM implementation is how to utilize constructed
BIM/CIM.
[0012]
In particular, the 3D space restored by BIM/CIM can be used for other works such as
maintenance and site investigation as well as for design and construction. In addition to using
the 3D space as a design drawing, for example, the 3D space can be used to leave a record on
the 3D space or to share information on the 3D space between the users.
[0013]
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Further, since work performed on a digital basis can be recorded as a log, if implicit
knowledge can be extracted based on the work, the implicit knowledge can be effectively
used for technical transfer from an expert to a young person. This is expected to lead to front
loading of business, human resource development, etc.
[0014]
Focusing on the transfer of implicit knowledge, the transfer of implicit knowledge between
different works or users with different skills is desired by not only using a 3D space but also
using a spherical image, a planar image, etc., as described above.
[0015]
In view of the above, an object of an embodiment of the present disclosure is to achieve the
transfer of implicit knowledge about an image between different works or between users with
different skill levels.
[0016]
FIG. 1 is a schematic diagram illustrating an overview of an information processing system
according to an embodiment of the disclosure. The information processing system 1
according to the present embodiment includes a terminal device 10 that is an example of an
input and output apparatus, and a server 40.
[0017]
The server 40 is an example of an information processing apparatus connected to an input and
output apparatus via a network. The terminal device 10 may be a glass device or a wearable
device. The number of terminal devices 10 included in the information processing system 1
may be plural.
[0018]
The terminal device 10 and the server 40 can communicate with each other via a
communication network 100. The communication network 100 is implemented by, for
example, the Internet, a mobile communication network, or a local area network (LAN). The
communication network 100 may include, in addition to wired communication networks,
wireless communication networks in compliance with, for example, 3rd generation (3G),
Worldwide Interoperability for Microwave Access (WiMAX), or long term evolution (LTE).
Further, the terminal device 10 can establish communication using a short-range
communication technology such as NEAR FIELD COMMUNICATION (NFC) (registered
trademark).
[0019]
FIG. 2 is a block diagram illustrating a hardware configuration of each of a terminal device
and a management apparatus according to the present embodiment. The hardware
components of the terminal devices 10 are denoted by reference numerals in the 100 series.
The hardware components of the management apparatus are denoted by reference numerals in
the 400 series.
[0020]
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Each hardware component of the terminal device 10 is described below. Since each hardware
component of the server 40 is substantially the same as that of the terminal device 10, the
redundant description is omitted.
[0021]
The terminal device 10 is implemented by a computer as illustrated in FIG. 2 and includes a
central processing unit (CPU) 101, a read-only memory (ROM) 102, a random-access
memory (RAM) 103, a hard disk (HD) 104, a hard disk drive (HDD) controller 105, a display
interface (I/F) 106, and a communication I/F 107.
[0022]
The CPU 101 performs overall control of the operation of the terminal device 10. The ROM
102 stores a program used for driving the CPU 101, such as an initial program loader (IPL).
The RAM 103 is used as a working area for the CPU 101.
[0023]
The HD 104 stores various data such as a program. The HDD controller 105 controls the
reading or writing of various data from or to the HD 104 under the control of the CPU 101.
[0024]
The display I/F 106 is a circuit to control a display 106a to display an image.
The display 106a is a type of display unit such as a liquid crystal display or an organic electro
luminescence (EL) display that displays various types of information such as a cursor, a
menu, a window, characters, or an image. The communication I/F 107 is an interface used for
communication with another device (external device).
[0025]
When the terminal device 10 is a glass device, the terminal device 10 may use a circuit that
causes a lens as a transmissive reflective member to display an image in an alternative to the
display I/F 106.
[0026]
The communication I/F 107 is, for example, a network interface card (NIC) in compliance
with transmission control protocol/internet protocol (TCP/IP).
[0027]
The terminal device 10 further includes a sensor I/F 108, a sound input/output I/F 109, an
input I/F 110, a medium I/F 111, and a digital versatile disk rewritable (DVD-RW) drive 112.
[0028]
The sensor I/F 108 is an interface that receives information detected by various sensors. The
sound input/output I/F 109 is a circuit that processes the input of sound signals from a
microphone 109b and the output of sound signals to a speaker 109a under the control of the
CPU 101. The input I/F 110 is an interface for connecting an input device to the terminal
device 10.
[0029]
A keyboard 110a is a type of input unit and includes multiple keys for inputting characters,

