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Description
Title of Invention: USER TERMINAL APPARATUS AND

CONTROL METHOD THEREOF
Technical Field

Apparatuses and methods consistent with exemplary embodiments relate to a user
terminal apparatus and a control method thereof, and more particularly, to a user
terminal apparatus capable of managing eating habits and health of a user, and a

control method thereof.

Background Art

Obesity rates are on the rise and a need for management of eating habits is also in-
creasing. Helping people maintain their health and fitness is one of the central goals of
the healthcare industry, and various programs for improving diet and lifestyle have
been developed to help people achieve these goals.

In order to improve eating habits, it is necessary to accurately monitor one’s dietary
intakes. For example, if types of food, amounts, calories, an intake time, etc. of ever
meal a person eats during a day or a period are known, it is possible to accurately
estimate how much food has been eaten, how much exercise is required to burn the
calorie intake, etc.

As mobile devices such as smart phones become more prevalent, various application
services have been introduced to help managing the diet. Examples of these ap-

plications include “S-Health,” “Noom diet,” etc.
Disclosure of Invention

Technical Problem

However, because users have to manually select or input information related to type,
amount, intake time, etc. of food that the users eat by entering text in such con-
ventional applications, it is often cumbersome and inconvenient for the user to execute
applications and input the above-described information after every meal.

Accordingly, a method for users to more easily manage food that users eat is needed.
Solution to Problem

Exemplary embodiments overcome the above disadvantages and other disadvantages
not described above. Also, an exemplary embodiment is not required to overcome the
disadvantages described above, and an exemplary embodiment may not overcome any
of the problems described above.

Exemplary embodiments provide a user terminal apparatus that allows a user to con-
veniently input food that the user eats through recognition of an image and a control
method thereof.



WO 2017/091024 PCT/KR2016/013673

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

According to an aspect of an exemplary embodiment, there is provided a user
terminal apparatus including: a camera configured to obtain a captured image; a
storage configured to store a food intake history; a processor configured to extract a
food image from the captured image and determine a food type of a food item included
in the captured image based on feature information of the extracted food image and the
previously stored food intake history; and a display configured to display relevant in-
formation about the determined food type.

The processor may apply a weight to each food type based on the food intake history,
and, if the food item is determined to be one of a plurality of different food types,
determine the food item included in the captured image to be of a food type having a
highest weight among the plurality of different food types.

The food intake history may include kinds food types that have been eaten by a user
and respective intake frequencies associated with the food types, and the processor
may apply the weight to each food type in accordance with an order of intake
frequency and store the food intake history in the storage.

The processor may control the display to display a list of food types determined
based on the feature information of the extracted food. The list may be sorted in order
of weight. The processor may determine the extracted food image to be of a food type
selected from the list according to a user input.

The processor may store the captured image in the storage, and, if a preset event
occurs, select captured images that include the food image from captured images
stored in the storage. The processor may display, on the display, a user interface (UI)
in a timeline in which the selected captured images are aligned and displayed in order
of a capturing time.

The relevant information may include at least one of the determined food type and
calorie information.

The processor may update the food intake history according to at least one of a user
input and a result of the determination.

If a plurality of food images are extracted from the captured image, the processor
may provide a Ul for selecting at least one of the extracted plurality of food images
and determine the food type of the selected food image through the UI.

The processor may calculate and display a calorie amount that a user has eaten from
an amount of food included in the captured image, the amount of food being input by
the user, and store the input amount of food as information for determining an amount
of food of a same food type as the determined food type.

According to an aspect of another exemplary embodiment, there is provide a user
terminal apparatus including: a camera configured to obtain a captured image; a com-

munication interface configured to communicate with an external server storing a food



WO 2017/091024 PCT/KR2016/013673

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

intake history; a processor configured to extract a food image from the captured image,
transmit feature information of the extracted food image to the external server, and
receive, from the external server, relevant information about a food type determined by
the external server based on the feature information of the extracted food image and
the food intake history; and a display configured to display the received relevant in-
formation.

According to an aspect of another exemplary embodiment, there is provided a control
method of a user terminal apparatus including: obtaining a captured image; extracting a
food image from the captured image; determining a food type of a food item included
in the captured image based on feature information of the extracted food image and a
previously stored food intake history; and displaying relevant information about the
determined food type.

The method may further include applying a weight to each food type based on the
previously stored food intake history. The estimating may include: if the food item is
determined to be one of a plurality of different food types, determining the food item
included in the captured image to be of a food type having a highest weight among the
plurality of different food types.

The food intake history may include food types that have been eaten by a user and re-
spective intake frequencies associated with the food types. The applying of the weight
may include: applying the weight to each food type in accordance with an order of
intake frequency, and storing the food intake history.

The determining may include: displaying a list of food types determined based on the
feature information of the extracted food. The list may be sorted in order of weight.
The extracted food image may be determined to be of a food type selected from the list
according to a user input.

The method may further include: storing the captured image. The displaying may
include:, if a preset event occurs, selecting captured images that include the food image
from the stored captured images; and displaying a user interface (UI) in a time line in
which the selected captured images are aligned and displayed in order of a capturing
time.

The relevant information may include at least one of the determined food type and
calorie information.

The method may further include: updating the food intake history according to at
least one of a user input and a result of the determination.

The determining may include: if a plurality of food images are extracted from the
captured image, providing a Ul for selecting at least one of the extracted plurality of
food images, and determining the food type of the selected food image through the UL

The displaying may further include: calculating and displaying a calorie amount that
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a user has eaten from an amount of food included in the captured image, the amount of
food being input by the user; and storing the input amount of food as information for

determining an amount of food of a same food type as the determined food type.
According to an aspect of another exemplary embodiment, there is provided a control

method of a user terminal apparatus including: obtaining a captured image; extracting a
food image from the captured image; transmitting feature information of the extracted
food image to an external server storing a food intake history; receiving, from the
external server, relevant information about a food type determiend by the external
server based on the feature information of the extracted food image and the food intake

history; and displaying the received relevant information.

