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ELECTRONIC DEVICE AND CONTROLLING
METHOD OF ELECTRONIC DEVICE FOR
IDENTIFYING TRANSITION SUITABILITY
OF A NEURAL NETWORK MODEL
INCLUDED IN AN EXTERNAL DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application is based on and claims priority under 35
U.S.C. § 119(e) of a U.S. Provisional application Ser. No.
62/945,349, filed on Dec. 9, 2019, in the U.S. Patent and
Trademark Office, and under 35 U.S.C. § 119(a) of a Korean
patent application number 10-2020-0127461, filed on Sep.
29, 2020, in the Korean Intellectual Property Office, the
disclosure of which is incorporated by reference herein in its
entirety.

BACKGROUND
1. Field

The disclosure relates to an electronic device and a
controlling method of the electronic device. More particu-
larly, the disclosure relates to an electronic device and a
controlling method of the electronic device for identifying
transition suitability of a neural network model included in
an external device.

2. Description of Related Art

In recent years, demands from users and industries are
increasing for a technology that provides customized ser-
vices for each user through a personalized neural network
model. However, on the other hand, the demand for protec-
tion of personal data related to a privacy of users is also
increasing, and thus, there are many cases in which it is
limited to train a neural network model by collecting per-
sonal data necessary for personalization of the neural net-
work model.

Therefore, researches on a technology that enables a
neural network model to be used on-device without trans-
mitting the personal data to an external server or cloud, and
a technology for transferring information on a personalized
neural network model from a specific device to another
device through device-to-device communication are draw-
ing attention.

In the case of transferring the information on the person-
alized neural network model from the specific device to
another device, if the types of devices are different from each
other or the hardware specifications are different even
though the types of devices are the same, it may not be
suitable to transfer the neural network model. Therefore, in
transferring the information on the personalized neural net-
work model from the device to another device, it is neces-
sary to perform an identification process as to whether it is
suitable to transfer the neural network model between dif-
ferent devices.

In addition, when a user of an electronic device purchases
a new electronic device, there is a need for a technology
capable of transferring the personalized neural network
model from an existing electronic device to the new elec-
tronic device in an efficient and reliable method.

The above information is presented as background infor-
mation only to assist with an understanding of the disclo-
sure. No determination has been made, and no assertion is
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made, as to whether any of the above might be applicable as
prior art with regard to the disclosure.

SUMMARY

Aspects of the disclosure are to address at least the
above-mentioned problems and/or disadvantages and to
provide at least the advantages described below. Accord-
ingly, an aspect of the disclosure is to provide an electronic
device and a controlling method of the electronic device
capable of identifying whether it is suitable to transfer a
neural network model included in an external device to the
electronic device, based on information on a hardware
specification and information on a neural network model of
each of the electronic device and the external device.

Additional aspects will be set forth in part in the descrip-
tion which follows and, in part, will be apparent from the
description, or may be learned by practice of the presented
embodiments.

In accordance with an aspect of the disclosure, an elec-
tronic device for identifying transition suitability of neural
network models included in an external device is provided.
The electronic device includes a communicator, a memory
configured to store first device information on a hardware
specification of the electronic device and a hardware suit-
ability identifier that identifies a neural network model
suitable for hardware of the electronic device, and a pro-
cessor configured to control the communicator to transmit a
first signal for requesting information related to one or more
neural network models included one or more external
devices, based on a user input being received, receive a
second signal including second device information on a
hardware specification of a first external device and first
model information on one or more neural network models
included in the first external device from the first external
device among the one or more external devices through the
communicator, as a response to the first signal, identify
whether each of the one or more neural network models
included in the first external device is suitable for the
hardware of the electronic device by inputting the first
device information, the second device information, and the
first model information into a hardware suitability identifier,
control the communicator to transmit a third signal including
a request for installation data of one or more neural network
models identified as suitable for the hardware of the elec-
tronic device to the first external device, and receive a fourth
signal including the installation data of the one or more
neural network models identified as suitable for the hard-
ware of the electronic device from the first external device
through the communicator, as a response to the third signal,
wherein the processor is configured to identify the one or
more neural network models included in the first external
device as suitable for the hardware of the electronic device,
based on a specification of each of the plurality of hardware
configurations included in the electronic device being
greater than or equal to specifications of a plurality of
hardware configurations included in the first external device,
and identify one or more neural network models having a
hardware requirement specification lower than the specifi-
cations of the plurality of hardware configurations included
in the electronic device among the one or more neural
network models included in the first external device as
suitable for the hardware of the electronic device, based on
specifications of one or more of the plurality of hardware
configurations included in the electronic device being less
than the specifications of the plurality of hardware configu-
rations included in the first external device.
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In accordance with another aspect of the disclosure, a
controlling method of an electronic device that stores first
device information on a hardware specification of the elec-
tronic device and a hardware suitability identifier that iden-
tifies a neural network model suitable for hardware of the
electronic device, and identifies transition suitability of
neural network models included in an external device is
provided. The controlling method includes transmitting a
first signal for requesting information related to one or more
neural network models included one or more external
devices, based on a user input being received, receiving a
second signal including second device information on a
hardware specification of a first external device and first
model information on one or more neural network models
included in the first external device from the first external
device among the one or more external devices, as a
response to the first signal, identifying whether each of the
one or more neural network models included in the first
external device is suitable for the hardware of the electronic
device by inputting the first device information, the second
device information, and the first model information into a
hardware suitability identifier, transmitting a third signal
including a request for installation data of one or more
neural network models identified as suitable for the hard-
ware of the electronic device to the first external device, and
receiving a fourth signal including the installation data of the
one or more neural network models identified as suitable for
the hardware of the electronic device from the first external
device, as a response to the third signal, wherein the iden-
tifying whether each of the one or more neural network
models is suitable for the hardware of the electronic device
includes, identifying the one or more neural network models
included in the first external device as suitable for the
hardware of the electronic device, based on a specification
of each of the plurality of hardware configurations included
in the electronic device being greater than or equal to
specifications of a plurality of hardware configurations
included in the first external device, and identifying one or
more neural network models having a hardware requirement
specification lower than the specifications of the plurality of
hardware configurations included in the electronic device
among the one or more neural network models included in
the first external device as suitable for the hardware of the
electronic device, based on specifications of one or more of
the plurality of hardware configurations included in the
electronic device being less than the specifications of the
plurality of hardware configurations included in the first
external device.

In accordance with another aspect of the disclosure, a
non-transitory computer readable recording medium includ-
ing a program for executing a controlling method of an
electronic device that stores first device information on a
hardware specification of the electronic device and a hard-
ware suitability identifier that identifies a neural network
model suitable for hardware of the electronic device, and
identifies transition suitability of neural network models
included in an external device is provided. The controlling
method includes transmitting a first signal for requesting
information related to one or more neural network models
included one or more external devices, based on a user input
being received, receiving a second signal including second
device information on a hardware specification of a first
external device and first model information on one or more
neural network models included in the first external device
from the first external device among the one or more
external devices, as a response to the first signal, identifying
whether each of the one or more neural network models
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included in the first external device is suitable for the
hardware of the electronic device by inputting the first
device information, the second device information, and the
first model information into a hardware suitability identifier,
transmitting a third signal including a request for installation
data of one or more neural network models identified as
suitable for the hardware of the electronic device to the first
external device, and receiving a fourth signal including the
installation data of the one or more neural network models
identified as suitable for the hardware of the electronic
device from the first external device, as a response to the
third signal, wherein the identifying whether each of the one
or more neural network models is suitable for the hardware
of' the electronic device includes identifying the one or more
neural network models included in the first external device
as suitable for the hardware of the electronic device, based
on a specification of each of the plurality of hardware
configurations included in the electronic device being
greater than or equal to specifications of a plurality of
hardware configurations included in the first external device,
and identifying one or more neural network models having
a hardware requirement specification lower than the speci-
fications of the plurality of hardware configurations included
in the electronic device among the one or more neural
network models included in the first external device as
suitable for the hardware of the electronic device, based on
specifications of one or more of the plurality of hardware
configurations included in the electronic device being less
than the specifications of the plurality of hardware configu-
rations included in the first external device.

In accordance with another aspect of the disclosure, an
electronic device for identifying transition suitability of a
neural network model included in an external device is
provided. The electronic device includes a communicator, a
memory configured to store internal model information on
one or more neural network models included in the elec-
tronic device and a model suitability identifier that identifies
neural network models suitable for replacing the neural
network models included in the electronic device, and a
processor configured to control the communicator to trans-
mit a first signal for requesting information related to one or
more neural network models included in one or more
external devices, based on a user input being received,
receive a second signal including external model informa-
tion on one or more neural network models included in a first
external device from the first external device among the one
or more external devices through the communicator, as a
response to the first signal, identify whether each of the one
or more neural network models included in the first external
device is suitable for replacing the neural network models
included in the electronic device by inputting the internal
model information and the external model information into
the model suitability identifier, control the communicator to
transmit a third signal including a request for installation
data of the one or more neural network models identified as
suitable for replacing the neural network models included in
the electronic device to the first external device, and receive
a fourth signal including the installation data of the one or
more identified neural network models from the first exter-
nal device through the communicator, as a response to the
third signal, wherein the processor is configured to compare
service types of the one or more neural network models
included in the electronic device with service types of the
one or more neural network models included in the first
external device, based on information on the service type
included in each of the internal model information and the
external model information, compare a personalization level
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of a first neural network model and a personalization level
of a second neural network model based on the information
on the personalization level included in each of the internal
model information and the external model information,
based on the service type of the first neural network model
among the one or more neural network models included in
the first external device being the same as the service type
of the second neural network model among the plurality of
neural network models included in the electronic device, and
identify the first neural network model as suitable for
replacing the second neural network model, based on the
personalization level of the first neural network model being
higher than the personalization level of the second neural
network model.

Other aspects, advantages, and salient features of the
disclosure will become apparent to those skilled in the art
from the following detailed description, which, taken in
conjunction with the annexed drawings, discloses various
embodiments of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features, and advantages of
certain embodiments of the disclosure will be more apparent
from the following description taken in conjunction with the
accompanying drawings, in which:

FIG. 1 is a flowchart illustrating a controlling method of
an electronic device according to an embodiment of the
disclosure;

FIGS. 2, 3 and 4 are diagrams for specifically describing
an operation of a hardware suitability identification module
for performing the controlling method of the electronic
device according to FIG. 1 according to various embodi-
ments of the disclosure;

FIG. 5Ais a flowchart illustrating a controlling method of
an electronic device according to an embodiment of the
disclosure;

FIG. 5B is a flowchart illustrating a controlling method of
an electronic device according to an embodiment of the
disclosure;

FIGS. 6, 7 and 8 are diagrams for specifically describing
an operation of a model suitability identification module for
performing the controlling method of the electronic device
according to FIGS. 5A and 5B according to various embodi-
ments of the disclosure;

FIG. 9 is a flowchart for describing a controlling method
of an electronic device according to an embodiment of the
disclosure;

FIG. 10 is a sequence diagram for describing an example
of a case in which there are a plurality of external devices
according to an embodiment of the disclosure;

FIG. 11 is a diagram for describing a user interface
provided by an electronic device according to an embodi-
ment of the disclosure;

FIG. 12 is a diagram for describing a user interface
provided by a first external device according to an embodi-
ment of the disclosure;

FIG. 13 is a diagram illustrating an example of an
electronic device, a first external device, and a second
external device according to an embodiment of the disclo-
sure;

FIG. 14 is a sequence diagram for describing a process of
identifying transition suitability by the electronic device
when a neural network model included in the first external
device is transferred to the second external device according
to an embodiment of the disclosure;
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FIG. 15 is a block diagram illustrating in detail an
architecture of software modules included in the electronic
device according to an embodiment of the disclosure;

FIG. 16 is a block diagram illustrating in detail an
architecture of software modules included in the first exter-
nal device according to an embodiment of the disclosure;

FIG. 17 is a block diagram schematically illustrating an
architecture of hardware configurations included in the
electronic device according to an embodiment of the dis-
closure; and

FIG. 18 is a block diagram illustrating in more detail the
architecture of the hardware configurations included in the
electronic device according to an embodiment of the dis-
closure.

Throughout the drawings, like reference numerals will be
understood to refer to like parts, components, and structures.

DETAILED DESCRIPTION

The following description with reference to the accom-
panying drawings is provided to assist in a comprehensive
understanding of various embodiments of the disclosure as
defined by the claims and their equivalents. It includes
various specific details to assist in that understanding but
these are to be regarded as merely exemplary. Accordingly,
those of ordinary skill in the art will recognize that various
changes and modifications of the various embodiments
described herein can be made without departing from scope
and spirit of the disclosure. In addition, descriptions of
well-known functions and constructions may be omitted for
clarity and conciseness.

The terms and words used in the following description
and claims are not limited to the bibliographical meanings,
but, are merely used by the inventor to enable a clear and
consistent understanding of the disclosure. Accordingly, it
should be apparent to those skilled in the art that the
following description of various embodiments of the disclo-
sure is provided for illustration purpose only and not for the
purpose of limiting the disclosure as defined by the
appended claims and their equivalents.

It is to be understood that the singular forms “a,” “an,”
and “the” include plural referents unless the context clearly
dictates otherwise. Thus, for example, reference to “a com-
ponent surface” includes reference to one or more of such
surfaces.

Terms used in the disclosure are used only to describe
specific embodiments and are not intended to be limiting of
the scope. Singular expressions include plural expressions
unless the context clearly indicates otherwise.

In the disclosure, an expression “have”, “may have”,
“include”, “may include”, and the like, indicates an exis-
tence of a corresponding feature (e.g., a numerical value, a
function, an operation, a component such as a part, and the
like), and does not exclude an existence of an additional
feature.

In the disclosure, an expression “A or B”, “at least one of
A and/or B”, “one or more of A and/or B”, and the like, may
include all possible combinations of items listed together.
For example, “A or B”, “at least one of A and B”, or “at least
one of A or B” may refer to all cases (1) including at least
one A, (2) including at least one B, or (3) including both at
least one A and at least one B.

Expressions “first”, “second”, and the like, used in the
disclosure may indicate various components regardless of a
sequence and/or importance of the components, will be used
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only in order to distinguish one component from the other
components, and do not limit the corresponding compo-
nents.