numerals, or various instructions. A mouse 110b is a type of input device for selecting or
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executing various types of instructions, selecting a subject to be processed, moving a cursor,
or performing an operation on a display screen.
[0030]
The medium I/F 111 controls the reading or writing (storing) of data from or to a recording
medium 111a such as a flash memory. The DVD-RW drive 112 controls the reading or
writing of various data from or to a DVD-RW 112a that is an example of a removable
recording medium. The removable recording medium is not limited to the DVD-RW and
may be a DVD-recordable (DVD-R). Further, the DVD-RW drive 112 may be a BLU-RAY
drive to control the reading or writing of various data from or to a BLU-RAY disc.
[0031]
The terminal device 10 further includes a bus line 113. The bus line 113 includes an address
bus and a data bus. The bus line 113 electrically connects the components, such as the CPU
101, with each other.
[0032]
The above-mentioned programs may be stored in a recording medium, such as an HD and a
compact disc read-only memory (CD-ROM), to be distributed domestically or internationally
as a program product. For example, the terminal device 10 executes a program according to
the present embodiment to implement an information processing method according to the
present embodiment.
[0033]
FIG. 3 is a block diagram illustrating a functional configuration of an information processing
system according to the present embodiment.
[0034]
As illustrated in FIG. 3, the terminal device 10 includes a transmission/reception unit 11, an
input reception unit 12, a display control unit 13, a voice control unit 14, a conversion unit 15,
and a storing/reading unit 19. Each of the above-mentioned units is a function that is
implemented by or that is caused to function by operation of one or more of the components
illustrated in FIG. 2, performed according to an instruction from the CPU 101 according to a
program loaded from the HD 104 to the RAM 103. The terminal device 10 further includes a
storage unit 2000 including the RAM 103 and the HD 104 illustrated in FIG. 2.
[0035]
Functional Units of Terminal Device
Functional units of the terminal device 10 are described below.
[0036]
The transmission/reception unit 11 is an example of a transmission unit and is implemented
by an instruction from the CPU 101 illustrated in FIB. 2 and the network I/F 107 illustrated in
FIG. 2. The transmission/reception unit 11 transmits and receives various data (or
information) to and from another terminal, device, apparatus, or system via the
communication network 100.
[0037]
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The input reception unit 12 is an example of a reception unit and is implemented by an
instruction from the CPU 101 illustrated in FIG. 2 in addition to the input I/F 110 and the
audio input/output I/F 109, and receives various inputs from a user via the microphone 109b,
the keyboard 110a or the mouse 110b illustrated in FIG. 2.
[0038]
The display control unit 13 is an example of a display control unit or an output unit and is
implemented by an instruction from the CPU 101 illustrated in FIG. 2 and the display I/F 106
illustrated in FIG. 2. The display control unit 13 causes the display 106a that is an example of
a display unit to display various images and screens.
[0039]
When the terminal device 10 is a glass device, the display control unit 13 causes a
transmissive reflective member such as a lens to display an image in an alternative to the
display I/F 106.
[0040]
The voice control unit 14 is an example of a voice control unit or an output unit and is
implemented by an instruction from the CPU 101 illustrated in FIG. 2 and the audio
input/output I/F 109 illustrated in FIG. 2. The voice control unit 14 causes the speaker 109a
that is an example of a sound reproducing unit to reproduce sound.
[0041]
The conversion unit 15 is an example of a processing unit, is implemented by an instruction
from the CPU 101 illustrated in FIG. 2, and performs processing for converting character
information into voice information and processing for converting voice information into
character information.
[0042]
The storing/reading unit 19 is an example of a storage control unit and is implemented by an
instruction from the CPU 101 illustrated in FIG. 2, the HD 104, the medium I/F 111, and the
DVD-RW drive 112 illustrated in FIG. 2. The storing/reading unit 19 stores various data in
the storage unit 2000, the recording medium 111a, or the DVD-RW 112a and reads various
data from the storage unit 2000, the recording medium 111a, or the DVD-RW 112a.
[0043]
Functional Configuration of Server
The server 40 includes transmission/reception unit 41, a screen generation unit 42, a
determination unit 43, an identifying unit 44, a text generation unit 45, an update unit 46, and
a storing/reading unit 49. Each of the above-mentioned units is a function that is
implemented by or that is caused to function by operation of one or more of the components
illustrated in FIG. 2, performed according to an instruction from the CPU 401 according to a
program expanded from the HD 404 to the RAM 403. The server 40 further includes a
storage unit 4000 implemented by the HD 404 in FIG. 2. The storage unit 4000 is an example
of a memory.
[0044]
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Functional Units of Server

Functional units of the server 40 are described below. The server 40 may be implemented by
multiple computers in a manner that some or all of the functions are distributed to the multiple
computers. Although the server 40 is a server computer that resides in a cloud environment in
the following description of the present embodiment, alternatively, the management server 5
may be a server that resides in an on-premises environment.

[0045]

The transmission/reception unit 41 is an example of a transmission unit and is implemented
by an instruction from the CPU 401 illustrated in FIB. 2 and the network I/F 407 illustrated in
FIG. 2. The transmission/reception unit 41 transmits and receives various data (or
information) to and from another terminal, device, apparatus, or system via the
communication network 100.

[0046]

The screen generation unit 42 is an example of a screen generation unit, is implemented by an
instruction from the CPU 401 illustrated in FIG. 2, and generates various screens

[0047]

The determination unit 43 is an example of a determination unit, is implemented by an
instruction from the CPU 401 illustrated in FIG. 2, and performs various determinations
described later.

[0048]

The identifying unit 44 is an example of an identifying unit, is implemented by an instruction
from the CPU 401 illustrated in FIG. 2, and identifies a target image.

[0049]

The text generation unit 45 is an example of a text information generation unit, is
implemented by an instruction from the CPU 401 illustrated in FIG. 2, and generates text
information.

[0050]

The update unit 46 is an example of an update unit, is implemented by an instruction from the
CPU 401 illustrated in FIG. 2, and performs various settings and determinations described
later.

[0051]

The storing/reading unit 49 is an example of a storage control unit and is implemented by an
instruction from the CPU 401 illustrated in FIG. 2, the HD 404, the medium I/F 411, and the
DVD-RW drive 412 illustrated in FIG. 2. The storing/reading unit 49 stores various data in
the storage unit 4000, the recording medium 411a, or the DVD-RW 412a and reads various
data from the storage unit 4000, the recording medium 411a, or the DVD-RW 412a. The
storage unit 4000, the recording medium 411a, and the DVD-RW 412a are examples of
storage unit.

[0052]
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The storage unit 4000 includes a user information management DB 4001 including a user
information management table, an image management DB 4002 including an image
information management table, a caption model 4003, an implicit knowledge model 4004,
and a large-scale language model 4005.
[0053]
The user information management DB 4001 stores and manages various types of information,
and the image management DB 4002 stores and manages various types of images such as a
three-dimensional image related to a three-dimensional point cloud or a three-dimensional
model, and a captured omnidirectional image.
[0054]
The caption model 4003 is a model that is generated by executing a training process using a
combination of an image and a caption comment as training data and causes a computer to
function to output a caption comment based on the image. For example, the training process
involves storing an image and caption comment as parameters and updating the parameters
each time a new image and caption comment are trained.
[0055]
The caption comment is represented by text data, and is a comment for explaining an image
among comments indicated by voice or characters.
[0056]
The implicit knowledge model 4004 is a model that is generated by executing a training
process using a combination of an image and an implicit knowledge comment for the image
as training data and causes a computer to function to output the implicit knowledge comment
based on the image. For example, the training process involves storing an image and implicit
knowledge comment as parameters and updating the parameters each time a new image and
implicit knowledge comment are trained.
[0057]
The implicit knowledge comment is represented by text data, and is a comment other than a
caption comment among comments indicated by voice or characters, that is, a comment
relating to content that does not appear in the image.
[0058]
The large-scale language model 4005 is a computer language model that is generated by
executing a training process using a huge amount of unlabeled text as training data and
includes an artificial neural network having a large number of parameters. For example, the
training process involves storing an input text and output text as parameters and updating the
parameters each time a new input text and output text are trained.
[0059]
The large-scale language model 4005 can capture many of the syntax and meanings of human
words by sufficiently training with a method for learning context, such as “next sentence