Advantageous Effects of Invention

As described above, according to various exemplary embodiments of the present
disclosure, a user may more conveniently input information about food that the user
eats to an application executed in a user terminal apparatus, and user customized in-
formation for each user may be provided.
Brief Description of Drawings

The above and/or other aspects will be more apparent by describing certain
exemplary embodiments with reference to the accompanying drawings, in which:

FIG. 1 is a schematic block diagram illustrating a configuration of a user terminal
apparatus according to an exemplary embodiment;

FIG. 2 is a diagram illustrating a method for determining a type of food by capturing
an image of the food according to an exemplary embodiment;

FIG. 3 is a diagram illustrating a method for applying weights to food types
according to an exemplary embodiment;

FIG. 4 is a diagram illustrating a method for determining a food type having a high
weight according to an exemplary embodiment;

FIGS. 5A through 5D are diagrams illustrating a method for updating a food type
beyond a recognition range according to an exemplary embodiment;

FIG. 6 is a diagram illustrating a user interface (UI) that displays a captured image in
a timeline form according to an exemplary embodiment;

FIG. 7 is a diagram illustrating a method for selecting a captured image including a
food image among stored captured images according to an exemplary embodiment;

FIG. 8 is a diagram illustrating a method for detecting a food type only selected by a
user according to an exemplary embodiment;

FIG. 9 is a detailed block diagram illustrating a configuration of a storage of a user
terminal apparatus according to another exemplary embodiment;

FIG. 10 is a diagram illustrating a food recognition process based on a machine
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learning technique according to an exemplary embodiment;
FIG. 11 is a schematic block diagram illustrating a configuration of a user terminal

apparatus according to another exemplary embodiment;

FIG. 12 is a block diagram illustrating a method for estimating a kind of food by
communicating with an external server including a user database (DB) according to an
exemplary embodiment;

FIG. 13 is a flowchart illustrating a control method of a user terminal apparatus
according to an exemplary embodiment;

FIG. 14 is a flowchart illustrating a control method of a user terminal apparatus
according to another exemplary embodiment;

FIG. 15 is a detailed block diagram illustrating a configuration of a user terminal
apparatus according to another exemplary embodiment; and

FIG. 16 is a flowchart illustrating an example process of determining a food type

according to an exemplary embodiment.

Best Mode for Carrying out the Invention

Mode for the Invention

Exemplary embodiments will be described below in more detail with reference to the
accompanying drawings.

FIG. 1 is a schematic block diagram illustrating a configuration of a user terminal
apparatus 100 according to an exemplary embodiment.

The user terminal apparatus 100 according to an aspect of an exemplary embodiment
may be a mobile electronic apparatus that includes a camera module. For example, the
user terminal apparatus 100 may be a smart phone, a tablet personal computer (PC), a
mobile phone, a conference phone, an e-book reader, a laptop PC, a netbook computer,
a personal digital assistant (PDA), a portable multimedia player (PMP), an MP3
player, a global positioning system (GPS) navigation device, a camera, or a wearable
device. The wearable device may be a head mounted device (HMD) such as electronic
glasses, an appcessory, a smart watch, etc. However, it will be obvious to one of
ordinary skill in the art that the user terminal apparatus 100 is not limited to the above-
described apparatuses.

As shown in FIG. 1, the user terminal apparatus 100 according to an exemplary em-
bodiment may include a camera 110, a storage 120, a processor 130, and a display 140.

The camera 110 is a component for obtaining a captured image by capturing an
image through a lens. The camera 110 may include a camera and may be provided in a
front side or a rear side of the user terminal apparatus 100. If a camera control ap-

plication (e.g., a capture application, etc.) of the user terminal apparatus 100 is



WO 2017/091024 PCT/KR2016/013673

[53]

[54]

[55]

[56]

[57]

executed or a control input relating to capture is input on the executed application, the
camera module of the camera 110 may be driven. For example, if a capture command
is received from a user, the processor 130 may control the camera 110 to capture the
image. At this time, the captured image may be encoded and compressed through
various kinds of image processing and may be stored in the storage 120.

The storage 120 is a component for storing a food intake history of the user and may
be implemented as a hard disk drive (HDD), a solid-state drive (SSD), a dynamic
random access memory (DRAM), a static random access memory (SRAM), a ferro-
electric random access memory (FRAM), or a flash memory. The food intake history
may be information about food that the user has eaten . The food intake history may be
received directly from the user or estimated by receiving the captured image from the
camera 110. For example, the food intake history may include information about the
types of food that the user has eaten, an intake date and time, etc. and may include an
intake frequency of the user regarding a specific kind of food computed therefrom.

The storage 120 may also store each of feature values of a plurality of food types for
estimating a kind of food by comparing the feature values and a feature value extracted
from the captured image from the camera 110. The storage 120 may also store calorie
data for each food type.

The processor 130 is a component controlling a general operation of the user
terminal apparatus 100. The processor 130 may extract a food image from the captured
image and estimate a kind of food included in the captured image based on feature in-
formation of the extracted food image and the stored food intake history. The feature
information of a food item may be data that describe that particular item. Thus, the
feature information may be used to uniquely identify a particular type of food. The
feature information may include information related to, for example, color, shape, and
texture of the food item.

Specifically, the processor 130 may extract at least one food image regarding a food
area included in the captured image by using feature information of an image regarding
a color, a shape, a texture, etc. from the captured image. At this time, the processor 130
may estimate the type of food by comparing the feature information of the extracted
food image and the feature values of kinds of food stored in the storage 120. The
processor 130 may perform pre-processing on the captured image for easily extracting
the feature information from the captured image. For example, the processor 130 may
reduce or enlarge the captured image and recognize a boundary of food from the
captured image. A method of recognizing the boundary of the food may use a line
Hough transform method, an image thresholding method, or a texture analysis method.