When it is mentioned that any component (e.g., a first
component) is (operatively or communicatively) coupled
with/to or is connected to another component (e.g., a second
component), it is to be understood that any component is
directly coupled with/to another component or may be
coupled with/to another component through the other com-
ponent (e.g., a third component).

On the other hand, when it is mentioned that any com-
ponent (e.g., a first component) is “directly coupled with/to”
or “directly connected to” to another component (e.g., a
second component), it is to be understood that the other
component (e.g., a third component) is not present between
any component and another component.

An expression “configured (or set) to” used in the disclo-
sure may be replaced by an expression “suitable for”,
“having the capacity to”, “designed to”, “adapted to”, “made
t0”, or “capable of” depending on a situation. A term
“configured (or set) to” may not necessarily mean only
“specifically designed to” in hardware.

Instead, in any context, an expression “a device config-
ured to” may mean that the device is “capable of” together
with other devices or components. For example, a “proces-
sor configured (or set) to perform A, B, and C” may mean
a dedicated processor (e.g., an embedded processor) for
performing the corresponding operations or a generic-pur-
pose processor (e.g., a central processing unit (CPU) or an
application processor) that may perform the corresponding
operations by executing one or more software programs
stored in a memory device.

In the embodiments, a ‘module’ or a ‘~er/or’ may perform
at least one function or operation, and be implemented as
hardware or software or be implemented as a combination of
hardware and software. In addition, a plurality of ‘modules’
or a plurality of ‘~ers/ors’ may be integrated in at least one
module and be implemented as at least one processor except
for a ‘module’ or an ‘~er/or’ that needs to be implemented
as specific hardware.

On the other hand, various elements and regions in the
drawings are schematically illustrated. Therefore, the tech-
nical spirit of the disclosure is not limited by relatively sizes
or intervals illustrated in the accompanying drawings.

The electronic device according to diverse embodiments
of the disclosure may include at least one of, for example, a
smartphone, a tablet personal computer (PC), a desktop PC,
a laptop PC, or a wearable device. The wearable device may
include at least one of an accessory type wearable device
(e.g., a watch, a ring, a bracelet, an ankle bracelet, a
necklace, a glasses, a contact lens, or a head-mounted-device
(HMD)), a textile or clothing integral type wearable device
(e.g., an electronic clothing), a body attachment type wear-
able device (e.g., a skin pad or a tattoo), or a bio-implantable
circuit.

In some embodiments, the electronic device may include
at least one of, for example, a television (TV), a digital video
disk (DVD) player, an audio player, a refrigerator, an air
conditioner, a cleaner, an oven, a microwave oven, a wash-
ing machine, an air cleaner, a set-top box, a home automa-
tion control panel, a security control panel, a media box
(e.g., HomeSync™ of Samsung Electronics Co., Ltd, TVT™
of Apple Inc, or TV™ of Google™), a game console (e.g.,
Xbox™ and PlayStation™), an electronic dictionary, an
electronic key, a camcorder, or a digital photo frame.

In other embodiments, the electronic device may include
at least one of various medical devices (e.g., various portable

10

25

30

40

45

55

8

medical measuring devices (such as a blood glucose meter,
a heart rate meter, a blood pressure meter, a body tempera-
ture meter, and the like), a magnetic resonance angiography
(MRA), a magnetic resonance imaging (MRI), a computed
tomography (CT), a photographing device, an ultrasonic
device, and the like), a navigation device, a global naviga-
tion satellite system (GNSS), an event data recorder (EDR),
a flight data recorder (FDR), an automobile infotainment
device, marine electronic equipment (e.g., a marine naviga-
tion device, a gyro compass, and the like), avionics, a
security device, an automobile head unit, an industrial or
household robot, a drone, an automatic teller machine
(ATM) of a financial institute, a point of sales (POS) of a
shop, or Internet of things (IoT) devices (e.g., a light bulb,
various sensors, a sprinkler system, a fire alarm, a thermo-
stat, a street light, a toaster, exercise equipment, a hot water
tank, a heater, a boiler, and the like).

Hereinafter, embodiments of the disclosure will be
described in detail with reference to the accompanying
drawings so that those skilled in the art to which the
disclosure pertains may easily practice the disclosure.

FIG. 1 is a flowchart illustrating a controlling method of
an electronic device according to an embodiment of the
disclosure.

FIGS. 2 to 4 are diagrams for specifically describing an
operation of a hardware suitability identification module
1100 (see FIG. 2) for performing the controlling method of
an electronic device 100 (see FIG. 17) according to FIG. 1
according to various embodiment of the disclosure.

First, the ‘electronic device’ according to the disclosure
may be implemented in various types, such as a smart phone,
a tablet PC, a notebook, a TV, and a robot, and is not limited
to a specific type of device. Hereinafter, the electronic
device according to the disclosure is referred to as the
electronic device 100.

A ‘neural network model’ refers to an artificial intelli-
gence model including an artificial neural network, and may
be trained by deep learning. For example, the neural network
model may include at least one artificial neural network
model of a deep neural network (DNN), a convolution
neural network (CNN), a recurrent neural network (RNN),
or a generative adversarial network (GAN). However, the
neural network model according to the disclosure is not
limited to the above-described examples.

In the electronic device 100 according to the disclosure,
first device information on a hardware specification of the
electronic device 100 and a hardware suitability identifica-
tion module 1100 may be stored.

The “first device information’ refers to information on the
hardware specification of the electronic device 100. Specifi-
cally, the first device information is a term for generically
referring to information on a specification indicating what
kind of performance each of the plurality of hardware
included in the electronic device 100 has, and may include
detailed information on the presence, number, type, and
performance of each of a plurality of hardware components
included in the electronic device 100.

In particular, the first device information may include
information on a specification of a processor included in the
electronic device 100, a specification of a memory included
in the electronic device 100, and a specification of a data
acquirer included in the electronic device 100. The data
acquirer is a component that acquires data input to one or
more neural network models included in the electronic
device 100, and may include at least one of a camera, a
microphone, or a sensor included in the electronic device
100.
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The first device information may include performance
evaluation information on each of the plurality of hardware
included in the electronic device 100. The ‘performance
evaluation information’ is a score obtained by comprehen-
sively evaluating the performance of each hardware con-
figuration based on experimentation and analysis by an
expert, and may be previously stored in the electronic device
100 and may be received and updated from an external
server.

The ‘hardware suitability identification module 1100’
refers to a module that identifies a neural network model
suitable for hardware of the electronic device 100. Specifi-
cally, the ‘hardware suitability identification module 1100’
may output information on whether it is suitable to execute
a neural network model included in an external device by
using hardware of the electronic device 100. In describing
the disclosure, the term ‘suitable’ may be replaced with
terms such as ‘compatible’ or ‘alternative’.

Referring to FIG. 1, when a user input is received, the
electronic device 100 may transmit a first signal for request-
ing information related to one or more neural network
models included in one or more external devices at operation
S110.

The ‘user input’ may be received based on a user touch
input through a display of the electronic device 100, a user
voice received through a microphone of the electronic
device 100 or an input of a physical button provided in the
electronic device 100, a control signal transmitted by a
remote control device for controlling the electronic device
100, and the like. The term ‘transmission’ may be used as a
meaning including unicasting in which signals or data are
transmitted by targeting a specific external device, and
broadcasting in which the signals or data are simultaneously
transmitted to all external devices connected to a network
without targeting the specific external device when trans-
mitting the signals or data. The ‘information related to one
or more neural network models’ may include second device
information and first model information, which will be
described later.

Like the electronic device 100, the ‘external device’ may
be implemented in various types, such as a smart phone, a
tablet PC, a laptop, a TV, and a robot, and the type of the
external device may also be different from the type of the
electronic device 100. The electronic device 100 and the
external device may be ‘connected’ to each other, which
means that a communication connection is established as a
result of exchanging a request and a response for commu-
nication connection between the electronic device 100 and
the external device. The method of communication connec-
tion according to the disclosure is not particularly limited.

As a response to the first signal, the electronic device 100
may receive a second signal including second device infor-
mation on a hardware specification of the first external
device and first model information on one or more neural
network models included in the first external device from the
first external device among one or more external devices at
operation S120. That is, if a first signal corresponding to a
request to search for one or more neural network models is
received, the first external device may transmit the second
signal to the electronic device 100 as the response to the
request, and the second signal may include the second
device information and the first model information. In
describing the disclosure, the term ‘first external device’ is
used as a term for specifying an external device capable of
transmitting installation data of a neural network model to
the electronic device 100. Hereinafter, the first external
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10
device according to the disclosure will be referred to as a
first external device 200-1 (See FIG. 14).

The first external device 200-1 may perform a user
authentication process based on the first user information
included in the first signal and the second user information
stored in the first external device 200-1, and may also
transmit the second signal to the electronic device 100 when
the user authentication is completed. The user authentication
process or user suitability identification process will be
described in detail with reference to FIGS. 9 and 10.

The ‘second device information’ refers to information on
the hardware specification of the first external device 200-1.
Specifically, the second device information is a term for
generically referring to information on specifications indi-
cating what kind of performance each hardware included in
the first external device 200-1 has, and corresponds to the
first device information on the hardware performance of the
electronic device 100.

That is, the second device information may include
detailed information on the presence, a number, a type, and
a performance of each of a plurality of hardware configu-
rations included in the first external device 200-1, and
similar to the case of the first device information, the second
device information may also include performance evalua-
tion information for each hardware included in the first
external device 200-1. In addition, the second device infor-
mation may include information on a specification of a
processor included in the first external device 200-1, a
specification of a memory included in the first external
device 200-1, and a specification of a data acquirer included
in the first external device 200-1. The data acquirer of the
first external device 200-1 is a component that acquires data
input to one or more neural network models included in the
first external device 200-1, similar to the data acquirer of the
electronic device 100, and may include at least one of a
camera, a microphone, or a sensor included in the first
external device 200-1.

The “first model information’ refers to information on one
or more neural network models included in the first external
device 200-1. Specifically, the first model information may
include information on a service type, information on a
personalization level, and information on a hardware
requirement specification of each of the one or more neural
network models included in the first external device 200-1.

If the second signal including the second device informa-
tion and the first model information is received from the first
external device 200-1, the electronic device 100 may input
the first device information, the second device information,
and the first model information into the hardware suitability
identification module 1100 at operation S130 to identify
whether each of the one or more neural network models
included in the first external device 200-1 is suitable for
hardware of the electronic device 100. That is, if the first
device information, the second device information, and the
first model information are input, the hardware suitability
identification module 1100 may perform a hardware suit-
ability identification process according to diverse embodi-
ments of the disclosure based on the first device information,
the second device information, and the first model informa-
tion. Hereinafter, the ‘hardware suitability identification
process’ will be described in detail with reference to FIGS.
2 to 4 together with FIG. 1. Specifically, the hardware
suitability identification process according to the disclosure
may include operations 1 and 2 as illustrated in FIGS. 2 and
3 according to an embodiment of the disclosure.

First, ‘step 1” will be described with reference to FIGS. 1
and 2. The electronic device 100 may perform the hardware
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suitability identification process for all neural network mod-
els included in the first external device 200-1, by identifying
whether the hardware specification of the electronic device
100 is equal to or superior to the hardware specification of
the first external device 200-1 in all parts based on the first
device information stored in the electronic device 100 and
the second device information received from the first exter-
nal device 200-1.

Specifically, if the specification of each of the plurality of
hardware configurations included in the electronic device
100 is greater than or equal to the specifications of the
plurality of hardware configurations included in the first
external device 200-1 (Y in S140), the electronic device 100
may identify the one or more neural network models
included in the first external device 200-1 as suitable for
hardware of the electronic device 100 at operation S150-1.

That is, the electronic device 100 may identity the hard-
ware configuration of the first external device 200-1 corre-
sponding to each of the plurality of hardware configurations
included in the electronic device 100, and may compare
specifications of each corresponding hardware configura-
tion. In addition, as a result of comparing the specification
of each of the plurality of hardware configurations included
in the electronic device 100 with the specification of each of
the plurality of hardware configurations included in the first
external device 200-1, if the specification of each of the
plurality of hardware configurations included in the elec-
tronic device 100 is greater than or equal to the specifica-
tions of the plurality of hardware configurations included in
the first external device 200-1, this may be estimated as a
case in which all of the one or more neural network models
included in the first external device 200-1 may be executed
using the hardware of the electronic device 100, regardless
of which hardware specification each of the one or more
neural network models included in the first external device
200-1 requires. Therefore, in this case, the electronic device
100 may identify all of the one or more neural network
models included in the first external device 200-1 as suitable
for the hardware of the electronic device 100.

Referring to FIG. 4, the hardware suitability identification
module 1100 may include a processor suitability identifica-
tion module 1110, a memory suitability identification mod-
ule 1120, a camera suitability identification module 1130, a
microphone suitability identification module 1140, and a
sensor suitability identification module 1150. In addition,
the electronic device 100 may perform a hardware suitability
identification process for each hardware configuration based
on information on the processor specifications, the memory
specifications, the camera specifications, the microphone
specifications, and the sensor specifications included in each
of the first and second device information through each of
the modules included in the hardware suitability identifica-
tion module 1100.

For example, if the specifications of the processor, the
memory, the camera, the microphone, and the sensor
included in the electronic device 100 are all greater than or
equal to the specifications of the processor, the memory, the
camera, the microphone, and the sensor included in the first
external device 200-1, the electronic device 100 may iden-
tify all of the one or more neural network models included
in the first external device 200-1 as suitable for the hardware
of the electronic device 100. At this time, the electronic
device 100 may perform the hardware suitability identifica-
tion process for each hardware configuration in the order of
the processor, the memory, the camera, the microphone, and
the sensor, but there is no particular order restriction in the
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hardware suitability identification process for each hardware
configuration according to the disclosure.

In the above, it has been described that the specifications
of the processor, memory, camera, microphone, and sensor
included in each of the electronic device 100 and the first
external device 200-1 are compared, but this is only for
convenience of description, and the electronic device 100
may compare specifications of each of the detailed compo-
nents included in each of the processor, memory, camera,
microphone, and sensor according to the disclosure.