prediction” for understanding context by determining whether Sentence 1 and Sentence 2 are
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continuous, or a “masked language model” for understanding context by masking a word in a
sentence and predicting the masked word from the words before and after the masked word.
[0060]
FIG. 4A is a conceptual diagram illustrating a user information management table according
to the present embodiment.
[0061]
The storage unit 4000 includes the user information management DB 4001 including the user
information management table as illustrated in FIG. 4A. In the user information management
table, attribute information indicating the attribute of a user and information on user
permission indicating whether the user is permitted to use the text generation unit 45 are
associated with each other and managed for each user ID. The attribute information indicates,
for example, an administrator, an operator, a contractor, a skilled person, and an unskilled
person.
[0062]
FIG. 4B is a conceptual diagram illustrating an example of an image management table
according to the present embodiment.
[0063]
The storage unit 4000 stores the image management DB 4002 including the image
management table as illustrated in FIG. 4B.
[0064]
In the image management table, image information such as a three-dimensional image or a
captured omnidirectional image, acquisition information for identifying an acquisition
scenario in which the image information is acquired, and usage information for identifying a
use scenario in which the image information or a display screen including the image
information is used are associated with each other and managed for each image ID.
[0065]
The acquisition information includes a date when the image information is acquired, a
property name indicated by the image information, and a phase name indicating in which
phase the image information is acquired. The usage information includes a date when the
image information was used, a property name indicating for which the image information is
used, and a phase name indicating for which phase the image information is used. Multiple
pieces of usage information are managed in the image management table.
[0066]
FIG. 5 is a sequence diagram illustrating an example of a text information generation process
according to the present embodiment.
[0067]
The input reception unit 12 of the terminal device 10 receives an input operation related to a
user ID, an image ID, and usage information on an input/output screen displayed on the
display 106a (Step S1). The transmission/reception unit 11 transmits the user ID, the image

ID, and the usage information received in Step S1 to the server 40, and the
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transmission/reception unit 41 of the server 40 receives the user ID, the image ID, and the
usage information transmitted from the terminal device 10 (Step S2).
[0068]
Subsequently, the storing/reading unit 49 of the server 40 stores the usage information
received in Step S2 in the image management DB 4002 in association with the image ID, and
searches the image management DB 4002 using the image ID received in Step S2 as a search
key to read image information, acquisition information, and usage information associated
with the image ID (Step S3).
[0069]
The screen generation unit 42 generates a display screen including the image information read
by the storing/reading unit 49 (Step S4).
[0070]
In Step S1, multiple image IDs may be input, and in Step S3, the image management DB
4002 is searched using the multiple image IDs as search keys, and multiple pieces of image
information can be read.
[0071]
In addition, in Step S1, a material ID for identifying a material including a desired image may
be input in an alternative to the image ID, and the image management DB 4002 may manage
one or more pieces of image information in association with the material ID.
[0072]
Accordingly, in Step S2, the transmission/reception unit 11 transmits the material ID in an
alternative to the image ID, and in Step S3, the image management DB 4002 is searched using
the material ID as a search key to read one or more pieces of image information associated
with the material ID.
[0073]
The transmission/reception unit 41 transmits display screen information representing the
display screen generated in Step S4 to the terminal device 10, and the transmission/reception
unit 11 of the terminal device 10 receives the display screen information transmitted from the
server 40 (Step S5). In some embodiments, instead of Steps S1 to S5, the
transmission/reception unit 11 of the terminal device 10 may receive information indicating a
captured image transmitted from the imaging device as the display screen information.
[0074]
The display control unit 13 of the terminal device 10 displays the display screen received in
Step S5 on the display 106a (Step S6). In some embodiments, the display control unit 13 may
display an image managed by the terminal device 10 on the display 106a as a display screen
instead of the display screen received in Step S5. The input reception unit 12 of the terminal
device 10 receives input information input by the user on the display screen displayed on the
display (Step S7).
[0075]
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The input information may include voice information, character information, or operation
information input by the user, and the conversion unit 15 may convert the voice information
included in the input information into the character information. The voice information, the
character information, and the operation information include identification information for
identifying a target image on the display screen and a question about the target image.
[0076]
The transmission/reception unit 11 transmits the input information received by the input
reception unit 12 to the server 40, and the transmission/reception unit 41 of the server 40
receives the input information transmitted from the terminal device 10 (Step S8). In some
embodiments, the transmission/reception unit 11 may transmit display screen information in
which a captured image or an image managed by the terminal device 10 is set to a display
screen to the server 40 along with the input information, and the transmission/reception unit
41 of the server 40 may receive the input information and the display screen information
transmitted from the terminal device 10.
[0077]
The storing/reading unit 49 searches the user information management DB 4001 using the
user ID received in Step S2 as a search key to read the user attribute and the information on
the user permission that are associated with the user ID, and the determination unit 43
determines whether the user is permitted to us the text generation unit 45 based on the
information on the user permission read from the user information management DB 4001
(Step S9).
[0078]
When the determination in Step 9 indicates that the user is with the permission, the
identifying unit 44 identifies a target image on the display screen based on the identification
information included in the input information received in Step S8 (Step S10).
[0079]
The text generation unit 45 acquires an implicit knowledge comment based on the implicit
knowledge model 4004 using the target image identified in Step S10, and generates text
information based on the large-scale language model 4005 using the implicit knowledge
comment and a question extracted from the input information received in Step S8 (Step S11).
[0080]
The text generation unit 45 may convert voice information included in the input information
into character information, and the text information generated by the text generation unit 45
may be either voice information or character information.
[0081]
The text generation unit 45 may generate text information without using a question, or may
generate a fixed question in the system and use the fixed question. In this case, the question
sentence is not visible to the user. Alternatively, the text generation unit 45 may generate a
fixed question in the system, cause a display unit to display the fixed question, cause the user

to select the fixed question, and use the selected question.