There may be a limit to the feature values stored in the user terminal apparatus 100 in

terms of a size of data. Even if it is possible to store features values for every food
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type, the recognition rate of a food type may be low. Accordingly, the processor 130
may apply a weight to each type of food based on the food intake history, and, if food
included in the captured image is determined to be consisting of a plurality of different
types of food, the food may be categorized as a food type that has the highest weight
among the various detected food types. The weight may be a numerical value that
represents preference or bias toward a given food item over other food items

For example, if the user mainly eats around 100 different kinds of food, the processor
130 may apply respective weights to the 100 food types that the user mainly eats.
Thereafter, when the processor 130 detects a food type of the extracted food image
from the captured image, there may be a case where, due to a similarity of feature in-
formation, the corresponding food image is detected as mushroom spaghetti, to which
a weight is applied as food that the user regularly eats, or seafood spaghetti, to which
no weight is applied as food having no history of the user having eaten it. In this
example, the processor 130 may determine the food type included in the food image as
the mushroom spaghetti because of the applied weight, thereby applying a higher
detection probability to the types of food that the user eats more frequently.

The processor 130 may apply high weights in order of a high intake frequency
among food types. That is, a high intake frequency of a specific kind of food means a
high weight of that specific kind of food. When the user obtains a captured image of
the specific kind of food, among various different kinds of food having similar feature
information to that of the specific kind of food, the specific kind of food may have the
highest probability of being selected for the captured image.

For example, when the processor 130 estimates the kind of the food included in the
extracted food image from the captured image, there may be a case where, due to a
similarity of feature information, the corresponding food image may be determined to
be either soy milk, to which a weight value of 10 is applied as the food that the user
regularly eats, or low fat milk, to which a weight value of 5 is applied as food having a
similar but less frequent intake history. At this time, the processor 130 guesses the kind
of the food included in the food image as the soy milk, to which a higher weight is
applied, thereby applying a higher probability of selection to the food type having a
higher user intake frequency.

The processor 130 may determine a food type in this manner and update the food
intake history according to a user input or at least one of such determination results.

The display 140 is a component for displaying information. In particular, the display
140 may display relevant information about a determined food type. The display 140
may be implemented as a liquid crystal display (LCD) panel, an organic light emitting
diode (OLED), a transparent display, a flexible display, etc., but is not limited thereto.

The display 140 may also include a driving circuit that may be implemented as



WO 2017/091024 PCT/KR2016/013673

[63]

[64]

[65]

[66]

[67]

[68]

amorphous silicon thin-film transistors (a-si TFT), a low temperature polysilicon
(LTPS) TFT, an organic TFT (OTFT),a backlight unit, etc.

FIG. 2 is a diagram illustrating a method for determining a type of food by capturing
an image of the food according to an exemplary embodiment.

As shown in FIG. 2, when a captured image of soy milk 21 is obtained by capturing a
glass of soy milk 21 by using the user terminal apparatus 100, the type of food
captured in the image may be determined by executing a healthcare application called
“S-Health” in this example. Also, the captured image may be obtained by receiving a
control input relating to capturing from a user in the executed S-Health application,
and the kind of the food included in the captured image may be determined.

As shown in FIG. 2, on a screen 22 in which the S-Health application is being
executed, the processor 130 may compare the feature information of the type of food
included in captured image 23 and feature information database of a plurality of food
types stored in the storage 120, and display a list 24 of food types having similar
difference is within a threshold value) feature information to the feature information of
the food type included in the captured image 23. The list 24 of food types having
similar feature information may include, for example, whole milk, low-fat milk, soy
milk, banana milk, etc. Having similar feature information may indicate that the
difference between the two values is within a threshold value.

If a user selects soy milk from the displayed list 24, the processor 130 may recognize
the corresponding food as soy milk, display relevant information (e.g., calories, etc.)
about soy milk, and store information indicating a soy milk intake in the storage 120.
The processor 130 may also apply a weight to soy milk selected by the user in the list
24 of food types having similar feature information to the feature information of the
food type included in the captured image 23. Thereafter, if such a process is repeated
for a preset number of times, when the user obtains a captured image of soy milk, the
processor 130 may be more likely to determine the food item as soy milk and display
relevant information about soy milk. This will be described in detail with reference to
FIG. 3.

FIG. 3 is a diagram illustrating a method for applying weights to food types
according to an exemplary embodiment. As shown in FIG. 3, a table in which a weight
is applied to each of various kinds of milk sharing similar feature information may be
stored. The weight may influence the likelihood of selection for the type of food the
weight is being applied to. In other words, the higher the weight is applied, the more
likely the apparatus will select the given food item among multiple food types with
similar feature information.

In particular, as a process in which a user selects soy milk from the list 24 of food

types having similar feature information to feature information of soy milk is repeated,
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the weight of soy milk may be cumulatively increased. In this example, soy milk
having the highest user intake frequency, and therefore the highest cumulative weight
value of 10, corresponds to a food type having the highest probability of selection for
the type of food captured in the image among various kinds of milk that share similar
feature information. In this example, a weight applied to each type of food is reduced
in order of whole milk, low-fat milk, and banana milk, which coincides with the order
of intake frequency. Strawberry milk has a weight value of “0” and corresponds to a
kind of food that the user does not eat.

However, a weight may be a value that may be relatively adjusted between a food
type having a higher intake frequency and a food type having a lower intake frequency
among various kinds of food sharing similar feature information.

FIG. 4 is a diagram illustrating a method for determining a food type having a high
weight according to an exemplary embodiment.