For example, the electronic device 100 may also perform
the hardware suitability identification process by comparing
the specifications of the electronic device 100 and the first
external device 200-1 for a central processing unit (CPU), a
graphic processing unit (GPU), and a neural processing unit
(NPU) among the processors, comparing the specifications
of the electronic device 100 and the first external device
200-1 for a random access memory (RAM) and a read only
memory (ROM) among the memories, and comparing the
specifications of the electronic device 100 and the first
external device 200-1 for each sensor such as a global
positioning system (GPS) sensor, a gyro sensor, an accel-
eration sensor, and a lidar sensor among the sensors.
Examples of the detailed components included in each of the
processor, memory, camera, microphone, and sensor are not
limited to the above-described examples.

According to an embodiment of the disclosure, that the
specification of the hardware configuration included in the
electronic device 100 is greater than or equal to the speci-
fication of the hardware configuration included in the first
external device 200-1 may mean that all specifications
indicating the performance of the hardware configuration
included in the electronic device 100 are superior to or at
least equal to all specifications indicating the performance of
the hardware configuration included in the first external
device 200-1.

For example, if the number of cores of the CPU included
in the electronic device 100 is 8, the number of threads is 16,
a clock speed is 3.6 GHz, and a capacity of a cache memory
is 8 MB, and the number of cores of the CPU included in the
first external device 200-1 is 4, the number of threads is 8,
a clock speed is 3.3 GHz, and a capacity of a cache memory
is 8 MB, the electronic device 100 may identify that the
performance of the CPU of the electronic device 100 is
greater than or equal to the performance of the CPU of the
first external device 200-1. In the example, the number of
cores, the number of threads, the clock speed, and the cache
memory are exemplified as performance indicators of the
CPU, but the performance indicators such as a bus speed and
thermal design power (TDP) may be additionally consid-
ered.

According to another embodiment, that the specification
of the hardware configuration included in the electronic
device 100 is greater than or equal to the specification of the
hardware configuration included in the first external device
200-1 may mean that the performance evaluation informa-
tion indicating the performance of the hardware configura-
tion included in the electronic device 100 is higher than the
performance evaluation information indicating the perfor-
mance of the hardware configuration included in the first
external device 200-1. As described above, the performance
evaluation information is the score obtained by comprehen-
sively evaluating the performance of each hardware con-
figuration based on experiments and analysis by the expert,
and may be included in the first device information and the
second device information. For example, if the CPU
included in the electronic device 100 has the score according
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to the performance evaluation information of 97, and the
CPU included in the first external device 200-1 has the score
according to the performance evaluation information of 86,
the electronic device 100 may identify that the performance
of the CPU of the electronic device 100 is higher than the
performance of the CPU of the first external device 200-1.

Secondly, ‘operation 2’ will be described with reference to
FIGS. 1 and 3 according to an embodiment of the disclosure.
The electronic device 100 may perform the hardware suit-
ability identification process for each neural network model
included in the first external device 200-1, by identifying
whether the hardware specification of the electronic device
100 is equal to or superior to the hardware requirement
specification of each of the one or more neural network
models included in the first external device 200-1 based on
the first device information stored in the electronic device
100 and the first model information received from the first
external device 200-1.

Referring to FIG. 3, step 2 of the hardware suitability
identification process may be performed only when step 1 of
the hardware suitability identification process as described
above is not passed. That is, as a result of performing step
1 of the hardware suitability identification process as
described above, if it is identified that at least one neural
network model among the one or more neural network
models included in the first external device 200-1 is not
suitable for the hardware of the electronic device 100, the
electronic device 100 may perform step 2 of the hardware
suitability identification process.

Specifically, if at least one specification of the plurality of
hardware configurations included in the electronic device
100 is less than the specifications of the plurality of hard-
ware configurations included in the first external device
200-1 (N in S140), the electronic device 100 may identify at
least one neural network model having a hardware require-
ment specification lower than the specifications of the plu-
rality of hardware configurations included in the electronic
device 100 among the one or more neural network models
included in the first external device 200-1 as suitable for the
hardware of the electronic device 100 at operation S150-2.

That is, as a result of comparing the specification of each
of the plurality of hardware configurations included in the
electronic device 100 with the specification of each of the
plurality of hardware configurations included in the first
external device 200-1, if the specification of at least one of
the plurality of hardware configurations included in the
electronic device 100 is less than the specifications of the
plurality of hardware configurations included in the first
external device 200-1, this may be said to be a case in which
all neural network models suitable for execution using
hardware of the electronic device 100 may be identified only
when the hardware requirement specification of each of the
one or more neural network models included in the first
external device 200-1 with the specifications of the plurality
of hardware configurations included in the electronic device
100 are individually compared.

Therefore, in this case, the electronic device 100 may
identify whether all hardware requirement specifications of
the one or more neural network models included in the first
external device 200-1 are less than the specifications of the
plurality of hardware configurations included in the elec-
tronic device 100 by comparing the hardware requirement
specification of the neural network model and the specifi-
cations of the plurality of hardware configurations included
in the electronic device 100 for each of the one or more
neural network models included in the first external device
200-1.
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For example, if all of the hardware requirement specifi-
cations of the first neural network model included in the first
external device 200-1 are less than the specifications of the
plurality of hardware configurations included in the elec-
tronic device 100, the electronic device 100 may identify the
first neural network model as suitable for the hardware of the
electronic device 100. On the other hand, if at least one of
the hardware requirement specifications of the second neural
network model included in the first external device 200-1 is
greater than or equal to the specifications of the plurality of
hardware configurations included in the electronic device
100, the electronic device 100 may identify the second
neural network model as not suitable for the hardware of the
electronic device 100. As described above, the information
on the hardware requirement specification of each of the one
or more neural network models included in the first external
device 200-1 may be included in the first model information
received from the first external device 200-1.

Various methods of comparing the specifications of the
plurality of hardware configurations included in the elec-
tronic device 100 with the specification of each of the
plurality of hardware configuration included in the first
external device 200-1 in step 1 may be applied to a method
of comparing the specifications of the plurality of hardware
configurations included in the electronic device 100 with the
hardware requirement specifications of the one or more
neural network models included in the first external device
200-1 in step 2 as it is. Therefore, a redundant description of
the method of comparing the specifications of the plurality
ot hardware configurations included in the electronic device
100 with the hardware requirement specifications of the one
or more neural network models included in the first external
device 200-1 in step 2 is omitted.

In comparing the hardware requirement specification of
each of the one or more neural network models included in
the first external device 200-1 and the specifications of the
plurality of hardware configurations included in the elec-
tronic device 100, a hardware specification of the electronic
device 100 at the time of product release may be compared
with the hardware requirement specification of each of the
one or more neural network models included in the first
external device 200-1, but the hardware specification of the
electronic device 100 available at the time of comparing the
hardware requirement specification of each of the one or
more neural network models included in the first external
device 200-1 with the specifications of the plurality of
hardware configurations included in the electronic device
100 may also be compared with the hardware requirement
specification of each of the one or more neural network
models included in the first external device 200-1.

As described above, the comparing of the specifications
of the plurality of hardware configurations included in the
electronic device 100 with the specifications of the plurality
of hardware configurations included in the first external
device 200-1 in step 1 is based on the premise that the
respective configurations corresponds to each other and a
comparison object exists. That is, if there is a hardware
configuration included in the first external device 200-1 but
not included in the electronic device 100, the electronic
device 100 may perform the hardware suitability identifica-
tion process according to step 2 unless the hardware con-
figuration may be replaced with another hardware configu-
ration included in the electronic device 100.

Further, as described above, the comparing of the speci-
fications of the plurality of hardware configurations included
in the electronic device 100 with the hardware requirement
specifications of the one or more neural network models
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included in the first external device 200-1 in step 2 is also
based on the premise that the respective configurations
corresponds to each other and a comparison object exists.
That is, if there is a hardware configuration that is requested
in the hardware requirement specification of the neural
network model of the first external device 200-1 but is not
included in the electronic device 100, the electronic device
100 may identify the neural network model as not suitable
for the hardware of the electronic device 100 unless the
hardware configuration may be replaced with another hard-
ware configuration included in the electronic device 100.

As described above, if at least one neural network model
suitable for the hardware of the electronic device 100 is
identified among the one or more neural network models
included in the first external device 200-1, the electronic
device 100 may transmit a third signal including a request
for installation data of the one or more identified neural
network models to the first external device 200-1 at opera-
tion S160. In addition, as a response to the third signal, the
electronic device 100 may receive a fourth signal including
the installation data of the at least one neural network model
identified as suitable for the hardware of the electronic
device 100 from the first external device 200-1 at operation
S170).

That is, if the third signal including the request for
installation data of the one or more identified neural network
models is transmitted to the first external device 200-1, the
first external device 200-1 may transmit the installation data
of the one or more identified neural network models to the
electronic device 100. In addition, if the installation data of
the one or more identified neural network models is
received, the electronic device 100 may install the one or
more identified neural network models based on the received
installation data. Accordingly, the electronic device 100 may
execute at least one neural network model personalized by
the first external device 200-1 in the electronic device 100 by
replacing one or more of the plurality of neural network
models included in the electronic device 100 with the one or
more identified neural network models. The personalization
of the neural network model will be described later with
reference to FIGS. 5A to 8 according to an embodiment of
the disclosure.

Specifically, the installation data received from the first
external device 200-1 may include identification informa-
tion for each of the one or more identified neural network
models and configuration information necessary to install
the one or more identified neural network models. The
‘configuration information’ may include information on the
structure and type of the neural network included in the
neural network model, the number of layers included in the
neural network, the number of nodes for each layer, a weight
value of each node, and a connection relationship between
a plurality of nodes.

Meanwhile, “installing” the neural network models may
include “switching” the neural network models included in
the electronic device 100 into the neural network models of
the first external device 200-1. In addition, the ‘switching’ of
the neural network models included in the electronic device
100 into the neural network models included in the external
device may include the case of replacing some of the neural
network models of the electronic device 100 with some of
the neural network models of the external device, such as the
case of changing only the weight values of nodes included
in the neural network model of the electronic device 100 to
the weight values of nodes included in the neural network
model of the external device, as well as the case of replacing
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the entire neural network model of the electronic device 100
with the entire neural network model of the external device.

According to the diverse embodiments as described above
with reference to FIGS. 1 to 4, when the neural network
model is transferred from the external device, the electronic
device 100 may determine whether to transfer the neural
network model by identifying whether it is suitable to
execute the neural network model using the hardware of the
electronic device 100, and accordingly, the efficiency and
reliability of transfer learning may be significantly
improved.

FIG. 5A is a flowchart illustrating a controlling method of
an electronic device according to an embodiment of the
disclosure.

FIG. 5B is a flowchart illustrating a controlling method of
an electronic device according to an embodiment of the
disclosure.

FIGS. 6 to 8 are diagrams for specifically describing an
operation of a model suitability identification module for
performing the controlling method of an electronic device
according to FIG. 5A according to various embodiments of
the disclosure.

In the above, the hardware suitability identification pro-
cess according to the disclosure has been described with
reference to FIGS. 1 to 4. However, according to another
embodiment of the disclosure, the electronic device 100 may
perform a ‘model suitability identification process’ for each
of the neural network models included in the first external
device of the electronic device 100. Hereinafter, the model
suitability identification process according to the disclosure
will be described in detail with reference to FIGS. 5A to 8.

First, the electronic device 100 may further store second
model information and a model suitability identification
module 1200 as well as the first device information, the
second device information, and the hardware suitability
identification module 1100 as described above.

The ‘second model information’ refers to information on
one or more neural network models included in the elec-
tronic device 100. Specifically, the second model informa-
tion may include information on a service type and infor-
mation on a personalization level of each of the one or more
neural network models included in the electronic device
100.

The ‘model suitability identification module 1200° refers
to a module that identifies a neural network model suitable
for replacing the neural network model included in the
electronic device 100. Referring to FIG. 6, the ‘model
suitability identification module 1200° may output informa-
tion on whether it is suitable to replace the neural network
model included in the electronic device 100 with the neural
network model included in the external device, based on the
second model information stored in the electronic device
100 and the first model information received from the first
external device 200-1.

Referring to FIG. 5A, if one or more neural network
models suitable for hardware of the electronic device 100
are identified (U in S210), the electronic device 100 may
input the first model information and the second model
information into the model suitability identification module
1200 at operation S220 to identify whether each of the one
or more neural network models identified as suitable for the
hardware of the electronic device 100 is suitable to replace
the neural network model included in the electronic device
100.

Specifically, the model suitability identification process
according to the disclosure may include two processes
performed through each of a model type suitability identi-
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fication module 1210 and a personalization level suitability
identification module 1220 as illustrated in FIG. 7, and thus,
hereinafter, after each process included in the model suit-
ability identification process will be described in detail, a
controlling method according to an embodiment of the
disclosure will be described again.

First, the model type suitability identification module
1210' may identify neural network models having the same
service type by comparing the service type of each of the one
or more neural network models included in the electronic
device 100 with the service type of each of the one or more
neural network models identified as suitable for the hard-
ware of the electronic device 100 based on the information
on the service type included in each of the first model
information and the second model information, as illustrated
in FIG. 7.

The ‘type of neural network model” may be classified
according to input/output information for the neural network
model and a function of the neural network model accord-
ingly. For example, when both the first neural network
model and the second neural network model are neural
network models that provide a voice recognition service by
inputting a voice signal according to a user’s utterance and
outputting a text corresponding to a user’s voice, the model
type suitability identification module 1210 may identify that
the service type of the first neural network model and the
service type of the second neural network model are the
same as each other.

Secondly, the ‘personalization level suitability identifica-
tion module 1220’ may identify a neural network model
having a high personalization level of among the neural
network models having the same service type by comparing
the personalization level between the neural network models
having the same service type based on the information on the
personalization level included in each of the first model
information and the second model information, as illustrated
in FIG. 7.

The ‘personalization level of the neural network model’
refers to the degree to which the neural network model is
updated according to the user as the neural network model
is trained based on personalization data related to the user of
the electronic device 100 after the neural network model is
installed in the electronic device 100. The ‘personalized
data’ refers to training data used for personalization of the
neural network models included in the external device. An
operation of the personalization level suitability identifica-
tion module 1220 will be described in more detail with
reference to FIGS. 7 and 8 according to an embodiment of
the disclosure.