WO 2025/022196 PCT/IB2024/055922
14

[0082]
The transmission/reception unit 41 transmits the text information generated in Step S11 to the
terminal device 10, and the transmission/reception unit 11 of the terminal device 10 receives
the text information transmitted from the server 40 (Step S12).
[0083]
When the received text information is character information, the display control unit 13 of the
terminal device 10 displays the text information on the display 106a, or the conversion unit 15
converts the received text information into voice information and the voice control unit 14
reproduces the converted text information by the speaker 109a (Step S13). When the received
text information is voice information, the text information is reproduced by the speaker 109a,
or the conversion unit 15 converts the received text information into character information
and displays the converted text information on the display 106a.
[0084]
In the above description, when the information processing system 1 includes multiple
terminal devices 10, each set of Steps S1 and S2, Steps S5 and S6, Steps S7 and S8, and Steps
S12 and S13 may be executed by different one of terminal devices or may be executed by two
or more of the multiple terminals.
[0085]
The functional units of the server 40 in FIG. 3 may be integrated into the terminal device 10,
and the terminal device 10 may execute the processing of the server 40 in FIG. 5.
[0086]
FIG. 6 is a sequence diagram illustrating an example of a model update process according to
the present embodiment.
[0087]
The input reception unit 12 of the terminal device 10 receives an input operation related to a
user ID, an image ID, and usage information on an input/output screen displayed on the
display 106a (Step S21). The transmission/reception unit 11 transmits the user ID, the image
ID, and the usage information received in Step S21 to the server 40, and the transmission
/reception unit 41 of the server 40 receives the user ID, the image ID, and the usage
information transmitted from the terminal device 10 (Step S22).
[0088]
Subsequently, the storing/reading unit 49 of the server 40 stores the usage information
received in Step S22 in the image management DB 4002 in association with the image ID,
and searches the image management DB 4002 using the image ID received in Step S22 as a
search key to read image information, acquisition information, and usage information
associated with the image ID (Step S23).
The screen generation unit 42 generates a display screen including the image information read
by the storing/reading unit 49 (Step S24).
[0089]
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In Step S21, multiple image IDs may be input, and in Step S23, the image management DB
4002 is searched using the multiple image IDs as search keys, and multiple pieces of image
information can be read.
[0090]
In addition, in Step S21, a material ID for identifying a material including a desired image
may be input in an alternative to the image ID, and the image management DB 4002 may
manage one or more pieces of image information in association with the material ID.
[0091]
Accordingly, in Step S22, the transmission/reception unit 11 transmits the material ID in an
alternative to the image ID, and in Step S23, the image management DB 4002 is searched
using the material ID as a search key to read one or more pieces of image information
associated with the material ID.
[0092]
The transmission/reception unit 41 transmits display screen information representing the
display screen generated in Step S24 to the terminal device 10, and the transmission/reception
unit 11 of the terminal device 10 receives the display screen information transmitted from the
server 40 (Step S25). In some embodiments, instead of Steps S21 to S25, the
transmission/reception unit 11 of the terminal device 10 may receive information indicating a
captured image transmitted from the imaging device as the display screen information.
[0093]
The display control unit 13 of the terminal device 10 displays the display screen received in
Step S25 on the display 106a (Step S26). In some embodiments, the display control unit 13
may display an image managed by the terminal device 10 on the display 106a as a display
screen instead of the display screen received in Step S25. The input reception unit 12 of the
terminal device 10 receives input information input by the user on the display screen
displayed on the display (Step S27).
[0094]
The input information includes voice information, character information, or operation
information input by the user, and the conversion unit 15 converts the voice information
included in the input information into the character information. The voice information, the
character information, and the operation information include identification information for
identifying a target image on the display screen. The voice information and the character
information include a caption comment describing the target image and an implicit knowledge
comment relating to content that does not appear in the target image.
[0095]
The transmission/reception unit 11 transmits the input information received by the input
reception unit 12 and according to an input operation to the server 40, and the
transmission/reception unit 41 of the server 40 receives the input information transmitted
from the terminal device 10 (Step S28). In some embodiments, the transmission/reception

unit 11 may transmit display screen information in which a captured image or an image
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managed by the terminal device 10 is set to a display screen to the server 40 along with the
input information, and the transmission/reception unit 41 of the server 40 may receive the
input information and the display screen information transmitted from the terminal device 10.
[0096]
The identifying unit 44 identifies a target image on the display screen based on the
identification information included in the input information received in Step S28 (Step S29).
[0097]
The determination unit 43 acquires a caption comment based on the caption model 4003 using
the target image identified in Step S29, and determines a relevance level between the caption
comment and the comment included in the input information received in Step S28 (Step S30).
[0098]
The determination unit 43 may determine a relevance level between the entire comment
included in the input information received in Step S28 and the acquired caption comment, or
may divide the comment included in the input information received in Step S28 into multiple
comments and determine a relevance level between each of the divided comments and the
acquired caption comment.
[0099]
The update unit 46 updates the caption model 4003 with training data including the comment
determined to have a high relevance level in Step S30 as a caption comment and the target
image identified in Step S29, and updates the implicit knowledge model 4004 with training
data including the comment determined to have a low relevance level in Step S30 as an
implicit knowledge comment and the target image identified in Step S29 (Step S31).
[0100]
In Step S31, the storing/reading unit 49 searches the user information management DB 4001
using the user ID received in Step S22 as a search key to read the user attribute associated
with the user ID, and the update unit 46 updates the implicit knowledge model 4004 with
training data in which the acquisition information and the usage information that are related to
the target image and read in Step S23 and the user attribute are included in the implicit
knowledge comment.
[0101]
In the above description, when the information process system 1 includes multiple terminal
devices 10, each set of Steps S21 and S22, Steps S25 and S26, and Steps S27 and S28 may be
executed by different one of terminal devices or may be executed by two or more of the
multiple terminal devices. Further one of the multiple terminal device 10 may be used for the
process in FIG. 5, and another one of the multiple terminal devices 10 may be used for the
process in FIG. 6.
[0102]
The functional units of the server 40 in FIG. 3 may be integrated into the terminal device 10,
and the terminal device 10 may execute the processing of the server 40 in FIG. 6.
[0103]