As shown in FIG. 4, the list 24 of food types having similar feature information may
be displayed in order of the amount of weight applied to different food types. That is,
unlike the embodiment described with reference to FIG. 2, the processor 130 may
display the list 24 in which soy milk 24-1 with the highest weight is arranged at the top
and whole milk 24-2, low-fat milk 24-3, and banana milk 24-4, etc. are arranged below
the soy milk 24-1 in the descending order of their weights. A user may select soy milk
24-1 arranged at the top of the list 24 to induce a food image 23 to be recognized as
soy milk 24-1. However, when a kind of food included in a captured image is not soy
milk, the user may select an appropriate food type from the list 24.

FIGS. 5A through 5D are diagrams for illustrating a method for updating a food type
beyond a recognition range according to an exemplary embodiment.

FIG. 5A illustrates a captured image 51 of an egg tart that a user is to eat and a
detection result thereof. As shown in FIG. 5A, as a recognition result based on feature
information extracted from the captured image 51 of the egg tart, a list 52 that includes
a muffin 52-1, a fried egg 52-2, and a biscuit 52-3 may be displayed. In this case,
because the list 52 does not include an egg tart, the user cannot select an egg tart, and
thus it is necessary to manually input the appropriate food type.

As shown in FIG. 5B, the user may update the stored table by manually inputting
“egg tart” 53 as the new food type and associating the manually input “egg tart” 53
with feature information 54 extracted from the captured image 51. That is, the
processor 130 may dynamically update a food intake history stored in the storage 120
based on matching information of a captured image and a food type manually input by
the user. Also, information matched by the user may be additionally stored in food
feature information of a food recognition model 240 of a server 200, and a food intake

history of a user database 250, as will be described in greater detail with reference to
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FIG. 12. The processor 130 may further include “egg tart” in the storage as a food type
having similar feature information to the extracted feature information 54, along with
muffin 52-1, fried egg 52-2, and biscuit 52-3. At this time, the processor 1350 may
apply a weight to “egg tart” directly input by the user.

FIG. 5C is a diagram illustrating a method of detecting a food type from a captured
image of an egg tart when a user eats an egg tart for the second time after the egg tart
was manually input. As shown in FIG. 5C, in order to estimate a kind of food having
similar feature information to feature information of an egg tart extracted from a
captured image 55, the processor 130 may extract information 56 in which the feature
information and the egg tart are matched and stored in a matching table based on a
manual input of a user, and display a list 57 in which an egg tart 57-1 with a higher
weight is at the top and a muffin 57-2 and a fried egg 57-3 are placed toward the
bottom. At this time, the user may select the egg tart from the displayed list 57 to
induce the food included in the captured image 55 to be recognized as an egg tart. The
processor 130 may additionally apply a weight to the recognized egg tart and store
intake information of the egg tart as an intake history.

FIG. 5D is a flowchart for describing a method of updating a food type beyond a
recognition range according to an exemplary embodiment.

As shown in FIG. 5D, the user terminal apparatus 100 may obtain a captured image
of food (S510). The captured image of food may be obtained by capturing a photo
through a camera while a healthcare application is executed. Also, the captured image
may be an image that is previously stored in a user terminal apparatus 100. At this
time, the healthcare application may interact with a photo application that may upload
a previously stored image.

Thereafter, the user terminal apparatus 100 may extract feature information from the
obtained captured image and recognize or detect the food type by using previously
stored intake history information of a user (S520). At this time, the user terminal
apparatus 100 may detect the type of food by comparing feature information of the
food based on the food model database stored in the storage 120 or the server.

If the type of food is recognized, the user terminal apparatus 100 may display a
recognition result (S530). At this time, the recognition result may be displayed in the
form of a list of food types having similar feature information. When a kind of food
identical to the recognition result is included (S540:Y), the user may perform an input
by selecting food identical to the food included in the captured image from the
recognition result (S550).

When the type of food identical to the recognition result is not included (S540:N),
the user terminal apparatus 100 may display an input window by which a type of food

may be directly typed and input (S560). The user may perform an input by manually
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typing in the food type (S570).

If the input is complete, the user terminal apparatus 100 may update a food intake
history by matching the feature information of the food included in the captured image
and information about a food type selected by the user (S580).

FIG. 6 is a diagram illustrating a user interface (UI) that displays a captured image in
a timeline form according to an exemplary embodiment.

The processor 130 may store captured images in the storage 120, and if a preset event
occurs, select captured images including the food image from the captured images
stored in the storage 120, and display a Ul in a timeline in which the selected captured
images are aligned and displayed in order of capturing time on the display 140.

In this regard, the preset event may include an event in which a healthcare ap-
plication is executed or an event that obtains a captured image while the healthcare ap-
plication is executed as a background in the user terminal apparatus 100. Specifically,
if an image of food that a user eats is captured for each meal, the processor 130 may
store the captured image. Thereafter, when the user executes the healthcare application,
the processor 130 may select a captured image including the food image by using
feature information such as a color, a texture, a shape, etc. of the food from the
captured images stored in the storage 120 (first filtering). As shown in FIG. 6, the
processor 130 may display the UT in the timeline provided by the healthcare ap-
plication and align and display captured images including the food image selected on
the corresponding Ul capturing time sequentially. At this time, images aligned and
displayed in order of capturing time may be at least one food image extracted from a
captured image.

As shown in FIG. 6, the processor 130 may extract information about a capturing
date and time from metadata (e.g., exchangeable image file format (EXIF) in-
formation) included in the captured image and display the corresponding captured
image and relevant information such as calorie information in an area corresponding to
the extracted information about the capturing date and time on the Ul in which in-
formation may be input for date and time by using the extracted information.

For example, food that the user is about to eat as breakfast at 10:22 AM is captured,
food that the user is planning to eat for lunch at 12:46 PM is captured, and food that
the user is planning to eat as snack at 4:10 PM is captured. Also, it is assumed that, in
addition to the food that the user has eaten, various landscape photos are also captured
during outdoor activities. At this time, information about each capturing time may be
included in each captured image as metadata and stored. Thereafter, when the user
executes the healthcare application before retiring to bed, the processor 130 may select
only images including food items from the captured images stored in the storage 120.