Specifically, the personalization level may be determined
based on ‘information on a user’s history’. The information
on the user’s history may include information on the number
of times, frequency and duration of use of the neural
network model used by the user. For example, if the second
neural network model included in the electronic device 100
is used 100 times for 1 month, this may be determined to
have a higher personalization level than when the first neural
network model included in the external device is used 30
times for 1 month or is used 100 times for 2 months.

Referring to FIG. 8, the information on the history of the
user using a neural network model 2000 included in the
electronic device 100 may include the case in which the user
uses the neural network model 2000 based on data acquired
through another electronic device 100 connected to the
electronic device 100 (type 2 in FIG. 8) as well as the case
in which the user uses the neural network model 2000
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included in the electronic device 100 based on data acquired
through the electronic device 100 (type 1 in FIG. 8).

For example, the case in which the neural network model
2000 included in a smart phone is used as an image acquired
by the user through a robot cleaner connected to the smart
phone is transmitted to the smart phone, as well as the case
in which user uses the neural network model 2000 included
in the smart phone based on the image acquired through the
smart phone may be included in the history of using neural
network model 2000 included in smart phone.

The personalization level may also be determined based
on ‘information on a user’s feedback’. The information on
the user’s feedback may include direct evaluation informa-
tion input for the user’s use result after using the neural
network model 2000 and indirect evaluation information
related to the use result (type 3 in FIG. 8).

For example, when the user directly inputs positive evalu-
ation information for an application including the neural
network model 2000 after the neural network model 2000 is
used in the electronic device 100, the personalization level
of the neural network model 2000 may increase. On the
other hand, when the user directly inputs negative evaluation
information for the application including the neural network
model 2000 after the neural network model 2000 is used in
the electronic device 100, the personalization level of the
neural network model 2000 may increase. On the other
hand, when the user input of the same content is repeatedly
input to the neural network model 2000, it is possible to
indirectly confirm that the user was not satisfied with the
output of the neural network model 2000, and thus, the
personalization level of the neural network model 2000 may
decrease.

The personalization level may be quantitatively calcu-
lated according to a weighted sum of various types of
information for evaluating the personalization level as
described above. Specifically, referring to FIG. 8, the per-
sonalization level may be calculated by summing values
obtained by multiplying each ‘number of times for each
type’ and a preset ‘weight for each type’ for evaluating the
personalization level.

For example, when the user inputs the direct evaluation
information for the application including the neural network
model 2000, the highest weight may be assigned, when data
acquired from the electronic device 100, such as an image
captured using the camera of the electronic device 100 or a
voice acquired using the microphone of the electronic device
100, is input to the neural network model 2000, the second
highest weight may be assigned, and when data received
from another electronic device 100 connected to the elec-
tronic device 100 other than the electronic device 100 is
input to the neural network model 2000, the third highest
weight may be assigned. In addition, the value obtained by
multiplying the number of times for each type as above by
the weight for each type may become the weighted sum for
each type, and a value obtained by adding the weighted sums
for each type for all types may be a quantitative value
indicating the personalization level of the neural network
model 2000.

Referring back to FIG. 5A, if the service type of the first
neural network model among the one or more neural net-
work models identified as suitable for the hardware of the
electronic device 100 is the same as the service type of the
second neural network model among the plurality of neural
network models included in the electronic device 100 (Y in
operation S230), the electronic device 100 may compare the
personalization level of the first neural network model and
the personalization level of the second neural network model
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based on the information on the personalization levels
included in each of the first model information and the
second model information. In addition, if the personalization
level of the first neural network model is higher than the
personalization level of the second neural network model (Y
in operation S240), it may be identified that the first neural
network model is suitable to replace the second neural
network model at operation S250.

If the model suitability identification process as described
above is performed, the electronic device 100 may transmit
a third signal including a request for installation data of at
least one neural network model identified as suitable for
replacing the neural network model included in the elec-
tronic device 100 to the first external device 200-1 at
operation S260. That is, when the third signal is transmitted
to the first external device 200-1 after performing not only
the hardware suitability identification process but also the
model suitability identification process, the third signal may
include the request for installation data of at least one neural
network model identified as the model suitability identifi-
cation process is performed.

As a response to the third signal, the electronic device 100
may receive a fourth signal including the installation data of
the one or more identified neural network models from the
first external device 200-1 at operation S270. That is, when
the third signal is transmitted to the first external device
200-1 after performing not only the hardware suitability
identification process but also the model suitability identi-
fication process, the fourth signal received as the response to
the third signal may include the installation data of at least
one neural network model identified as the model suitability
identification process is performed.

In the above, the embodiment in which the model suit-
ability identification process is performed after performing
the hardware suitability identification process has been
described, but there is no time-series limitation between the
hardware suitability identification process and the model
suitability identification process according to the disclosure.
Specifically, the electronic device 100 may first input the
first model information and the second model information
into the model suitability identification module 1200 to
identify whether it is suitable to replace the first neural
network model with the second neural network model. In
addition, if it is identified that it is suitable to replace the first
neural network model with the second neural network
model, the electronic device 100 may also identify whether
it is suitable to execute the second neural network model
using hardware of the electronic device 100 by comparing
the hardware performance of the electronic device 100 and
the hardware performance required to execute the second
neural network model.

In the above, it has been described that the personalization
level of the first neural network model and the personaliza-
tion level of the second neural network model are compared
only when the service types of the first neural network model
included in the first external device 200-1 and the second
neural network model included in the electronic device 100
are the same. However, according to another embodiment of
the disclosure, when a neural network model having the
same service type as the service type of the first neural
network model included in the first external device 200-1
does not exist in the electronic device 100, the electronic
device 100 may also identify that it is suitable to transfer the
first neural network model to the electronic device 100
without identifying the personalization level for the first
neural network model.
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In the above, the embodiment of additionally performing
the model suitability process for each of the one or more
neural network models identified as suitable for the hard-
ware of the electronic device 100 after performing the
hardware suitability identification process has been
described, but the disclosure is limited thereto. That is,
according to another embodiment of the disclosure, the
electronic device 100 may also receive installation data for
a neural network model that satisfies model suitability from
the first external device 200-1 by performing only the model
suitability identification process without performing the
hardware suitability identification process. Hereinafter, an
embodiment of receiving installation data from the first
external device 200-1 by performing only the model suit-
ability identification process will be described with refer-
ence to FIG. 5B. However, in the following description of
FIG. 5B, redundant descriptions of the same content as those
described above will be omitted.

Referring to FIG. 5B, when a user input is received, the
electronic device 100 may transmit a first signal for request-
ing information related to one or more neural network
models included in one or more external devices at operation
S205. In addition, as a response to the first signal, the
electronic device 100 may receive a second signal including
external model information on one or more neural network
models included in the first external device 200-1 from the
first external device 200-1 among the one or more external
devices at operation S215. Hereinafter, within the limit for
describing the embodiment as illustrated in FIG. 5B, the
term “external model information” is used in the same
meaning as the term “first model information” in the
description of FIGS. 1 to 5A.

If the second signal including the external model infor-
mation is received from the first external device 200-1, the
electronic device 100 may input internal model information
stored in the electronic device and external model informa-
tion received from the first external device 200-1 into the
model suitability identification module 1200 at operation
S220 to identify whether each of the one or more neural
network models identified as suitable for the hardware of the
electronic device 100 is suitable to replace the neural
network model included in the electronic device 100. Here-
inafter, within the limit for describing the embodiment as
illustrated in FIG. 5B, the term “internal model information”
is used in the same meaning as the term “second model
information” in the description of FIG. 5A.

As described above, the model suitability identification
process according to the disclosure may include the model
type suitability identification process and the personalization
level suitability identification process performed through
each of the model type suitability identification module 1210
and the personalization level suitability identification mod-
ule 1220 as illustrated in FIG. 7.

Specifically, if the service type of the first neural network
model among the one or more neural network models
included in the first external device 200-1 is the same as the
service type of the second neural network model among the
plurality of neural network models included in the electronic
device 100 (Y in operation S230), the electronic device 100
may compare the personalization level of the first neural
network model and the personalization level of the second
neural network model based on the information on the
personalization levels included in each of the internal model
information and the external model information. In addition,
if the personalization level of the first neural network model
is higher than the personalization level of the second neural
network model (Y in operation S240), it may be identified
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that the first neural network model is suitable to replace the
second neural network model at operation S250.

If the model suitability identification process as described
above is performed, the electronic device 100 may transmit
a third signal including a request for installation data of at
least one neural network model identified as suitable for
replacing the neural network model included in the elec-
tronic device 100 to the first external device 200-1 at
operation S260. In addition, as a response to the third signal,
the electronic device 100 may receive a fourth signal includ-
ing the installation data of the one or more identified neural
network models from the first external device 200-1 at
operation S270.

According to the diverse embodiments as described above
with reference to FIGS. 5A to 8, when the neural network
model is transferred from the external device, the electronic
device 100 may determine whether to transfer the neural
network model by identifying whether it is suitable to
replace the neural network model included in the electronic
device 100 based on the degree of personalization of the
neural network model included in the external device, and
accordingly, the efficiency and reliability of transfer learning
may be further improved.

FIG. 9 is a flowchart for describing a controlling method
of an electronic device 100 according to an embodiment of
the disclosure.

FIG. 10 is a sequence diagram for describing an example
of a case in which there are a plurality of external devices
according to an embodiment of the disclosure.

In the above, the hardware suitability identification pro-
cess and the model suitability identification process accord-
ing to the disclosure have been described above, but accord-
ing to another embodiment of the disclosure, a user
suitability identification process may be additionally per-
formed prior to the hardware suitability identification pro-
cess and the model suitability identification process. The
‘user suitability identification process’ is a process of iden-
tifying whether it is suitable for the user of the electronic
device 100 to use the neural network model of the external
device, and may be referred to as a ‘user authentication
process’. In the disclosure, the term ‘transition compatibil-
ity’ may be used as a meaning encompassing hardware
suitability, model suitability, and user suitability. Hereinaf-
ter, the user suitability identification process will be
described in detail with reference to FIGS. 9 and 10.

In the description of FIGS. 1 to 8, it has been described
based on the premise that the external device transmits the
second signal including the second device information on
the hardware specification of the first external device 200-1
and the first model information on the one or more neural
network models included in the first external device 200-1 to
the electronic device 100 as the response to the first signal,
when the electronic device 100 transmits the first signal for
requesting the information related to the one or more neural
network models included in the first external device 200-1 to
the first external device 200-1.

However, before the external device provides the second
device information and the first model information to the
electronic device 100, the user suitability identification
process may be performed by the external device or the user
suitability identification process may be performed by the
electronic device 100. In the user suitability identification
process, because the first user information and the second
user information may be used, the first user information may
include at least one of account information on the user of the
electronic device 100 or identification information on the
electronic external device, and the second user information
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may include at least one of account information on the user
of the first external device 200-1 and identification infor-
mation on the first external device 200-1.

Referring to FIG. 9, the user suitability identification
process may be performed by the electronic device 100
according to the disclosure. Specifically, the user suitability
identification process may be performed through a user
suitability identification module 1300 included in the elec-
tronic device 100 as illustrated in FIG. 9.

The “user suitability identification module 1300’ refers to
a module that identifies whether it is suitable for the user of
the electronic device 100 to use the neural network model
included in the first external device 200-1 based on the first
user information stored in the electronic device 100 and the
second user information received from the first external
device 200-1.

Specifically, the first user information may be stored in the
electronic device 100. In addition, the electronic device 100
may transmit the first signal for requesting information
related to the one or more neural network models included
in the first external device 200-1 to the first external device
200-1. If the first signal is received, the first external device
200-1 may transmit the second user information to the
electronic device 100. If the second user information is
received, the electronic device 100 may perform the user
suitability identification process based on the first user
information and the second user information.

In particular, if the account information on the user of the
electronic device 100 included in the first user information
and the account information on the user of the first external
device 200-1 included in the second user information match,
the electronic device 100 may identify that it is suitable for
the user of the electronic device 100 to use the neural
network model included in the first external device 200-1.
On the other hand, if the account information on the user of
the electronic device 100 included in the first user informa-
tion and the account information on the user of the first
external device 200-1 included in the second user informa-
tion do not match, the electronic device 100 may identify
that it is not suitable for the user of the electronic device 100
to use the neural network model included in the first external
device 200-1.

In the above, it has been described that the user suitability
is satisfied when the account information on the user of the
electronic device 100 and the account information on the
user of the first external device 200-1 match, but the
disclosure is limited thereto. That is, according to an
embodiment, when the account for the user of the electronic
device 100 has higher authority than the account for the user
of the first external device 200-1, and even when the account
for the user of the electronic device 100 is included in the
same group previously registered as the account for the user
of'the first external device 200-1, the user suitability accord-
ing to the disclosure may be satisfied.

According to another embodiment, the external device
receiving the first signal may also induce the user authen-
tication by transmitting the second signal including
encrypted second device information and encrypted first
model information to the electronic device 100, instead of
transmitting the second user information to the electronic
device 100. Specifically, if a password or biometric infor-
mation (e.g., fingerprint information, iris information, and
the like) for decrypting the encrypted second device infor-
mation and the encrypted first model information is input,
the electronic device 100 may identify that it is suitable for
the user of the electronic device 100 to use the neural
network model included in the first external device 200-1.
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There are no particular restrictions on the encryption and
decryption method and an authentication procedure required
for decryption.

Referring to FIG. 10, the user suitability identification
process may be performed by the first external device 200-1
according to the disclosure. Specifically, the user suitability
identification process is not illustrated, but may be per-
formed through the user suitability identification module
1300 included in the first external device 200-1.

Referring to FIG. 10, the electronic device 100 may
receive a first user input at operation S1010, and may
transmit a first signal for requesting information related to
one or more neural network models included in one or more
external devices to the first external device 200-1 according
to the first user input at operation S1020.

If the first signal is received, the first external device
200-1 may perform a user suitability identification process
based on the first user information included in the first signal
and the second user information stored in the first external
device 200-1 at operation S1030.