WO 2025/022196 PCT/IB2024/055922
17

FIGS. 7A and 7C are flowcharts each illustrating a process according to the present
embodiment.
[0104]
FIG. 7A is a flowchart illustrating a process corresponding to Step S10 in FIG. 5 and Step
529 in FIG. 6.
[0105]
The determination unit 43 determines whether the operation information included in the input
information received from the terminal device 10 includes an operation for identifying a target
image (Step S41). When the operation information includes the operation for identifying a
target image, the identifying unit 44 identifies the target image according to the operation for
identifying the target image (Step S42).
[0106]
The determination unit 43 determines whether the voice information or the character
information included in the input information received from the terminal device 10 includes a
comment for identifying a target image (Step S43). When the comment for identifying the
target image is included, the identifying unit 44 identifies the target image according to the
comment for identifying the target image (Step S44). The comment for identifying a target
image is, for example, a comment for identifying a position on the display screen such as right
or left, or a comment for identifying the acquisition information for the image.
[0107]
When the operation information does not include the operation for identifying a target image
and the voice information and the character information do not include the comment for
identifying a target image, the identifying unit 44 identifies the entire display screen as a
target image (Step S45).
[0108]
In Step S42, when the operation information includes operations each for identifying
corresponding one of multiple target images, the identifying unit 44 may identify each of the
multiple target images according to the corresponding operation.
[0109]
In Step S44, when the voice information or the character information includes comments each
for identifying corresponding one of multiple target images, the identifying unit 44 may
identify each of the multiple target images according to the corresponding comment.
[0110]
Further, when the operation information includes an operation for identifying a target image
and the voice information or the character information includes a comment for identifying
another target image, the identifying unit 44 may identify a target images according to the
operation and the comment.
[0111]
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Further, in Step S45, when the text information is included in the display screen, the
identifying unit 44 may identify a portion obtained by excluding the text information from the
display screen as a target image.
[0112]
FIG. 7B is a flowchart illustrating a process corresponding to Steps S30 and S31 in FIG. 6.
[0113]
The determination unit 43 determines the relevance level between the caption comment
acquired from the caption model 4003 using the target image and the comment included in the
input information received from the terminal device 10 (Step S51). For example, when the
ratio of the comment included in the input information that matches the caption comment is
equal to or greater than a predetermined value, the determination unit 43 determines that the
relevance level between the comment in the input information with the caption comment is
high. When the comment has a high relevance level with the caption comment, this means
that the comment is highly likely to explain the content of the target image.
[0114]
The determination unit 43 may determine the relevance level between the entire comment
included in the input information received from the terminal device 10 and the acquired
caption comment, or may divide the comment included in the input information received from
the terminal device 10 into multiple comments and determine a relevance level between each
of the divided comments and the acquired caption comment.
[0115]
For example, after determining an object in the target image by image recognition or object
detection, the determination unit 43 may determine whether a word related to a caption
comment representing the object is included in the comment included in the input
information, or may determine the ratio of the included words (the number of words) as the
relevance level.
[0116]
The update unit 46 updates the implicit knowledge model 4004 with training data including
the comment determined to have a low relevance level in Step S51 as an implicit knowledge
comment, the target image, the acquisition information and the usage information that are
related to the target image, and the user attribute (Step S52).
[0117]
The update unit 46 updates the caption model 4003 with training data including the comment
determined to have a high relevance level in Step S51 as a caption comment and the target
image (Step S53).
[0118]
The update of the implicit knowledge model 4004 and the caption model 4003 may be
optional. In other words, when a predetermined condition is satisfied, the update unit 46 may
update the implicit knowledge model 4004 by executing Step S52 or may update the caption
model 4003 by executing Step S53.
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[0119]
FIG. 7C is a flowchart illustrating a process corresponding to Step S11 in FIG. 5.
[0120]
The text generating unit 45 acquires the implicit knowledge comment based on the implicit
knowledge model 4004 using the target image (Step S61), and generates text information
based on the large-scale language model 4005 using the implicit knowledge comment, the
question extracted from the input information received in Step S8, the acquisition information
and the usage information read in Step S3 related to the target image, and the user attribute
read in Step S9 (Step S62).
[0121]
FIGS. 8A and 8B are diagrams illustrating a model update process and a text information
generation process, respectively, according to the present embodiment.
[0122]
FIG. 8A is a diagram illustrating the model update process corresponding to Steps S26 and
527 in FIG. 6 and FIGS. 7A and 7B.
[0123]
The display control unit 13 of the terminal device 10 displays the display screen 1000
received from the server 40 on the display 106a, and the display screen 1000 includes an
image 1100 and a text 1200.
[0124]
The input reception unit 12 of the terminal device 10 receives voice information indicating a
conversation including utterances Q1, A1, Q2, and A2 between a user M1 and a user M2, as
input information input by the user on the display screen 1000, via the microphone 109b.
[0125]
The identifying unit 44 identifies the image 1100, which is a portion obtained by removing
the text 1200 from the display screen 1000, as a target image.
[0126]
Then, the determination unit 43 determines the relevance level between the caption comment
acquired from the caption model 4003 using the image 1100 that is the target image and the
conversation including the utterances Q1, A1, Q2, and A2.
[0127]
The update unit 46 updates the implicit knowledge model 4004 with training data including
the comment determined to have a low relevance level among the utterances of the
conversations Q1, Al, Q2, and A2 as the implicit knowledge comment and the image 1100
that is the target image, and updates the caption model 4003 with training data including the
comment determined to have a high relevance level as the caption comment and the image
1100 that is the target image.
[0128]
FIG. 8B is a diagram illustrating the text information generation process corresponding to
Steps S6, S7, and S13 in FIG. 5 and FIGS. 7A and 7B.
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[0129]
The display control unit 13 of the terminal device 10 displays the display screen 1000
received from the server 40 on the display 106a, and the display screen 1000 includes an
image 1110 and a text 1210.
[0130]
The input reception unit 12 of the terminal device 10 receives voice information indicating
questions Q11 and Q12 uttered by a user M3, as input information input by the user on the
display screen 1000, via the microphone 109b.
[0131]
The identifying unit 44 identifies the image 1110, which is a portion obtained by removing
the text 1210 from the display screen 1000, as a target image.
[0132]
The text generation unit 45 acquires an implicit knowledge comment based on the implicit
knowledge model 4004 using the target image 1110, and generates text information related to
answers Al1 and A12 to the questions Q11 and Q12, respectively, based on the large-scale
language model 4005 using the implicit knowledge comment, the questions Q11 and Q12, etc.
[0133]
The display control unit 13 of the terminal device 10 displays the text information related to
the A11 and A12 received from the server 40 on the display 106a.
[0134]
FIGS. 9A and 9B are diagrams illustrating a model update process and a text information
generation process, respectively, according to the present embodiment.
[0135]
FIG. 9A is a diagram illustrating the model update process corresponding to Steps S26 and
S27 in FIG. 6 and FIGS. 7A and 7B.
[0136]
The display control unit 13 of the terminal device 10 displays the display screen 1000
received from the server 40 on the display 106a, and the display screen 1000 includes a first
image 1100A and a second image 1100B.
[0137]
The input reception unit 12 of the terminal device 10 receives character information indicating
comments C1 to C4 of a user M4, as input information input by the user on the display screen
1000, via the keyboard 110a.
[0138]
The input reception unit 12 receives operation information indicating an operation for