At this time, as the images including food, only an image 62 captured at breakfast time,
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an image 63 captured at lunch time, and an image 64 captured at snack time may be
selected. The landscape photos captured during outdoor activities do not include food
and thus may be excluded. For example, as shown in FIG. 7, the processor 130 may
interact with a photo album application 71 that stores captured images and select and
classify one or more captured images 72 through 76 that include food from among the
images stored and managed by the photo album application 71.

The processor 130 may align and display each captured image on areas corre-
sponding to capturing dates and time of captured images 62 through 64 ona Ul 61 in a
timeline by using metadata included in the classified captured images 62 through 64.
The processor 130 may detect a food type included in each captured image by using
feature information of a food image extracted from each captured image and a food
intake history stored in the storage 120 and display relevant information such as calorie
information about the detected food item.

As a different exemplary embodiment, the healthcare application may be always
executed in the background in the user terminal apparatus 100. Whenever the user
captures an image, the first filtering that selects only images including food from
captured images may be performed. Also, the images selected through the first filtering
may be aligned and stored in areas corresponding to each capturing date and time in
real time on the UI 61 in a timeline.

That is, irrespective of a time when the user executes the healthcare application, the
processor 130 may generate a Ul in a timeline in which captured images are auto-
matically aligned for date and time.

FIG. 8 is a diagram illustrating a method for detecting a food type only selected by a
user according to an exemplary embodiment.

As shown in FIG. 8, a plurality of food items may be included in a captured image 81
obtained from the camera 110. The processor 130 may extract feature information
about each of the plurality of food items included in the captured image 81 and detect
corresponding food types.

However, the captured image 81 obtained from the camera 110 may also include
food that the user does not eat. Such a situation may frequently take place when the
user is sharing a meal with other people or on a buffet table. Thus, it is necessary to
exclude food that the user does not eat in a food intake history and only display
relevant information about the types of food that the user has eaten.

FIG. 8 illustrates a Ul screen for selecting only those food items that the user actually
has eaten from among a plurality of food items included in the captured image 81.
When the user selects an area of the captured image §1 in which a food item is
displayed on the healthcare application, the processor 130 may detect main saliencies

82 through 84 of food items as shown in FIG. 8 based on the areas selected by the user,
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and respectively generate cropped images 86 through 88 (second filtering). Also, the
selection areas of the user may be an area drawn and designated by the user on the
captured image 81.

The processor 130 may detect a food type from feature information of a food image
included in each of the images 86 through 88 by a machine learning-based recognition
system. The machine learning-based recognition system is referred to as a learning
system using an artificial intelligence technology combined with unsupervised
learning, which is more active than the conventional supervised learning, which
requires intervention of a human capable of monitoring the self learning of a computer.
Specifically, the processor 130 may extract feature information of each of the detected
images 86 through 88, and may sequentially input the extracted feature information of
each of the images 86 through 88 in an input layer of machine learning algorithm with
respect to food recognition, and may derive a recognition result of each of the images
86 through 88. The processor 130 may guess a kind of food included in each of the
images 86 through 88 from the derived recognition result. The processor 130 may sum
and store a result of the estimated food type as a list 89 including estimated food types
89-1 through 89-3. The stored estimation result may be used as information for
providing relevant information about the estimated food type.

The processor 130 may allow an automatic classifier to learn a kind of food having a
feature information value obtained from the food image. The automatic classifier may
use an algorithm based on a machine learning technique such as Bayesian classifier,
support vector machine (SVM), or an artificial neural network (ANN), etc. Each
automatic classifier may make an automatic classification structure by using the
feature value extracted from the food image by using an intrinsic principle. The
processor 130 may generate an automatic classifier capable of classifying food types
and perform learning on various types of food, and accordingly, making it possible to
evaluate a type of food included in each food image with respect to a plurality of food
images. The processor 130 may even detect an amount of food present by using the
automatic classifier, and thus achieving a more accurate estimation.

FIG. 9 is a detailed block diagram illustrating a configuration of the storage 120 of
the user terminal apparatus 100 according to another exemplary embodiment.

As shown in FIG. 9, the storage 120 may include a base module 121, a sensing
module 122, a communication module 123, a presentation module 124, a web browser
module 125, a service module 126, a diet management module 127, and a database
(DB) 128 storing a food recognition model. Each of the modules shown in FIG. 9 and
other figures may be implemented by software, hardware, or a combination of both.
For example, a module may be implemented as instructions stored in a non-transitory

computer-readable storage medium, the instructions causing one or more hardware
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components, such as a processor, to perform various operations disclosed herein..

The base module 121 may process a signal transferred from various hardware
components included in the user terminal apparatus 100 and transfer the signal to an
upper layer module. A storage module 121-1 is a program module managing the DB
128 or a registry. A security module 121-2 is a program module supporting certi-
fication on hardware, request permission, secure storage, etc. A network module 121-3
is a module for supporting a network connection.

The sensing module 122 is a module collecting information from various sensors,
analyzing and managing the collected information.

The communication module 123 is a module for communicating with external
devices. The communication module 123 may include a messaging module and a
phone module.

The presentation module 124 is a module for configuring a display screen. The pre-
sentation module 124 includes a multimedia module for reproducing and outputting
multimedia contents and a Ul rendering module performing GUI and graphics
processing.

The web browser module 125 is a module for performing web browsing by accessing
web servers and rendering web pages.

The service module 126 is a module including various applications for providing
various services. Specifically, the service module 126 may include various program
modules such asa social media program, a content reproduction program, etc.