Specifically, if the account information on the user of the
electronic device 100 included in the first user information
and the account information on the user of the first external
device 200-1 included in the second user information match,
the first external device 200-1 may identify that it is suitable
for the user of the electronic device 100 to use the neural
network model included in the first external device 200-1.
On the other hand, if the account information on the user of
the electronic device 100 included in the first user informa-
tion and the account information on the user of the first
external device 200-1 included in the second user informa-
tion do not match, the first external device 200-1 may
identify that it is not suitable for the user of the electronic
device 100 to use the neural network model included in the
first external device 200-1. If the first user information is not
included in the first signal received from the electronic
device 100, the first external device 200-1 may receive the
first user information by transmitting a request for first user
information to the electronic device 100.

If it is identified that it is suitable for the user of the
electronic device 100 to use the neural network model
included in the first external device 200-1, the first external
device 200-1 may transmit the second signal including
second device information on a hardware specification of the
first external device 200-1 and first model information on
one or more neural network models included in the first
external device 200-1 to the electronic device 100 at opera-
tion S1040. On the other hand, if it is identified that it is not
suitable for the user of the electronic device 100 to use the
neural network model included in the first external device
200-1, the first external device 200-1 may not transmit the
second signal to the electronic device 100. In addition, if the
second signal is not received from the first external device
200-1 for a preset time, the electronic device 100 may
provide a user notification indicating that a request for
information related to the one or more neural network
models included in the first external device 200-1 has been
rejected.

As a result of performing the user suitability identification
process as described above, if it is identified that it is suitable
for the user of the electronic device 100 to use the neural
network model included in the first external device 200-1,
the electronic device 100 may perform the hardware suit-
ability identification process and the model suitability iden-
tification process according to the disclosure.

That is, if the second signal is received, the electronic
device 100 may identify at least one neural network model
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suitable for the hardware of the electronic device 100 among
the one or more neural network models included in the first
external device 200-1 based on the first device information,
the second device information, and the first model informa-
tion on the hardware specification of the electronic device
100 at operation S1050. In addition, the electronic device
100 may identify at least one neural network model suitable
for replacing the neural network model included in the
electronic device 100 among the one or more neural network
models identified as suitable for the hardware of the elec-
tronic device 100 based on the first model information and
the second model information on the one or more neural
network models included in the electronic device 100 at
operation S1060. The hardware suitability identification
process and the model suitability identification process have
been described in detail with reference to FIGS. 1 to 8, and
thus, redundant descriptions of specific contents will be
omitted.

If the hardware suitability identification process and the
model suitability identification process are performed, the
electronic device 100 may receive the second user input at
operation S1070, and may request installation data of at least
one neural network model selected according to the second
user input to the first external device 200-1 at operation
S1080. In addition, if the installation data of the neural
network model is requested, the first external device 200-1
may transmit the installation data of the at least one selected
neural network model to the electronic device 100 at opera-
tion S1090.

In the above, the embodiment in which the first external
device 200-1 performs the user suitability identification
process and the electronic device 100 performs the hardware
suitability identification process and the model suitability
identification process has been described, but the disclosure
is not limited thereto. That is, according to another embodi-
ment of the disclosure, the first external device 200-1 may
also perform all of the user suitability identification process,
the hardware suitability identification process, and the
model suitability identification process according to the
disclosure.

According to the diverse embodiments as described above
with reference to FIGS. 9 and 10, only when it is identified
that it is suitable for the user of the electronic device 100 to
use the neural network model included in the external device
through the user authentication process, it is possible to
determine whether to transfer the neural network model, and
thus, security and reliability may be improved in the process
of transferring the neural network model.

FIG. 11 is a diagram for describing a user interface
provided by the electronic device 100 according to an
embodiment of the disclosure.

Referring to FIG. 11, the electronic device 100 according
to the disclosure may display a user interface (UI) for
receiving a user input on a display of the electronic device
100. In addition, the electronic device 100 may receive a
user input for searching for one or more neural network
models included in one or more first external devices 200-1
through the user interface. For example, the user input for
searching at least one neural network model may be received
according to a user interaction selecting a ‘find’ Ul element
2110 among a plurality of Ul elements included in the user
interface.

According to the user input, the electronic device 100 may
transmit a first signal for requesting information related to
the one or more neural network models included in the one
or more first external devices 200-1. As a response to the first
signal, the electronic device 100 may receive identification
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information on the first external device 200-1 and identifi-
cation information included in each of the first external
devices 200-1 from each of the one or more first external
devices 200-1. In addition, the electronic device 100 may
display the received identification information on the first
external device 200-1 and identification information on the
neural network model in the user interface. For example, the
electronic device 100 may display information indicating
that the first external device 200-1 called a device A includes
neural network models called a model A1, a model A2, and
a model A3, and the first external device 200-1 called a
device B includes neural network models called a model B1
and a model B2 in the user interface.

In particular, the electronic device 100 may display, in the
user interface, a Ul element indicating whether each neural
network model is a neural network model that satisfies the
transition suitability according to the disclosure, together
with the identification information on the first external
device 200-1 and the identification information on the neural
network model. For example, the electronic device 100 may
display Ul elements 2120 and 2130 in the form of a
‘checkable check box’ to indicate that the model Al and the
model A2 included in the device A are neural network
models that satisfy the transition suitability. In addition, the
electronic device 100 may display a Ul element 2140 in the
form of a “uncheckable check box” to indicate that the model
A3 included in the device A is a neural network model that
does not satisfy the transition suitability. In the case of
models B1 and B2 included in the device B, the electronic
device 100 may display a Ul element 2150 for indicating
that the transition suitability identification process according
to the disclosure is ‘in progress’.

After the Ul element indicating whether each neural
network model is the neural network model that satisfies the
transition suitability according to the disclosure is displayed,
the electronic device 100 may receive a user input for
selecting one or more neural network models to be installed
in the electronic device 100 among the one or more neural
network models that satisfy the transition suitability. For
example, the user input for selecting the one or more neural
network models to be installed in the electronic device 100
may be received according to a user interaction selecting one
UT element 2130 among the Ul elements 2120 and 2130
displayed on the display. In this case, the electronic device
100 may display the Ul element 2130 in the form of a
‘checked check box” as illustrated in FIG. 11 to indicate that
the model A2 is selected.

After the one or more neural network models to be
installed in the electronic device 100 are selected, if a user
input for installing the selected one or more neural network
models in the electronic device 100 is received, the elec-
tronic device 100 may transmit a request for installation data
of the one or more selected neural network models to each
first external device 200-1 including the one or more
selected neural network models. For example, the user input
for installing the one or more selected neural network
models in the electronic device 100 may be received accord-
ing to a user interaction selecting an ‘installation’ Ul element
2160 among the plurality of UI elements included in the user
interface.

As aresponse to the request for installation data of the one
or more selected neural network models, the electronic
device 100 may receive the installation data of the one or
more selected neural network models, and install a corre-
sponding neural network model in the electronic device 100
based on the installation data.

10

15

20

25

30

35

40

45

50

55

60

65

26

In the above, the embodiment in which the electronic
device 100 displays the Ul element indicating whether the
neural network model satisfies the transition suitability has
been described. In the disclosure, satisfying the transition
suitability means that all of the conditions required for each
embodiment among the hardware suitability, model suitabil-
ity, and user suitability are satisfied, and the transition
suitability being not satisfied means that at least some of the
conditions required for each embodiment among the hard-
ware suitability, model suitability, and user suitability are
not satisfied.

According to the embodiment as described above with
reference to FIG. 11, the electronic device 100 may improve
user convenience as well as efficiency for the process of
transferring the neural network model by requesting and
receiving only the installation data of the neural network
model selected by the user among the neural network
models of the first external device 200-1 that satisty the
transition suitability according to the disclosure.

FIG. 12 is a diagram for describing a user interface
provided by the first external device 200-1 according to an
embodiment of the disclosure.

In FIG. 11, the user interface provided by the electronic
device 100 has been described, but according to another
embodiment, a user interface for receiving a user input
according to the disclosure may be displayed on a display of
the first external device 200-1. The user interface as illus-
trated in FIG. 12 represents a user interface for installing one
or more applications included in the first external device
200-1 on the electronic device 100.

Referring to FIG. 12, the user interface may include Ul
elements representing the applications included in the first
external device 200-1. For example, as illustrated in FIG. 12,
the user interface may include a Ul element 2210 represent-
ing a ‘call and contact’ application, a Ul element 2220
representing a ‘message’ application, a Ul element 2230
representing an ‘Al secretary’ application, a Ul element
representing a ‘gallery” application 2250, and the like.

In addition, the user interface may include Ul elements
representing the neural network models included in each of
the applications in the first external device 200-1. Referring
again to FIG. 12, the user interface may include a Ul element
2240 representing a neural network model called an ‘Al
model X’ included in the ‘Al secretary’ application, and a Ul
element 2260 representing a neural network model called an
‘Al Model Y included in the ‘gallery’ application.

The first external device 200-1 may receive a user input
for selecting one or more applications among a plurality of
applications included in the first external device 200-1
through the user interface. For example, the first external
device 200-1 may receive a user input for selecting the ‘call
and contact’ application, the ‘Al secretary’ application and
the ‘gallery’ application among the plurality of applications
included in the first external device 200-1. In FIG. 12, the U1
elements in the form of a ‘checked check box’ indicate that
they are selected applications.

If the user input for selecting the one or more applications
is received, the first external device 200-1 may transmit
installation data of the one or more selected applications to
the electronic device 100. For example, the user input for
selecting the one or more applications may be received
according to a user interaction for selecting a ‘send’ element
1270 among the plurality of UI elements included in the user
interface.

The first external device 200-1 may transmit the second
device information on the hardware specification of the first
external device 200-1 and the first model information on the
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neural network model included in each of the one or more
selected application together with the installation data of the
one or more selected application to the electronic device
100. In addition, the electronic device 100 may perform the
hardware suitability identification process and the model
suitability identification process as described above based on
the second device information and the first model informa-
tion received from the first external device 200-1 together
with the first device information and the second model
information stored in the electronic device 100. Thereafter,
if a request for installation data of a neural network model
identified as satisfying the hardware suitability and the
model suitability is received from the electronic device 100,
the first external device 200-1 may transmit the installation
data of the identified neural network model to the electronic
device 100.

At least some of the installation data of the applications
and the installation data of the neural network model may be
directly transmitted from the first external device 200-1 to
the electronic device 100, and may also be transmitted to the
electronic device 100 through a server that provides the
installation data of the applications or the installation data of
the neural network model.

According to the embodiment as described above with
reference to FIG. 12, the installation data of the neural
network model may be transmitted from the first external
device 200-1 to the electronic device 100 after performing a
process of identifying the transition suitability for the neural
network model included in the selected application, while
transmitting the installation data of the application selected
by the user from the first external device 200-1 to the
electronic device 100, and thus, user convenience may be
further improved. In particular, the embodiment of FIG. 12
may be applied to the case of collectively transmitting at
least some of information on the applications and neural
network models included in the first external device 200-1,
which is an old device, to the electronic device 100, which
is a new device, in an initial setup of the electronic device,
which is the new device.

FIG. 13 is a diagram illustrating an example of an
electronic device, a first external device, and a second
external device according to an embodiment of the disclo-
sure.

FIG. 14 is a sequence diagram for describing a process of
identifying transition suitability by an electronic device
when a neural network model included in a first external
device is transferred to a second external device according
to an embodiment of the disclosure.

Referring to FIG. 13, the electronic device 100 according
to the disclosure may be implemented as a smartphone, the
first external device 200-1 may be implemented as a robot
cleaner, and the second external device 200-2 may be
implemented as an intelligent companion robot. That is, the
types of the electronic device 100, the first external device
200-1, and the second external device 200-2 according to the
disclosure may be different from each other. In the disclo-
sure, the term ‘first external device 200-1" is used as a term
for specifying an external device capable of transmitting
installation data of a neural network model to the electronic
device 100, while the term ‘second external device 200-2’ is
used as a term for specifying an external device capable of
receiving installation data of a neural network model from
the first external device 200-1.

On the other hand, when transferring the neural network
model included in the first external device 200-1 to the
second external device 200-2, because the user interface as
described above with reference to FIGS. 11 and 12 may not
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be displayed when the first external device 200-1 and the
second external device 200-2 do not include the display as
illustrated in FIG. 13, there is a problem in that it is difficult
to receive a user input for performing an embodiment
according to the disclosure. In addition, when the first
external device 200-1 and the second external device 200-2
do not include the software module according to the disclo-
sure, there is a problem in that the transition suitability
identification process according to the disclosure may not be
performed through the first external device 200-1 or the
second external device 200-2.

Therefore, according to an embodiment of the disclosure,
the electronic device 100 may receive a user input, and may
perform the hardware suitability identification process and
the model suitability identification process based on the
information received from the first external device 200-1
and the second external device 200-2.

Referring to FIG. 14, the electronic device 100 may
receive a first user input at operation S1410. In addition, the
electronic device 100 may transmit a request for the first
device information on the hardware specification of the first
external device 200-1 and the first model information on one
or more neural network models included in the first external
device 200-1 to the first external device 200-1 according to
the first user input at operation S1420-1, and may transmit
a request for the second device information on the hardware
specification of the second external device 200-2 and the
second model information on one or more neural network
models included in the second external device 200-2 to the
second external device 200-2 at operation S1420-2.

Unlike the description of FIGS. 1 to 12, in the description
of FIGS. 13 and 14, the first device information is used as
a term for specifying information on the hardware specifi-
cation of the first external device 200-1, the second device
information is used as a term for specifying information on
the hardware specification of the second external device
200-2, the first model information is used as a term for
specifying information on the one or more neural network
models included in the first external device 200-1, and the
second model information is used as a term for specifying
information on the one or more neural network models
included in the second external device 200-2.

In response to the request received from the electronic
device 100, the first external device 200-1 may transmit the
first device information and the first model information to
the electronic device 100 at operation S1430-1, and the
second external device 200-2 may transmit the second
device information and the second model information to the
electronic device 100 at operation S1430-2.