identifying a partial image 1100B1 in the second image 1100B performed by the user M4, as
input information input by the user on the display screen 1000 via the mouse 110b.
[0139]
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The identifying unit 44 identifies the second image 1100B on the display screen 1000 as a
target image according to the operation information. The identifying unit 44 may identify the
partial image 1100B1 as a target image.
[0140]
Then, the determination unit 43 determines the relevance level between the caption comment
acquired from the caption model 4003 using the second image 1100B that is the target image
and the comments C1 to C4.
[0141]
The update unit 46 updates the implicit knowledge model 4004 with training data including
the comment determined to have a low relevance level among the comments C1 to C4 as the
implicit knowledge comment and the second image 1100B that is the target image, and
updates the caption model 4003 with training data including the comment determined to have
a high relevance level as the caption comment and the second image 1100B that is the target
image.
[0142]
FIG. 9B is a diagram illustrating the text information generation process corresponding to
Steps S6, S7, and S13 in FIG. 5 and FIGS. 7A and 7B.
[0143]
The display control unit 13 of the terminal device 10 displays the display screen 1000
received from the server 40 on the display 106a, and the display screen 1000 includes the
image 1110.
[0144]
An input on the displayed display screen 1000 is not performed by a user M5, and the input
reception unit 12 does not receive input information input by the user on the display screen
1000. The identifying unit 44 identifies the image 1110, which is the entire display screen
1000, as a target image.
[0145]
When the user M5 performs an operation for identifying a partial image such as the partial
image 1100B1 in FIG. 9A on the display screen 1000B, the input reception unit 12 receives
operation information indicating the operation for identifying the partial image as input
information via the mouse 110b. In this case, the identifying unit 44 identifies the partial
image on the display screen 1000 as a target image according to the operation information.
[0146]
The text generation unit 45 acquires an implicit knowledge comment based on the implicit
knowledge model 4004 using the target image 1110, and generates text information related to
the comments C11 to C14 based on the large-scale language model 4005 using, for example,
the implicit knowledge comment. The text generation unit 45 may generate text information
using a preset template question.
[0147]
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The display control unit 13 of the terminal device 10 displays the text information related to
the comments C11 to C14 received from the server 40 on the display 106a.
[0148]
Aspect 1
As described above, the server 40 according to an embodiment of the present disclosure
includes the storage unit 4000 for storing the implicit knowledge model 4004 generated by
executing a training process with training data including an image and a text, and the text
generation unit 45 for generating text information based on the implicit knowledge model
4004 and a target image identified by the identifying unit 44 on the display screen 1000
displayed on the display 106a.
[0149]
The server 40 is an example of an information processing apparatus, and the text generation
unit 45 is an example of a text information generation unit.
[0150]
With the above-described configuration, the server 40 can generate the text information
related to implicit knowledge according to the intention of a user based on the target image
identified on the display screen 1000.
[0151]
Aspect 2
In Aspect 1, the text generation unit 45 generates the text information based on user
information for identifying a user.
[0152]
Accordingly, the server 40 can change whether to generate the text information based on
information on user permission corresponding to the user information, change the content of
the text information based on a user attribute corresponding to the user information, or change
the content of the implicit knowledge model 4004 for generating the text information.
[0153]
Aspect 3
In Aspect 1 or Aspect 2, the display screen 1000 is associated with at least one of acquisition
information for identifying an acquisition scenario in which an image used for generating the
display screen 1000 is acquired and usage information for identifying a use scenario in which
the display screen 1000 is used.
[0154]
Accordingly, the server 40 can generate the text information according to the intention of a
user based on the target image on the display screen 1000 based on the image acquired in
each of various acquisition scenarios or the target image on the display screen 1000 used in
cach of various use scenarios.
[0155]
Aspect 4
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In any one of Aspect 1 to Aspect 3, the text generation unit 45 generates the text information
based on at least one of acquisition information for identifying an acquisition scenario in
which a source image that is a source of the display screen 1000 is acquired and usage
information for identifying a use scenario in which the display screen 1000 is used.
[0156]
Accordingly, the server 40 can generate the text information suitable for the intention of a
user according to the acquisition scenario or the use scenario.
[0157]
Aspect 5
In any one of Aspect 1 to Aspect 4, the text generation unit 45 generates the text information
based on the implicit knowledge model 4004, the target image, voice information, and
character information. Each of the voice information and the character information is an
example of input information received by the input reception unit 12 when the display screen
1000 is displayed on the display 106a.
[0158]
Accordingly, the server 40 can generate the text information suitable for the intention of a
user according to the voice information or the character information that has been input.
[0159]
Aspect 6
In Aspect 5, when the voice information or the character information that is an example of the
input information includes a question, the text information includes an answer to the question.
Accordingly, the server 40 can generate the text information suitable for the intention of a
user according to the input question.
[0160]
Aspect 7
In any one of Aspect 1 to Aspect 6, the information processing apparatus further includes the
update unit 46 that is an example of a model update unit for updating the implicit knowledge
model 4004 with training data including the target image identified on the display screen 1000
displayed on the display 106a and the text information based on at least one of voice
information and character information received by the input reception unit 12.
[0161]
Accordingly, the server 40 updates the implicit knowledge model 4004 with the training data
including the target image and the text data, and can generate accurate text information.
[0162]
Aspect 8
In Aspect 7, the update unit 46 updates the implicit knowledge model 4004 based on at least
one of user information for identifying a user, acquisition information for identifying an
acquisition scenario in which an image being a source of the display screen 1000 is acquired,
and usage information for identifying a use scenario in which the display screen 1000 is used.
[0163]
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Accordingly, the server 40 can generate accurate text information by including the user
attribute based on the user information, the acquisition information, and the usage information
in the training data.
[0164]
Aspect 9
In Aspect 8, the update unit 46 updates the implicit knowledge model 4004 based on a
relevance level between the target image and the text data.
[0165]
Accordingly, the server 40 can generate accurate text information by updating the implicit
knowledge model 4004 based on the target image and the relevance level with the text data.
[0166]
Aspect 10
In Aspect 9, the update unit 46 updates the implicit knowledge model 4004 based on the
relevance level between a caption comment indicating the content of the target image and the
text data.
[0167]
Accordingly, the server 40 can generate accurate text information by updating the implicit
knowledge model 4004 based on the caption comment indicating the content of the target
image and the relevant level with the text data.
[0168]
Aspect 11
The terminal device 10 that is an example of an input and output apparatus according to an
embodiment of the present disclosure includes the input reception unit 12 for receiving a
voice, a character, or an operation for identifying a target image on the display screen 1000
displayed on the display 106a. The terminal device 10 includes at least one of the display
control unit 13 and the voice control unit 14 that are examples of an output unit for outputting
text information generated by the text generation unit 45 based on the implicit knowledge
model 4004 and the target image.
[0169]
Aspect 12
An information processing method according to an embodiment of the present disclosure is an
information processing method performed by the server 40. The information processing
method includes Step S11 for executing text information generation based on the implicit
knowledge model 4004 generated by executing a training process with training data including
a target image identified on the display screen 1000 displayed on the display 106a, an image,
and a text.
[0170]
Aspect 13
A program according to an embodiment of the present disclosure causes a computer to