The diet management module 127 is a module for providing and managing diet-
related information about a user analyzed from a captured image on a healthcare ap-
plication. The diet management module 127 includes a food recognition module 127-1,
a calorie calculation module 127-2, and an eating habit management module 127-3.

The food recognition module 127-1 may extract feature information from a captured
image through machine learning regarding a type and an amount of food and detect or
recognize the type and the amount of food from the extracted feature information. In
this regard, the amount of food may be information input from a user through the user
terminal apparatus 100. The food recognition module 127-1 may include a pre-
processing unit performing pre-processing on a received captured image, an image
splitting unit separating a food area of the pre-processed food image, and a feature ex-
traction unit extracting feature information of the separated food area (i.e., a region of
the image that contains a food item). The feature extracting unit extracts feature in-
formation about colors, shapes, textures, etc., with respect to the separated food area.

The calorie calculation module 127-2 may calculate calories of food based on the
detected food type and the amount of food from the food estimation module 127-1.

Calories according to the type of food may be obtained by using calorie data stored in
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the database 128.

The eating habit management module 127-3 is a module for guiding and managing
an eating habit of a user by using food types, amounts, and calories of food that the
user has partaken. The eating habit management module 127-3 may be modified by a
manager such that various functions are provided in accordance with the purpose of
use. For example, the eating habit management module 127-3 may determine the types
of food that the user prefers, analyze an intake state, and inform the user of any
nutrients that the user may be lacking.

The database 128 may store various recognition models necessary for food
recognition. The user terminal apparatus 100 may compare a captured image and the
recognition models stored in the database 128, and determine the food type. The
database 128 may store calorie data of various types of food. The stored calorie data
may be used for the calorie calculation module 127-2 to calculate calories according to
the respective types of food.

FIG. 10 is a diagram illustrating a food recognition process based on a machine
learning technique according to an exemplary embodiment.

Food type recognition of the present disclosure may be performed by a machine
learning-based recognition system. In the present disclosure, a deep learning-based
recognition system is, by way of example, described as a classification system by a
series of neural network-based machine learning algorithm.

The deep learning-based recognition system may include at least one classifier 1020.
The classifier 1020 may correspond to one processor or a plurality of processors. A
processor may be implemented as an array of multiple logic gates or as a combination
of a general-purpose microprocessor and a memory storing a program that may be
executed in the general-purpose microprocessor. The classifier 1020 may be im-
plemented as a neural network-based classifier, SVM (Support Vector Machine), an
adaboost classifier, a Bayesian classifier, a perceptron classifier, etc. An embodiment
that the classifier 1020 of the present disclosure is implemented as a convolutional
neural network(CNN)-based classifier is described below. The neural network-based
classifier is an arithmetic operation model implemented to model a calculation ca-
pability of a biological system by using many artificial neurons connected by
connection lines and performs a human recognition action or a learning process
through connection lines having a connection intensity (weight). However, the
classifier 1020 of the present disclosure is not limited thereto and may be implemented
as various classifiers described above.

A general neural network includes an input layer, a hidden layer, and an output layer.
The hidden layer may include one or more layers as necessary. A back propagation

algorithm may be used as algorithm for learning the neural network.
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If data is input to the input layer of the neural network, the classifier 1020 may allow
the neural network to learn the neural network such that output data with respect to the
input learning data is output to the output layer of the neural network. If feature in-
formation extracted from a captured image 1010 is input, the classifier 1020 may
classify a pattern of the feature information into one of various classes by using the
neural network and output the classification result 1010.

FIG. 11 is a schematic block diagram illustrating a configuration of a user terminal
apparatus 100-1 according to another exemplary embodiment. The user terminal
apparatus 100-1 of FIG. 11 may further include a communication interface 150, instead
of the storage 120.

The communication interface 150 is a component for communicating with an
external server 200. The external server 200 may be a server that includes a user DB
storing a food intake history of a user.

The processor 130 may transmit feature information of a food image extracted from a
captured image to the external server 200. The external server 200 may determine a
food type based on the extracted feature information and the food intake history, and
transmit relevant information about the determined food type to the user terminal
apparatus 100-1. The processor 130 may display the relevant information received
from the external server 200.

That is, the food intake history of the user may be individually managed by being
included in the user DB of the external server 200 for each user.

The communication interface 150 may communicate with the external server 200
according to various types of communication methods. The communication interface
150 may communicate with the external server 200 through various communication
methods using radio frequency (RF) such as Bluetooth (BT), Wi-Fi, Zigbee, near-field
communication (NFC), infrared (IR), etc. To this end, a communication device
including a Zigbee communication device, a BT communication device, and/or a Wi-
Fi communication device may be provided. A process of communicating with the
external server 200 will be described in detail with reference to FIG. 12.

FIG. 12 is a block diagram illustrating a method for determining a food type by com-
municating with the external server 200 that includes a user database (DB) according
to an exemplary embodiment.

The user terminal apparatus 100-1 may enable wired or wireless communication with
the external server 200 over a network 10. The network 10 may include a local area
network (LAN) and/or a wide area network (WAN) such as the Internet. In particular,
the communication interface 150 may communicate with the external server 200 to
receive relevant information about captured food item from the user terminal apparatus

100-1 from the external server 200. Specifically, the processor 130 may extract a food
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image from an image captured by using the camera 110 and transmit feature in-
formation of the extracted food image to the external server 200. The processor 130
may also transmit the image itself captured through the camera 110 to the external
server 200 or transmit the food image extracted from the captured image to the external
server 200. At this time, the external server 200 may receive the feature information of
the extracted food image, determine a type of the corresponding food by using the
received feature information and/or a previously stored food intake history, and
transmit the determination result to the user terminal apparatus 100-1. As another em-
bodiment different from this, the external server 200 may receive the captured image
itself, extract a food image from the received captured image, and determine a type of
food included in the food image based on feature information of the extracted food
image and/or the previously stored food intake history.