If the first device information and the first model infor-
mation are received from the first external device 200-1 and
the second device information and the second model infor-
mation are received from the second external device 200-2,
the electronic device 100 may identify one or more neural
network models suitable for the hardware of the second
external device 200-2 among the one or more neural net-
work models included in the first external device 200-1
based on the first device information, the second device
information, and the first model information at operation
S1440. Further, the electronic device 100 may identify one
or more neural network models suitable for replacing the
neural network models included in the second external
device 200-2 among the one or more neural network models
identified as suitable for the hardware of the first external
device 200-1 based on the first model information and the
second model information at operation S1450. In the
embodiment described with reference to FIGS. 13 and 14,
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the hardware suitability identification process and the model
suitability identification process as described above may be
similarly applied.

If the hardware suitability identification process and the
model suitability identification process are performed, the
electronic device 100 may receive a second user input at
operation S1460. In addition, the electronic device 100 may
transmit a request for installation data of one or more neural
network models selected according to the second user input
to the first external device 200-1 at operation S1470. If the
request for installation data of the one or more selected
neural network model is received, the first external device
200-1 may transmit the installation data of the one or more
selected neural network models to the second external
device 200-2 at operation S1480. The first external device
200-1 may transmit the installation data of the one or more
selected neural network models to the electronic device 100,
and the electronic device 100 may also transmit the received
installation data to the second external device 200-2.

According to the embodiment as described above with
reference to FIGS. 13 and 14, the electronic device 100 may
serve as an intermediary device between the first external
device 200-1 and the second external device, thereby
improving efficiency and reliability of the process of trans-
ferring the neural network model between the external
devices that do not include the display or do not include the
software modules according to the disclosure

FIG. 15 is a block diagram illustrating in detail an
architecture of software modules included in the electronic
device 100 according to an embodiment of the disclosure.

Referring to FIG. 15, the electronic device 100 according
to the disclosure may include software modules such as a
neural network model installation module 1500 and a neural
network model performance monitor. In addition, the neural
network model installation module may include a suitability
identification module, a neural network model switching
module 1510, and a neural network model fine tuning
module 1520, and the neural network model performance
monitor 1700 may include a personalization level monitor
1710 and a hardware requirement specification monitor
1720.

The ‘suitability identification module’ refers to a module
of a concept that collectively refers to modules capable of
identifying the transition suitability according to the disclo-
sure. Specifically, the suitability identification module may
include the hardware suitability identification module 1100,
the model suitability identification module 1200, and the
user suitability identification module 1300 as described
above. In addition, the hardware suitability identification
module 1100, the model suitability identification module
1200, and the user suitability identification module 1300
may perform the hardware suitability identification process,
the model suitability identification process, and the user
suitability identification process according to the diverse
embodiments of the disclosure based on the first device
information and second model information stored in the
electronic device 100 and the second device information and
first model information received from an external device. In
FIG. 15, the user information is illustrated in a form included
in the first device information, but this is only related to an
embodiment. The specific operations of the hardware suit-
ability identification module 1100, the model suitability
identification module 1200, and the user suitability identi-
fication module 1300 have been described above with ref-
erence to FIGS. 1 to 14, and thus, the redundant descriptions
are omitted.
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The ‘neural network model switching module’ refers to a
module that switches the neural network models included in
the electronic device 100 into the neural network models
included in the external device based on the installation data
of the neural network models received from the external
device. Specifically, the neural network model switching
module may switch the neural network models included in
the electronic device 100 into the neural network models
included in the external device based on the structure and
type of the neural network included in the neural network
model included in the installation data, the number of layers
included in the neural network, the number of nodes for each
layer, a weight value of each node, and a connection
relationship between a plurality of nodes.

The “switching’ of the neural network models included in
the electronic device 100 into the neural network models
included in the external device may include the case of
replacing some of the neural network models of the elec-
tronic device 100 with some of the neural network models
of the external device, such as the case of changing only the
weight values of nodes included in the neural network model
of the electronic device 100 to the weight values of nodes
included in the neural network model of the external device,
as well as the case of replacing the entire neural network
model of the electronic device 100 with the entire neural
network model of the external device.

The ‘neural network model fine tuning module’ refers to
a module that switches the neural network models included
in the electronic device 100 into the neural network models
included in the external device and then performs fine-
tuning on detailed details. Specifically, the neural model fine
tuning module may make the neural network models more
suitable for the electronic device 100 by tuning the number
of'nodes for each layer included in the neural network model
and the weight value of each node by reflecting detailed
differences between the hardware specification of the elec-
tronic device 100 and the hardware specification of the
external device. In addition, the neural network model fine
tuning module may tune parameters related to personaliza-
tion of the neural network model based on personalization
data received from the external device. As described above,
the ‘personalized data’ refers to training data used for
personalization of the neural network models included in the
external device.

If the neural network models are switched/tuned accord-
ing to the neural network model switching module and the
neural network model fine tuning module, information on
the neural network models may be stored/updated as the
second model information.

The ‘personalization level monitor’ refers to a module that
monitors the personalization levels of the neural network
models included in the electronic device 100. In particular,
when the second neural network model included in the
external device is installed while the first neural network
model included in the electronic device 100 is personalized
to some extent, the personalization level monitor may
acquire information on the personalization level for the first
neural network model and transmit the acquired information
to the suitability identification module. In addition, the
suitability identification module may identify whether the
second neural network model is suitable to replace the first
neural network model by comparing information on the
personalization level for the first neural network model
received from the personalization level monitor and infor-
mation on the personalization level for the second neural
network model received from the external device.
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The ‘hardware requirement specification monitor’ refers
to a module that monitors a hardware specification required
to execute the neural network models included in the elec-
tronic device 100. Specifically, the hardware requirement
specification monitor may acquire information on the hard-
ware specification required to execute each of the one or
more neural network models included in the electronic
device 100, and such information may be stored as infor-
mation included in the second model information. The
‘hardware specification information’ included in the first
device information is information on a hardware specifica-
tion at the time of product release of the electronic device
100 or a hardware requirement specification at the time of
model suitability determination, and is distinguished from
the information on the hardware requirement specification of
the neural network models acquired through the hardware
requirement specification monitor.

The software modules included in the electronic device
100 have been described above, but this is only an embodi-
ment according to the disclosure, and a new configuration
may be added or some modules may be omitted in addition
to the illustrated modules. In addition, at least two or more
of the software modules according to the disclosure may be
implemented as one integrated module.

FIG. 16 is a block diagram illustrating in detail an
architecture of software modules included in the first exter-
nal device 200-1 according to an embodiment of the disclo-
sure.

Referring to FIG. 16, the first external device 200-1 may
include software modules such as a neural network model
installation module 1600 and a neural network model per-
formance monitor 1700. In addition, the neural network
model installation module 1600 may include a neural net-
work model description information management module
1610 and a neural network model installation information
management module 1620, and the neural network model
performance monitor may include a personalization level
monitor 1710 and a hardware requirement specification
monitor 1720.

The ‘neural network model description information man-
agement module 1610° refers to a module that comprehen-
sively manages information necessary for determining tran-
sition suitability for the neural network models included in
the first external device 200-1. Specifically, the neural
network model description information management mod-
ule 1610 may transmit the second device information and
the first model information to the electronic device 100.

As described above, the second device information is
information on the hardware specification of the first exter-
nal device 200-1, and specifically refers to a term for
generically referring to information on specifications indi-
cating what kind of performance each hardware included in
the first external device 200-1 has. In addition, the first
model information is information on the one or more neural
network models included in the first external device 200-1,
and may specifically include information on a service type,
information on a personalization level, and information on a
hardware requirement specification of each of the one or
more neural network models included in the first external
device 200-1.

In addition, the neural network model description infor-
mation management module 1610 may collectively manage
various information such as identification information, per-
formance and version information for each of the neural
network models included in the first external device 200-1.

The ‘neural network model installation information man-
agement module 1620’ refers to a module that manages
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installation data of the neural network models. Specifically,
the neural network model installation information manage-
ment module 1620 may transmit the installation data of the
one or more neural network models to the electronic device
100 in response to the request for installation data received
from the electronic device 100. In particular, the installation
data may include identification information for each of the
one or more neural network models and configuration infor-
mation necessary to install the one or more identified neural
network models. The ‘configuration information’ may
include the structure and type of the neural networks
included in the neural network model, the number of layers
included in the neural network, the number of nodes for each
layer, a weight value of each node, and a connection
relationship between a plurality of nodes.

In addition, the neural network model installation infor-
mation management module 1620 may transmit personal-
ization data for the one or more neural network models to the
electronic device 100 together with the installation data of
the one or more neural network models.

The ‘personalization level monitor 1710° refers to a
module that monitors the personalization levels of the neural
network models included in the first external device 200-1.
In particular, the personalization level monitor 1710 may
output information on the personalization levels of the
neural network models included in the first external device
200-1 based on information on the user’s history and infor-
mation on the user’s feedback. It has been described above
that the Information on the user’s history may include the
information on the number of times, frequency, and duration
of use of the neural network models by the user, and the
information on the user’s feedback may include the direct
evaluation information input for the use result after the user
uses the neural network model and the indirect evaluation
information related to the use result.

The ‘hardware requirement specification monitor 1720’
refers to a module that monitors a hardware specification
required to execute the neural network models included in
the first external device 200-1. Specifically, the hardware
requirement specification monitor 1720 may acquire infor-
mation on the hardware specification required to execute
each of the one or more neural network models included in
the first external device 200-1, and such information may be
stored as information included in the first model informa-
tion.

The software modules included in the first external device
200-1 have been described above, but this is only an
embodiment according to the disclosure, and a new con-
figuration may be added or some modules may be omitted in
addition to the illustrated modules. In addition, at least two
or more neural network models among the software modules
according to the disclosure may be implemented as an
integrated neural network model.

FIG. 17 is a block diagram schematically illustrating an
architecture of hardware configurations included in the
electronic device according to an embodiment of the dis-
closure.

FIG. 18 is a block diagram illustrating in more detail the
architecture of the hardware configurations included in an
electronic device according to an embodiment of the dis-
closure.

Referring to FIG. 17, the electronic device 100 according
to an embodiment of the disclosure includes a communicator
110, a memory 120, and a processor 130. In addition, as
illustrated in FIG. 18, the electronic device 100 according to
an embodiment of the disclosure may further include a data
acquirer 140 and a data outputter 150. However, the con-
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figurations as illustrated in FIGS. 17 and 18 are merely
examples, and in implementing the disclosure, a new con-
figuration may be added or some configurations may be
omitted in addition to the configurations as illustrated in
FIGS. 17 and 18.

The communicator 110 may include a circuit and com-
municate with an external device. Specifically, the processor
130 may receive a variety of data or information from the
external device connected through the communicator 110,
and may also transmit a variety of data or information to the
external device.

The communicator 110 may include at least one of
wireless-fidelity (Wi-Fi) module, a Bluetooth module, a
wireless communication module, or a near-field communi-
cation (NFC) module. Specifically, each of the Wi-Fi mod-
ule and the Bluetooth module may perform communication
in a Wi-Fi manner and a Bluetooth manner. In the case of
using the Wi-Fi module or the Bluetooth module, various
kinds of connection information such as a service set iden-
tifier (SSID) are first transmitted and received, communica-
tion is connected using the connection information, and
various kinds of information may then be transmitted and
received.

In addition, a wireless communication module may per-
form communication according to various communication
protocols such as Institute of Electrical and Electronics
Engineers (IEEE), Zigbee, 3" generation (3G), 3 genera-
tion partnership project (3GPP), long term evolution (LTE),
5th generation (5G), and the like. In addition, the NFC
module may perform communication in the NFC manner
using a band of 13.56 MHz among various radio frequency
identification (RF-ID) frequency bands such as 135 kHz,
13.56 MHz, 433 MHz, 860 to 960 MHz, and 2.45 GHz.

In particular, in diverse embodiments according to the
disclosure, the communicator 110 may transmit a first signal
for requesting information related to the one or more neural
network models included in the first external device 200-1
and a third signal including a request for installation data of
the one or more neural network models to the first external
device 200-1. In addition, the communicator 110 may
receive the second signal including the second device infor-
mation on the hardware specification of the first external
device 200-1 and the first model information on the one or
more neural network models included in the first external
device 200-1 from the first external device 200-1 as the
response to the first signal, and receives the fourth signal
including the installation data of the one or more identified
neural network models as the response to the third signal.

One or more instructions regarding the electronic device
100 may be stored in the memory 120. In addition, the
memory 120 may store an operating system (O/S) for
driving the electronic device 100. In addition, the memory
120 may also store various software programs or applica-
tions for operating the electronic device 100 according to
diverse embodiments of the disclosure. In addition, the
memory 120 may include a semiconductor memory such as
a flash memory and the like, or a magnetic storage medium
such as a hard disk and the like.

Specifically, the memory 120 may store various software
modules for operating the electronic device 100 according to
diverse embodiments of the disclosure, and the processor
130 may execute the various software modules stored in the
memory 120 to control an operation of the electronic device
100. That is, the memory 120 is accessed by the processor
130, and readout, writing, correction, deletion, update, and
the like of data in the memory 120 may be performed by the
processor 130.

10

15

20

25

30

35

40

45

50

55

60

65

34

On the other hand, in the disclosure, a term memory 120
may be used as a meaning including a memory 120, a read
only memory (ROM) (not illustrated) in the processor 130,
a random access memory (RAM) (not illustrated), or a
memory card (not illustrated) (e.g., a micro secure digital
(SD) card or a memory stick) mounted in the electronic
device 100.

In particular, in diverse embodiments according to the
disclosure, the memory 120 may store the first device
information on the hardware specification of the electronic
device 100 and the second model information on the one or
more neural network models included in the electronic
device 100. In addition, the memory 120 may store various
modules as described above with reference to FIG. 15,
including the hardware suitability identification module
1100, the model suitability identification module 1200, and
the user suitability identification module 1300. In addition,
various information necessary within the scope for achiev-
ing the purpose of the disclosure may be stored in the
memory 120, and the information stored in the memory 120
may also be updated as being received from the external
device or being input by the user.

The processor 130 controls an overall operation of the
electronic device 100. Specifically, the processor 130 may
be connected to the configurations of the electronic device
100 including the communicator 110 and the memory 120 as
described above, and may execute one or more instructions
stored in the memory 120 as described above to control the
overall operation of the electronic device 100.