execute Step S11 for generating text information based on the implicit knowledge model 4004
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generated by executing a training process with training data including a target image
identified on the display screen 1000 displayed on the display 106a, an image, and a text.
[0171]
Aspect 14
A method for performing input and output by the terminal device 10 according to an
embodiment of the present disclosure includes Step S7 for receiving an input of a voice, a
character, or an operation for identifying a target image on the display screen 1000 displayed
on the display 106a, and Step S13 for outputting text information generated by the text
generation unit 45 based on the target image and the implicit knowledge model 4004
generated by executing a training process with training data including an image and a text.
[0172]
Aspect 15
A program causes a computer to execute a method according to an embodiment of the present
disclosure. The method includes Step S7 for receiving an input of a voice, a character, or an
operation for identifying a target image on the display screen 1000 displayed on the display
106a, and Step S13 for outputting text information generated by the text generation unit 45
based on the target image and the implicit knowledge model 4004 generated by executing a
training process with training data including an image and a text.
[0173]
Aspect 16
A model according to an embodiment of the present disclosure is the implicit knowledge
model 4004 that is generated by executing a training process with training data including an
image and a text. The model causes a computer to function to output the text based on the
image, and output the text used for generating text information by the text generation unit 45
based on a target image identified on a display screen 1000 displayed on the display 106a.
[0174]
Aspect 17
The information processing system 1 according to an embodiment of the present disclosure
includes the terminal device 10 and the server 40 that is communicably connected to the
terminal device 10. The terminal device 10 includes the input reception unit 12 for receiving
a voice, a character, or an operation that identifies a target image on the display screen 1000
displayed on the display 106a, and the transmission/reception unit 11 for transmitting the
target image to the server 40. The server 40 includes the transmission/reception unit 41 for
receiving the target image transmitted from the terminal device 10 and transmitting text
information generated based on the implicit knowledge model 4004 generated by executing a
training process with training data including an image and a text, and the target image to the
terminal device 10. The terminal device 10 receives the text information by the
transmission/reception unit 11 from the server 40, and further includes at least one of the
display control unit 13 and the voice control unit 14 for outputting the text information.
[0175]
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The above-described embodiments are illustrative and do not limit the present invention.
Thus, numerous additional modifications and variations are possible in light of the above
teachings. For example, elements and/or features of different illustrative embodiments may
be combined with each other and/or substituted for each other within the scope of the present
invention. Any one of the above-described operations may be performed in various other
ways, for example, in an order different from the one described above.
[0176]
The present invention can be implemented in any convenient form, for example using
dedicated hardware, or a mixture of dedicated hardware and software. The present invention
may be implemented as computer software implemented by one or more networked
processing apparatuses. The processing apparatuses include any suitably programmed
apparatuses such as a general purpose computer, a personal digital assistant, a Wireless
Application Protocol (WAP) or third-generation (3G)-compliant mobile telephone, and so on.
Since the present invention can be implemented as software, each and every aspect of the
present invention thus encompasses computer software implementable on a programmable
device. The computer software can be provided to the programmable device using any
conventional carrier medium (carrier means). The carrier medium includes a transient carrier
medium such as an electrical, optical, microwave, acoustic or radio frequency signal carrying
the computer code. An example of such a transient medium is a Transmission Control
Protocol/Internet Protocol (TCP/IP) signal carrying computer code over an IP network, such
as the Internet. The carrier medium may also include a storage medium for storing processor
readable code such as a floppy disk, a hard disk, a compact disc read-only memory (CD-
ROM), a magnetic tape device, or a solid state memory device.
[0177]
The functionality of the elements disclosed herein may be implemented using circuitry or
processing circuitry which includes general purpose processors, special purpose processors,
integrated circuits, application specific integrated circuits (ASICs), digital signal processors
(DSPs), field programmable gate arrays (FPGAs), conventional circuitry and/or combinations
thereof which are configured or programmed to perform the disclosed functionality.
Processors are considered processing circuitry or circuitry as they include transistors and
other circuitry therein. In the disclosure, the circuitry, units, or means are hardware that carry
out or are programmed to perform the recited functionality. The hardware may be any
hardware disclosed herein or otherwise known which is programmed or configured to carry
out the recited functionality. When the hardware is a processor which may be considered a
type of circuitry, the circuitry, means, or units are a combination of hardware and software,
the software being used to configure the hardware and/or processor.
[0178]
This patent application is based on and claims priority to Japanese Patent Application No.
2023-120634, filed on July 25, 2023, in the Japan Patent Office, the entire disclosure of which

is hereby incorporated by reference herein.
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[Reference Signs List]