The external server 200 may include a food recognition module 210, a calorie cal-
culation module 220, an eating habit management module 230, the food recognition
model (DB) 240, and the user DB 250. Detailed descriptions of the food recognition
module 210, the eating habit management module 230, and the food recognition model
(DB) 240 are redundant as described with reference to FIG. 9, and thus are omitted.

The user DB 250 is a database storing information about a plurality of users. The
user DB 250 may store food intake histories of the plurality of users.

The external server 200 may solely detect a type of food included in a captured
image and generate relevant information about the detected food type. As long as a
user transmits a captured image captured by using the user terminal apparatus 100-1 to
the external server 200, the user terminal apparatus 100-1 may receive the relevant in-
formation about the detected food type from the external server 200 and display the in-
formation on an application.

The external server 200 may receive the captured image from the user terminal
apparatus 100-1, extract a food image from the received captured image, and detect a
type of food included in the captured image based on feature information of the
extracted food image and/or the stored food intake history in the external server 200.
The external server 200 may transmit relevant information about the detected food type
to the user terminal apparatus 100-1.

That is, in the present disclosure, as shown in FIGS. 1 through 10, the user terminal
apparatus 100 or the user terminal apparatus 100-1 may extract a food image from a
captured image and display related information about the determined food type based
on feature information of the extracted food image and/or a food intake history of a
user stored in the storage 120, and additionally, as shown in FIGS. 11 and 12, com-
municate with the external server 200 through the communication interface 150,

transmit the captured image to the external server 200, and receive and display the
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relevant information about the detected food type from the external server 200. The
food intake history of the user may be stored in the storage 120 of the user terminal
apparatus 100 or may be stored and managed by creating a corresponding user account
in the external server 200.

FIG. 13 is a flowchart illustrating a control method of the user terminal apparatus 100
according to an exemplary embodiment. For the sake of clarity, the method is
described in terms of the exemplary user terminal apparatus 100 as shown in FIG. 1
configured to practice the method. However, the exemplary user terminal apparatus
100-1 as shown in FIG. 11 or the exemplary user terminal apparatus 100-2 as shown in
FIG. 15 may also perform any of the steps disclosed herein. The steps outlined herein
are exemplary and can be implemented in any combination thereof, including com-
binations that exclude, add, or modify certain steps.

A captured image is obtained (S1310). At this time, the captured image may be
obtained by receiving a control input relating to capturing from a user in healthcare ap-
plication. The captured image may be a captured image previously stored in the user
terminal apparatus 100 and may also be obtained by being loaded in the healthcare ap-
plication. The healthcare application may interact with a photo application capable of
loading a previously stored image.

Thereafter, a food image is extracted from the captured image (S1320). The user
terminal apparatus 100 may automatically extract the food image by a classification
system by a machine learning technique based on feature information of the captured
image. The food image may also be manually extracted by the user. Specifically, when
the user selects an area displaying food on the captured image displayed on the
healthcare application, the user terminal apparatus 100 may detect a main saliency of
the food based on a selected area of the user and generate the food image. The user
may select the area by drawing or tracing an outline of the area on the captured image.

Thereafter, a type of food included in the captured image is determined based on the
feature information of the extracted food image and/or a previously stored food intake
history (S1330). A weight may be applied for each type of food based on the
previously stored food intake history. Specifically, if it is determined that the captured
image contains a plurality of different food types, a food type having the highest
weight among the different food types may be selected at the most likely food type for
the image. The food intake history may include types of food that the user has eaten
and an intake frequency related to each food type. The weight may be applied to each
of the food types according to a respective intake frequency.

A list, from which one of the food type candidates is selected based on the feature in-
formation of the extracted food, may be displayed in the order of the weights assigned

to the food types. If a specific kind of food is selected from the list according to a user
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input, the extracted food image may be recognized as the selected food type.

If a plurality of food images are extracted from the captured image, a Ul for selecting
at least one of the extracted food images may be provided, and a food type of the
selected food image may be determined through the UI.

Thereafter, relevant information about the detected food tpe is displayed (S1340).
Specifically, captured images may be stored, if a preset event occurs, captured images
including a food image is selected from the stored captured images, and the selected
captured images may be aligned in order of a capturing time and may be displayed on a
Ul in a timeline. The relevant information about the type of food may include the food
type and/or calorie information.

Also, the amount of calories that a user has eaten may be calculated from the amount
of food included in the captured image input from the user and displayed. The input
amount of food may be stored as information for determining an amount of food of the
same kind.

Also, the food intake history may be updated according to a user input and/or an food
recognition result.

FIG. 14 is a flowchart illustrating a control method of a user terminal apparatus
according to another exemplary embodiment.

Firstly, a captured image is obtained (S1410), and a food image is extracted from the
obtained captured image (S1420). Detailed descriptions in this regard are the same as
described with reference to FIG. 13. Thereafter, feature information of the extracted
food image is transmitted to an external server storing a food intake history (S1430).

Thereafter, relevant information about the food type determined based on the feature
information of the extracted food type and/or the food intake history is received from
the external server (51440). The external server may compare feature information of
food by using a stored food model DB when determining the food type. The external
server 200 may preferentially recognize a food type to which a higher weight is applied
based on intake history information of a user stored in a user DB by additionally using
the user DB. Also, when the user terminal apparatus receives food types corresponding
to captured images as many as a preset number of times from the user and stores the
food types as intake history information, the food types may be detected by using only
the user DB.

Thereafter, the user terminal apparatus displays the received relevant information
(51450).

FIG. 15 is a detailed block diagram illustrating a configuration of a user terminal
apparatus 100-2 according to another exemplary embodiment.