The processor 130 may be implemented in various man-
ners. For example, the processor 130 may be implemented
as at least one of an application specific integrated circuit
(ASIC), an embedded processor, a microprocessor, a hard-
ware control logic, a hardware finite state machine (FSM),
or a digital signal processor (DSP). On the other hand, in the
disclosure, the term processor 130 may be used as a meaning
including a central processing unit (CPU), a graphic pro-
cessing unit (GPU), a main processing unit (MPU), and the
like.

In particular, in diverse embodiments according to the
disclosure, the processor 130 may control the communicator
110 to transmit a first signal for requesting information
related to one or more neural network models included in
one or more external devices when a user input is received,
may receive a second signal including second device infor-
mation on a hardware specification of a first external device
200-1 and first model information on one or more neural
network models included in the first external device 200-1
from the first external device 200-1 among the one or more
external devices through the communicator 110 as a
response to the first signal, may identify whether each of the
one or more neural network models included in the first
external device 200-1 is suitable for hardware of the elec-
tronic device 100 by inputting the first device information,
the second device information, and the first model informa-
tion into a hardware suitability identification module 1100,
may control the communicator 110 to transmit a third signal
including a request for installation data of one or more
neural network models identified as suitable for the hard-
ware of the electronic device 100 to the first external device
200-1, and may receive a fourth signal including the instal-
lation data of the one or more neural network models
identified as suitable for the hardware of the electronic
device 100 from the first external device 200-1 through the
communicator 110 as a response to the third signal.

In addition, if the one or more neural network models
suitable for the hardware of the electronic device 100 are
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identified, the processor 130 may also identify whether each
of the one or more neural network models identified as
suitable for the hardware of the electronic device 100 is
suitable to replace the neural network models included in the
electronic device 100 by inputting the first model informa-
tion and the second model information into the model
suitability identification module 1200. The diverse embodi-
ments according to the disclosure based on the control of the
processor 130 have been described above with reference to
FIGS. 1 to 16, and thus redundant descriptions will be
omitted.

The data acquirer 140 may include a circuit, and the
processor 130 may acquire various types of data used in the
electronic device 100 through the data acquirer 140. Spe-
cifically, the data acquirer 140 may include a camera 141, a
microphone 142, a sensor 143, and the like.

The camera 141 may acquire an image of at least one
object. Specifically, the camera 141 may include an image
sensor, and the image sensor may convert light entering
through a lens into an electrical image signal. In addition, the
microphone 142 may receive a voice signal and convert the
received voice signal into an electrical signal.

The sensor 143 may detect various information inside and
outside the electronic device 100. Specifically, the sensor
143 may include at least one of a global positioning system
(GPS) sensor, a gyro sensor, an acceleration sensor (accel-
erometer), a lidar sensor, an inertial sensor (inertial mea-
surement unit (IMU)), or a motion sensor. In addition, the
sensor 143 may include various types of sensors such as a
temperature sensor, a humidity sensor, an infrared sensor,
and a bio sensor.

In particular, in the diverse embodiments according to the
disclosure, the data acquirer 140 may acquire data input to
the one or more neural network models included in the
electronic device 100. For example, the processor 130 may
acquire image data input to a neural network model related
to object recognition through the camera 141, and may
acquire a voice signal input to a neural network model
related to voice recognition through the microphone 142. In
addition, the processor 130 may also acquire location infor-
mation input to a neural network model related to autono-
mous driving through at least one sensor 143 of the GPS
sensor or the lidar sensor.

The data outputter 150 may include a circuit, and the
processor 130 may output various functions that may be
performed by the electronic device 100 through the data
outputter 150. Specifically, the data outputter 150 may
include at least one of a display 151, a speaker 152, or an
indicator 153.

The display 151 may output image data. Specifically, the
display 151 may display an image or a user interface stored
in the memory 120 under the control of the processor 130.
The display 151 may be implemented as a liquid crystal
display (LCD) panel, an organic light emitting diode
(OLED) and the like, and may also be implemented as a
flexible display, a transparent display, and the like in some
cases. However, the display 151 according to the disclosure
is not limited to a particular kind. The display 151 may be
implemented in the form of a touch display and configured
to receive a user’s touch interaction. The speaker 152 may
output audio data under the control of the processor 130, and
the indicator 153 may be lit under the control of the
processor 130.

In particular, in the diverse embodiments according to the
disclosure, the display 151 may display a user interface
including information on a neural network model that sat-
isfies the hardware suitability and the model suitability
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according to the disclosure. In addition, the processor 130
may receive a user input for selecting one or more neural
network models among the one or more neural network
models through the user interface.

Ifit is identified that there is no neural network model that
satisfies the hardware suitability and the model suitability
among the neural network models included in the external
device, the processor 130 may also output a user notification
to indicate that all neural network models included in the
external device do not satisfy the transition suitability
according to the disclosure. The user notification may be
output in the form of visual information through the display
151, and may be output in the form of audio information
through the speaker 152 or in a manner in which the
indicator 153 is lit.

On the other hand, the controlling method of the elec-
tronic device 100 according to the embodiment described
above may be implemented by a program and provided to
the electronic device 100. In particular, the program includ-
ing the controlling method of the electronic device 100 may
be stored in a non-transitory computer readable medium and
provided.

Specifically, in a non-transitory computer readable
recording medium including a program for executing a
controlling method of the electronic device 100, the con-
trolling method of the electronic device 100 may include
transmitting a first signal for requesting information related
to one or more neural network models included in one or
more external devices when a user input is received, receiv-
ing a second signal including second device information on
a hardware specification of a first external device 200-1 and
first model information on one or more neural network
models included in the first external device 200-1 from the
first external device 200-1 among the one or more external
devices through the communicator 110 as a response to the
first signal, identifying whether each of the one or more
neural network models included in the first external device
200-1 is suitable for hardware of the electronic device 100
by inputting the first device information, the second device
information, and the first model information into a hardware
suitability identification module 1100, transmitting a third
signal including a request for installation data of one or more
neural network models identified as suitable for the hard-
ware of the electronic device 100 to the first external device
200-1, and receiving a fourth signal including the installa-
tion data of the one or more neural network models identi-
fied as suitable for the hardware of the electronic device 100
from the first external device 200-1 through the communi-
cator 110 as a response to the third signal.

In addition, the identifying of whether each of the one or
more neural network models included in the first external
device 200-1 is suitable for hardware of the electronic
device 100 may include identifying the one or more neural
network models included in the first external device 200-1 as
suitable for the hardware of the electronic device 100 when
the specification of each of the plurality of hardware con-
figurations included in the electronic device 100 is greater
than or equal to the specifications of a plurality of hardware
configurations included in the first external device 200-1,
and identifying one or more neural network models having
a hardware requirement specification lower than the speci-
fications of the plurality of hardware configurations included
in the electronic device 100 among the one or more neural
network models included in the first external device 200-1 as
suitable for the hardware of the electronic device 100 when
specifications of one or more of the plurality of hardware
configurations included in the electronic device 100 are less
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than the specifications of the plurality of hardware configu-
rations included in the first external device 200-1.

The non-transitory computer readable medium is not a
medium that stores data for a short time such as a register,
a cache, a memory 120, and the like, but means a machine
readable medium that semi-permanently stores data. Spe-
cifically, various applications or programs described above
may be stored and provided in the non-transitory computer
readable medium such as a compact disk (CD), a digital
versatile disk (DVD), a hard disk, a Blu-ray disk, a universal
serial bus (USB), a memory 120 card, a read only memory
(ROM), and the like.

In the above, the controlling method of the electronic
device 100 and the computer readable recording medium
including the program that executes the controlling method
of the electronic device 100 have been briefly described, but
this is merely to omit the redundant descriptions, and the
diverse embodiments of the electronic device 100 may also
be applied to the controlling method of the electronic device
100 and the computer readable recording medium including
the program that executes the controlling method of the
electronic device 100.

According to the diverse embodiments as described
above, when the neural network model is transferred from
the external device, the electronic device 100 may determine
whether to transfer the neural network model by identifying
whether it is suitable to transfer the neural network model to
the electronic device 100, and accordingly, the efficiency
and reliability of transfer learning may be significantly
improved.

The functions related to the neural network models as
described above may be performed through the memory 120
and the processor 130. The processor 130 may be configured
as one or a plurality of processors 130. At this time, one or
the plurality of processors 130 may be a general-purpose
processor 130 such as a CPU, an AP, and the like, a
graphic-dedicated processor 130 such as a GPU, a VPU, and
the like, or an artificial intelligence dedicated process such
as an NPU. One or the plurality of processors 130 perform
a control to process input data according to predefined
operating rules or artificial intelligence models stored in a
non-volatile memory 120 and a volatile memory 120. The
predefined operating rules or artificial intelligence models
are characterized by being created through training.

Here, “created through training” refers to the predefined
operating rules or artificial intelligence models of desired
characteristics created by applying learning algorithms to a
large number of learning data. Such learning may be per-
formed in a device itself in which the artificial intelligence
according to the disclosure is performed, or may also be
performed through a separate server/system.

The artificial intelligence model may include a plurality of
neural network layers. Each layer has a plurality of weight
values and a layer calculation is performed by calculating a
calculation result of a previous layer and the plurality of
weight values. Examples of the neural network include a
convolutional neural network (CNN), a deep neural network
(DNN), a recurrent neural network (RNN), a restricted
boltzmann machine (RBM), a deep belief network (DBN), a
bidirectional recurrent deep neural network (BRDNN), gen-
erative adversarial networks (GAN), and deep Q-networks,
and the neural network in the disclosure is not limited to the
examples described above except as otherwise specified.

The learning algorithm is a method of training a prede-
termined target device (e.g., a robot) using a large number of
learning data so that the predetermined target device may
make a decision or predict itself. Examples of the learning
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algorithm include supervised learning, unsupervised learn-
ing, semi-supervised learning, or reinforcement learning,
and the learning algorithm in the disclosure is not limited to
the examples described above except for the case in which
it is specified.

The machine-readable storage medium may be provided
in the form of non-transitory storage medium. The term
“non-transitory” simply means that the storage medium is a
tangible device and does not contain signals (e.g., electro-
magnetic waves), and such a term does not distinguish
between a case where data is stored semi-permanently in the
storage medium and a case where data is temporarily stored
in the storage medium. For example, the ‘non-transitory
storage medium’ may include a buffer in which the data is
temporarily stored.

According to an embodiment, the method according to the
diverse embodiments disclosed in the disclosure may be
included and provided in a computer program product. The
computer program product may be traded as a product
between a seller and a purchaser. The computer program
product may be distributed in the form of a machine-
readable storage medium (e.g., compact disc read only
memory (CD-ROM)), or may be distributed (e.g., down-
loaded or uploaded) online, through an application store
(e.g., Play Store™) or directly between two user devices
(e.g., smartphones). In the case of the online distribution, at
least a portion of the computer program product (e.g., a
downloadable app) may be at least temporarily stored in a
machine readable storage medium such as a memory of a
server of a manufacturer, a server of an application store, or
a relay server, or may be temporarily generated.

Each of the components (e.g., modules or programs)
according to the diverse embodiments as described above
may include a single entity or a plurality of entities, and
some sub-components of the sub-components described
above may be omitted, or other sub-components may be
further included in the diverse embodiments. Alternatively
or additionally, some components (e.g., modules or pro-
grams) may be integrated into one entity to perform the same
or similar functions performed by the respective components
prior to the integration.

The operations performed by the module, the program, or
other component according to the diverse embodiments may
be performed in a sequential, parallel, iterative, or heuristic
manner, or at least some operations may be executed in a
different order or omitted, or other operations may be added.

On the other hand, the term “~ or” or “module” used in
the disclosure includes a unit composed of hardware, soft-
ware, or firmware, and may be used interchangeably with
the term such as logic, logic block, component, or circuit.
The “~ or” or “module” may be an integrally formed
component or a minimum unit of performing one or more
functions or a portion thereof. For example, the module may
be configured as an application-specific integrated circuit
(ASIC).

The diverse embodiments of the disclosure may be imple-
mented by software including instructions that are stored in
machine (e.g., a computer)-readable storage media. The
machine is a device that invokes the stored instructions from
the storage medium and is operable according to the called
instruction, and may include the electronic device (e.g., the
electronic device 100) according to the disclosed embodi-
ments.

When the instructions are executed by the processor 130,
the processor 130 may perform functions corresponding to
the instructions, either directly or using other components
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under the control of the processor 130. The instructions may
include codes generated or executed by a compiler or an
interpreter.

While the disclosure has been shown and described with
reference to various embodiments thereof, it will be under-
stood by those skilled in the art that various changes in form
and details may be made therein without departing from the
spirit and scope of the disclosure as defined by the appended
claims and their equivalents.

What is claimed is:

1. An electronic device for identifying transition suitabil-
ity of neural network models included in an external device,
the electronic device comprising:

a communicator;

a memory configured to store first device information on

a hardware specification of the electronic device and a
hardware suitability identifier that identifies a neural
network model suitable for hardware of the electronic
device; and

a processor configured to:

control the communicator to transmit a first signal for
requesting information related to one or more neural
network models included in one or more external
devices, based on a user input being received,

receive a second signal comprising second device
information on a hardware specification of a first
external device and first model information on one or
more neural network models included in the first
external device from the first external device among
the one or more external devices through the com-
municator, as a response to the first signal,

identify whether each of the one or more neural net-
work models included in the first external device is
suitable for the hardware of the electronic device by
inputting the first device information, the second
device information, and the first model information
into a hardware suitability identifier,

control the communicator to transmit a third signal
comprising a request for installation data of one or
more neural network models identified as suitable for
the hardware of the electronic device to the first
external device, and

receive a fourth signal comprising the installation data
of the one or more neural network models identified
as suitable for the hardware of the electronic device
from the first external device through the communi-
cator, as a response to the third signal,

wherein the processor is further configured to:

identify the one or more neural network models
included in the first external device as suitable for the
hardware of the electronic device, based on a speci-
fication of each of a plurality of hardware configu-
rations included in the electronic device being
greater than or equal to specifications of a plurality
of hardware configurations included in the first exter-
nal device, and

identify one or more neural network models having a
hardware requirement specification lower than the
specifications of the plurality of hardware configu-
rations included in the electronic device among the
one or more neural network models included in the
first external device as suitable for the hardware of
the electronic device, based on specifications of one
or more of the plurality of hardware configurations
included in the electronic device being less than the
specifications of the plurality of hardware configu-
rations included in the first external device.
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2. The electronic device as claimed in claim 1,

wherein the first device information comprises informa-
tion on a specification of the processor, a specification
of the memory, and a specification of a data acquirer
included in the electronic device,

wherein the data acquirer included in the electronic device
acquires data input to the one or more neural network
models included in the electronic device, and com-
prises at least one of a camera, a microphone, or a
sensor included in the electronic device,

wherein the second device information comprises infor-
mation on a specification of a processor included in the
first external device, a specification of a memory
included in the first external device, and a specification
of a data acquirer included in the first external device,

wherein the data acquirer included in the first external
device acquires data input to the one or more neural
network models included in the first external device,
and includes at least one of a camera, a microphone, or
a sensor included in the first external device, and

wherein the first model information comprises informa-
tion on a hardware requirement specification of each of
the one or more neural network models included in the
first external device.