[0179]

1 information processing system

100 communication network

10 terminal device (an example of an input and output apparatus)

11 transmission/reception unit (examples of a transmission unit and a reception unit)

12 input reception unit (an example of an input reception unit)

13 display control unit (examples of a display control unit and an output unit)

14 voice control unit (examples of a voice control unit and an output unit)

15 processing unit

19 storing/reading unit (an example of storage control unit)

106a display (an example of a display unit)

1000 storage unit (an example of a storage unit)

40 server (an example of an information processing apparatus)

41 transmission/reception unit (examples of a transmission unit and a reception unit)

42 screen generation unit (an example of a screen generation unit)

43 processing unit (an example of a three-dimensional information generation unit)

43 determination unit (an example of a determination unit)

44 identifying unit (an example of an identifying unit)

45 text generation unit (an example of a text generation unit)

46 update unit (an example of an update unit)

49 storing/reading unit (an example of storage control unit)

4000 storage unit (an example of a storage unit)

4001 user information management DB (an example of a user information management unit)

4002 image management DB (an example of an image management unit)

4003 caption model

4004 implicit knowledge model

4005 large-scale language model

1000 display screen

1100, 1110 image

1100A first image

1100B second image

1100B1 partial image

1200, 1210 text
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[CLAIMS]
[Claim 1]

An information processing apparatus comprising:

a storage unit configured to store a model generated by executing a training process
with training data including an image and a text; and

a text information generation unit configured to generate text information based on the
model and a target image, the target image being identified on a display screen displayed on a
display.
[Claim 2]

The information processing apparatus of claim 1, wherein

the text information generation unit generates the text information based on user
information for identifying a user.
[Claim 3]

The information processing apparatus of any one of claims 1 and 2, wherein

the display screen is associated with at least one of acquisition information and usage
information, the acquisition information identifying an acquisition scenario in which an image
used for generating the display screen is acquired, the usage information identifying a use
scenario in which the display screen is used.
[Claim 4]

The information processing apparatus of any one of claims 1 to 3, wherein

the text information generation unit generates the text information based on at least
one of acquisition information and usage information, the acquisition information identifying
an acquisition scenario in which a source image that is a source of the display screen is
acquired, the usage information identifying a use scenario in which the display screen is used.
[Claim 5]

The information processing apparatus of any one of claims 1 to 4, wherein

the text information generation unit generates the text information based on the model,
the target image, and input information, the input information being received, by an input
reception unit, on the display screen displayed on the display.
[Claim 6]

The information processing apparatus of claim 5, wherein

in a case that the input information includes a question, the text information includes
an answer to the question.
[Claim 7]

The information processing apparatus of any one of claims 1 to 6, further comprising

a model update unit configured to update the model by using additional training data,
the additional training data including the target image identified on the display screen
displayed on the display and text data that is based on at least one of voice information and
character information that are received by an input reception unit.
[Claim 8]
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The information processing apparatus of claim 7, wherein

the model update unit updates the model based on at least one of acquisition
information and usage information, the acquisition information identifying an acquisition
scenario in which a source image that is a source of the display screen is acquired, the usage
information identifying a use scenario in which the display screen is used.
[Claim 9]

The information processing apparatus of claim 8, wherein

the model update unit updates the model based on a relevance level between the target
image and the text data.
[Claim 10]

The information processing apparatus of claim 9, wherein

the model update unit updates the model based on a caption comment describing
content of the target image and the relevance level with the text data.
[Claim 11]

An input and output apparatus, comprising:

an input reception unit configured to receive at least one of a voice, a character, and an
operation for identifying a target image on a display screen displayed on a display; and

an output unit configured to output text information generated by a text information
generation unit based on the target image and a model that is generated by executing a
training process with training data including an image and a text.
[Claim 12]

An information processing method performed by an information processing apparatus,
comprising:

generating text information based on a model generated by executing a training
process with training data and a target image, the training data including an image and a text,
the target image being identified on a display screen displayed on a display.
[Claim 13]

A recording medium storing computer-readable code for controlling a computer
system to carry out a method, the method comprising:

generating text information based on a model generated by executing a training
process with training data and a target image, the training data including an image and a text,
the target image being identified on a display screen displayed on a display.
[Claim 14]

An input and output method performed by an input and output apparatus, comprising:

receiving at least one of a voice, a character, and an operation for identifying a target
image on a display screen displayed on a display; and

outputting text information generated by a text information generation unit based on
the target image and a model that is generated by executing a training process with training
data including an image and a text.
[Claim 15]
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A recording medium storing computer-readable code for controlling a computer
system to carry out a method performed by an input and output apparatus, the method
including:

receiving at least one of a voice, a character, and an operation for identifying a target
image on a display screen displayed on a display; and

outputting text information generated based on the target image and a model that is
generated by executing a training process with training data including an image and a text.
[Claim 16]

A model

generated by executing a training process with training data including an image and an
implicit knowledge comment for the image, the model causing a computer to output the
implicit knowledge comment based on the image,

the implicit knowledge comment being used for generating text information based on
a target image identified on a display screen displayed on a display.
[Claim 17]

An information processing system, comprising:

an input and output apparatus; and

an information processing apparatus communicably connected to the input and output
apparatus,

the input and output apparatus including:

an input reception unit configured to receive at least one of a voice, a character, and an
operation for identifying a target image on a display screen displayed on a display; and

a transmission unit configured to transmit the target image to the information
processing apparatus,

the information processing apparatus including:

a reception unit configured to receive the target image transmitted from the input and
output apparatus; and

a transmission unit configured to transmit, to the input and output apparatus, a model
generated by executing a training process with training data including an image and a text and
text information generated based on the target image,

the input and output apparatus further including:

a reception unit configured to receive the text information transmitted from the
information processing apparatus; and

an output unit configured to output the text information.