3. The electronic device as claimed in claim 2,

wherein the memory stores second model information on
the one or more neural network models included in the
electronic device and a model suitability identifier for
identifying a neural network model suitable for replac-
ing the neural network models included in the elec-
tronic device,

wherein the processor is further configured to identify
whether each of the one or more neural network models
identified as suitable for the hardware of the electronic
device is suitable for replacing the neural network
models included in the electronic device by inputting
the first model information and the second model
information into the model suitability identifier, based
on the one or more neural network models suitable for
the hardware of the electronic device being identified,

wherein the third signal comprises a request for installa-
tion data of the one or more neural network models
identified as suitable for replacing the neural network
models included in the electronic device, and

wherein the fourth signal comprises the installation data
of the one or more neural network models identified as
suitable for replacing the neural network models
included in the electronic device.

4. The electronic device as claimed in claim 3,

wherein the first model information further comprises
information on a service type and information on a
personalization level of each of the one or more neural
network models included in the first external device,
and

wherein the second model information further comprises
information on a service type and information on a
personalization level of each of the one or more neural
network models included in the electronic device.

5. The electronic device as claimed in claim 4, wherein

the processor is further configured to:

compare service types of the one or more neural network
models included in the electronic device with service
types of the one or more neural network models iden-
tified as suitable for the hardware of the electronic
device, based on the information on the service type
included in each of the first model information and the
second model information,
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compare a personalization level of a first neural network
model and a personalization level of a second neural
network model based on the information on the per-
sonalization level included in each of the first model
information and the second model information, based
on the service type of the first neural network model
among the one or more neural network models identi-
fied as suitable for the hardware of the electronic device
being the same as the service type of the second neural
network model among the one or more neural network
models included in the electronic device, and
identify the first neural network model as suitable for
replacing the second neural network model, based on
the personalization level of the first neural network
model being higher than the personalization level of the
second neural network model.
6. The electronic device as claimed in claim 5,
wherein the personalization level of the first neural net-
work model is identified based on at least one of
information on a user’s usage history of the first
external device for the first neural network model and
information on a user’s feedback of the first external
device for the first neural network model, and

wherein the personalization level of the second neural
network model is identified based on at least one of
information on a user’s usage history of the electronic
device for the second neural network model and infor-
mation on a user’s feedback of the electronic device for
the second neural network model.

7. The electronic device as claimed in claim 1,

wherein the second signal is received from the first

external device through the communicator as user
authentication is completed based on first user infor-
mation on the electronic device and second user infor-
mation on the first external device,

wherein the first user information comprises at least one

of account information on a user of the electronic
device or identification information on the electronic
device, and

wherein the second user information comprises at least

one of account information for a user of the first
external device or identification information for the first
external device.

8. The electronic device as claimed in claim 1, further
comprising a display,

wherein the processor is further configured to:

control the display to display a user interface including
information on the one or more neural network
models identified as suitable for the hardware of the
electronic device, and

receive a user input for selecting one or more neural
network models among the one or more neural
network models identified as suitable for the hard-
ware of the electronic device through the user inter-
face,

wherein the third signal comprises a request for installa-

tion data of the one or more selected neural network
models, and

wherein the fourth signal comprises installation data of

the one or more selected neural network models.

9. A controlling method of an electronic device that stores
first device information on a hardware specification of the
electronic device and a hardware suitability identifier that
identifies a neural network model suitable for hardware of
the electronic device, and identifies transition suitability of
neural network models included in an external device, the
controlling method comprising:
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transmitting a first signal for requesting information
related to one or more neural network models included
in one or more external devices, based on a user input
being received;
receiving a second signal comprising second device infor-
mation on a hardware specification of a first external
device and first model information on one or more
neural network models included in the first external
device from the first external device among the one or
more external devices, as a response to the first signal;
identifying whether each of the one or more neural
network models included in the first external device is
suitable for the hardware of the electronic device by
inputting the first device information, the second device
information, and the first model information into a
hardware suitability identifier;
transmitting a third signal comprising a request for instal-
lation data of one or more neural network models
identified as suitable for the hardware of the electronic
device to the first external device; and
receiving a fourth signal comprising the installation data
of the one or more neural network models identified as
suitable for the hardware of the electronic device from
the first external device, as a response to the third
signal,
wherein the identifying whether each of the one or more
neural network models is suitable for the hardware of
the electronic device comprises:
identifying the one or more neural network models
included in the first external device as suitable for the
hardware of the electronic device, based on a speci-
fication of each of a plurality of hardware configu-
rations included in the electronic device being
greater than or equal to specifications of a plurality
of hardware configurations included in the first exter-
nal device, and
identifying one or more neural network models having
a hardware requirement specification lower than the
specifications of the plurality of hardware configu-
rations included in the electronic device among the
one or more neural network models included in the
first external device as suitable for the hardware of
the electronic device, based on specifications of one
or more of the plurality of hardware configurations
included in the electronic device being less than the
specifications of the plurality of hardware configu-
rations included in the first external device.
10. The controlling method as claimed in claim 9,
wherein the first device information comprises informa-
tion on a specification of a processor included in the
electronic device, a specification of a memory included
in the electronic device, and a specification of a data
acquirer included in the electronic device,
wherein the data acquirer included in the electronic device
acquires data input to the one or more neural network
models included in the electronic device, and includes
at least one of a camera, a microphone, or a sensor
included in the electronic device,
wherein the second device information includes informa-
tion on a specification of a processor included in the
first external device, a specification of a memory
included in the first external device, and a specification
of a data acquirer included in the first external device,
wherein the data acquirer included in the first external
device acquires data input to the one or more neural
network models included in the first external device,
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and includes at least one of a camera, a microphone, or
a sensor included in the first external device, and

wherein the first model information comprises informa-
tion on a hardware requirement specification of each of
the one or more neural network models included in the
first external device.

11. The controlling method as claimed in claim 10,

wherein the electronic device further stores second model
information on the one or more neural network models
included in the electronic device and a model suitability
identifier for identifying a neural network model suit-
able for replacing the neural network models included
in the electronic device,

wherein the controlling method further comprises identi-
fying whether each of the one or more neural network
models identified as suitable for the hardware of the
electronic device is suitable for replacing the neural
network models included in the electronic device by
inputting the first model information and the second
model information into the model suitability identifier,
based on the one or more neural network models
suitable for the hardware of the electronic device being
identified,

wherein the third signal comprises a request for installa-
tion data of the one or more neural network models
identified as suitable for replacing the neural network
models included in the electronic device, and

wherein the fourth signal comprises the installation data
of the one or more neural network models identified as
suitable for replacing the neural network models
included in the electronic device.

12. The controlling method as claimed in claim 11,

wherein the first model information further comprises
information on a service type and information on a
personalization level of each of the one or more neural
network models included in the first external device,
and

wherein the second model information further comprises
information on a service type and information on a
personalization level of each of the one or more neural
network models included in the electronic device.

13. The controlling method as claimed in claim 12,

wherein the identifying of the one or more neural network
models suitable for replacing the neural network models
included in the electronic device comprises:

comparing service types of the one or more neural net-
work models included in the electronic device with
service types of the one or more neural network models
identified as suitable for the hardware of the electronic
device, based on the information on the service type
included in each of the first model information and the
second model information,

comparing a personalization level of a first neural network
model and a personalization level of a second neural
network model based on the information on the per-
sonalization level included in each of the first model
information and the second model information, based
on the service type of the first neural network model
among the one or more neural network models identi-
fied as suitable for the hardware of the electronic device
being the same as the service type of the second neural
network model among the one or more neural network
models included in the electronic device, and

identifying the first neural network model as suitable for
replacing the second neural network model, based on
the personalization level of the first neural network
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model being higher than the personalization level of the
second neural network model.
14. The controlling method as claimed in claim 13,
wherein the personalization level of the first neural net-
work model is identified based on at least one of
information on a user’s usage history of the first
external device for the first neural network model and
information on a user’s feedback of the first external
device for the first neural network model, and

wherein the personalization level of the second neural
network model is identified based on at least one of
information on a user’s usage history of the electronic
device for the second neural network model and infor-
mation on a user’s feedback of the electronic device for
the second neural network model.

15. The controlling method as claimed in claim 9,

wherein the second signal is received from the first

external device through a communicator as user
authentication is completed based on first user infor-
mation on the electronic device and second user infor-
mation on the first external device,

wherein the first user information comprises at least one

of account information on a user of the electronic
device or identification information on the electronic
device, and

wherein the second user information comprises at least

one of account information for a user of the first
external device or identification information for the first
external device.
16. The controlling method as claimed in claim 9, further
comprising:
displaying a user interface comprising information on the
one or more neural network models identified as suit-
able for the hardware of the electronic device; and

receiving a user input for selecting one or more neural
network models among the one or more neural network
models identified as suitable for the hardware of the
electronic device through the user interface, wherein
the third signal comprises a request for installation data
of the one or more selected neural network models, and

wherein the fourth signal comprises a request for instal-
lation data of the one or more selected neural network
models.

17. A non-transitory computer readable recording medium
comprising a program for executing a controlling method of
an electronic device that stores first device information on a
hardware specification of the electronic device and a hard-
ware suitability identifier that identifies a neural network
model suitable for hardware of the electronic device, and
identifies transition suitability of neural network models
included in an external device, wherein the controlling
method includes:

transmitting a first signal for requesting information

related to one or more neural network models included
one or more external devices, based on a user input
being received;

receiving a second signal comprising second device infor-

mation on a hardware specification of a first external
device and first model information on one or more
neural network models included in the first external
device from the first external device among the one or
more external devices, as a response to the first signal;
identifying whether each of the one or more neural
network models included in the first external device is
suitable for the hardware of the electronic device by
inputting the first device information, the second device
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information, and the first model information into a
hardware suitability identifier;
transmitting a third signal comprising a request for instal-
lation data of one or more neural network models
identified as suitable for the hardware of the electronic
device to the first external device; and
receiving a fourth signal comprising the installation data
of the one or more neural network models identified as
suitable for the hardware of the electronic device from
the first external device, as a response to the third
signal,
wherein the identifying whether each of the one or more
neural network models is suitable for the hardware of
the electronic device comprises:
identifying the one or more neural network models
included in the first external device as suitable for the
hardware of the electronic device, based on a speci-
fication of each of a plurality of hardware configu-
rations included in the electronic device being
greater than or equal to specifications of a plurality
of hardware configurations included in the first exter-
nal device, and

identifying one or more neural network models having
a hardware requirement specification lower than the
specifications of the plurality of hardware configu-
rations included in the electronic device among the
one or more neural network models included in the
first external device as suitable for the hardware of
the electronic device, based on specifications of one
or more of the plurality of hardware configurations
included in the electronic device being less than the
specifications of the plurality of hardware configu-
rations included in the first external device.
18. An electronic device for identifying transition suit-
ability of a neural network model included in an external
device, the electronic device comprising:
a communicator;
a memory configured to store internal model information
on one or more neural network models included in the
electronic device and a model suitability identifier that
identifies neural network models suitable for replacing
the neural network models included in the electronic
device; and
a processor configured to:
control the communicator to transmit a first signal for
requesting information related to one or more neural
network models included in one or more external
devices, based on a user input being received,

receive a second signal comprising external model
information on one or more neural network models
included in a first external device from the first
external device among the one or more external
devices through the communicator, as a response to
the first signal,

identify whether each of the one or more neural net-
work models included in the first external device is
suitable for replacing the one or more neural network
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models included in the electronic device by inputting
the internal model information and the external
model information into the model suitability identi-
fier,
control the communicator to transmit a third signal
comprising a request for installation data of the one
or more neural network models identified as suitable
for replacing the neural network models included in
the electronic device to the first external device, and
receive a fourth signal comprising the installation data
of the one or more identified neural network models
from the first external device through the communi-
cator, as a response to the third signal, wherein the
processor is further configured to:
compare service types of the one or more neural
network models included in the electronic device
with service types of the one or more neural network
models included in the first external device, based on
information on a service type included in each of the
internal model information and the external model
information,
compare a personalization level of a first neural net-
work model and a personalization level of a second
neural network model based on the information on
the personalization level included in each of the
internal model information and the external model
information, based on the service type of the first
neural network model among the one or more neural
network models included in the first external device
being the same as the service type of the second
neural network model among the one or more neural
network models included in the electronic device,
and
identify the first neural network model as suitable for
replacing the second neural network model, based on
the personalization level of the first neural network
model being higher than the personalization level of
the second neural network model.
19. The electronic device as claimed in claim 18,
wherein the personalization level of the first neural net-
work model is identified based on at least one of
information on a user’s usage history of the first
external device for the first neural network model and
information on a user’s feedback of the first external
device for the first neural network model, and

wherein the personalization level of the second neural
network model is identified based on at least one of
information on a user’s usage history of the electronic
device for the second neural network model and infor-
mation on a user’s feedback of the electronic device for
the second neural network model.

20. The electronic device as claimed in claim 19, wherein
the personalization level of the first neural network model
and the second neural network model is quantitatively
calculated according to a weighted sum for various types of
information evaluated.
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