As shown in FIG. 15, the user terminal apparatus 100-2 according to another

exemplary embodiment may include the camera 110, the storage 120, the processor
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130, the display 140, the communication interface 150, an audio processor 160, an
audio output unit 170, a video processor 180, and a user interface 190. Descriptions of
redundant configurations as configurations described with reference to FIGS. 1
through 9 are omitted below. Each of the modules, units, and components represented
in FIG. 15 and other figures may be implemented by software, hardware, or a com-
bination thereof.

The storage 120 is a component for storing a food intake history of a user and storing
various modules for driving the user terminal apparatus 100-2.

Specifically, the storage 120 may include a base module processing a signal
transferred from each hardware component included in the user terminal apparatus
100-2, a storage module managing a DB or a registry, a security module, a commu-
nication module, a graphics processing module, an audio processing module, etc.

The processor 130 may control the general operation of the user terminal apparatus
100-2 by using various modules stored in the storage 120.

The processor 130, as shown in FIG. 13, may include a random access memory
(RAM) 131, a read-only memory (ROM) 132, a central processing unit (CPU) 133 (or
multiple CPUs), a graphics processor 134, and first through n-th interfaces 135-1
through 135-n. The RAM 131, the ROM 132, the CPU 133, the graphic processing
unit 134, and the first through n-th interfaces 135-1 through 135-n may be connected to
each other via a bus 136.

The ROM 132 stores a set of commands for system booting. The CPU 133 copies
various application programs stored in the storage 120 to the RAM 131, executes the
application programs copied to the RAM 131, and performs various operations.

The CPU 133 accesses the storage 120 and performs booting by using an operating
system (OS) stored in the storage 120. The CPU 133 performs various operations by
using various programs, contents, data, etc., that are stored in the storage 120.

The graphics processor 134 generates a screen including various objects such as
icons, images, text, etc. by using a computation unit and a rendering unit. The com-
putation unit computes variables such as coordinate values, shapes, sizes, colors, etc.
of objects that are to be displayed according to a layout of the screen. The rendering
unit generates a screen of various layouts including objects based on the variables
computed by the computation unit.

The audio processor 160 is a component that performs processing on audio data.
However, processing the audio data may be performed by an audio processing module
stored in the storage 120.

The audio output unit 170 is a component for outputting audio data processed by the
audio processor 160. The audio output unit 170 may include a receiver terminal and a

speaker.
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The video processor 180 is a component for performing various image processing on
content, such as decoding, scaling, noise filtering, frame rate converting, resolution
converting, etc. However, video processing may be performed by a video processing
module stored in the storage 120.

The user interface 190 is a component for sensing a user interaction for controlling
the general operation of the user terminal apparatus 100-2. In particular, the user
interface 190 may include various interaction sensing apparatuses such as a mi-
crophone, a keyboard, a mouse, a touch sensor, a motion sensor, etc.

FIG. 16 is a flowchart illustrating an example process of determining a food type
according to an exemplary embodiment. For the sake of clarity, the method is
described in terms of the exemplary user terminal apparatus 100 as shown in FIG. 1
configured to practice the method. However, the exemplary user terminal apparatus
100-1 as shown in FIG. 11 or the exemplary user terminal apparatus 100-2 as shown in
FIG. 15 may also perform any of the steps disclosed herein. The steps outlined herein
are exemplary and can be implemented in any combination thereof, including com-
binations that exclude, add, or modify certain steps.

Firstly, a captured image is obtained by capturing a photo through a camera included
in the user terminal apparatus 100" (S1610-1). Capturing of the photo may be
performed by executing a capturing application and may be performed by interacting
with the capturing application according to a control command relating to capturing of
a user on a healthcare application.

Alternatively, the captured image may be a previously stored captured image (i.e., a
photo) obtained through the healthcare application (S1610-2). When the stored
captured image is loaded, first filtering that selects captured images that include a food
image from captured images based on feature information of the captured image may
be performed (S1610-3). Also, information about capturing date and time of the corre-
sponding captured image is extracted from EXIF data included in the captured image
and is recorded as food eaten at the corresponding time (S1610-4).

The captured images on the healthcare application may be arranged and displayed on
a Ul in a timeline in which the captured images are aligned in the order of capturing
time. At this time, the Ul in a timeline may be configured whenever a captured image
is obtained while the healthcare application is executed as background and may be
configured by loading a stored captured image when the healthcare application is
executed.

On a screen displaying the Ul in a timeline, a user may select a region of the image
related to the food item that the user has eaten from a captured image that includes a
plurality of food types (S1615) and may extract the selected area of food (S1620).

The user terminal apparatus 100 may recognize or determine a food type by using
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feature information included in a food area from the extracted area of food and/or
previously stored intake history information of the user (S1625). Specifically, the user
terminal apparatus 100 may compare feature information of the food by using the food
recognition model 240 stored in the external server 200, thereby estimating the food
type. The user terminal apparatus 100 may preferentially recognize a food type to
which a higher weight is applied based on the intake history information of the user
stored in the user DB 250 by additionally using the user DB 250. Also, when the user
terminal apparatus 100 receives detected food types corresponding to captured images
as many as a preset number of times from the user and stores the food types as part of
the intake history information, the user terminal apparatus 100 may determine the food
types by using only the user DB 250. The intake history information stored in the user
DB 250 of the external server 200 may be transmitted to and stored in the user terminal
apparatus 100.

Thereafter, relevant information about an detected food type is displayed (S1630).

When the food type is determined, whether the food type is correctly identified may
be confirmed by a user input (S1635). When the food type is correctly identified
(51635:Y), an amount of the identified food is selected (S1640), an intake calorie
amount is calculated from the identified food type and the amount (S1645), and may
be stored as intake history information (S1650). The intake calorie amount may be
calculated by using the calorie DB 260 stored in the external server 200.

When the food type is not correctly identified (S1635:N), the food type may be
directly input by the user (S1655), feature information of the captured image is
extracted (S1660), and information that matches the extracted feature information and
the food type input by the user may be stored in the user DB 250 of the external server
200 as par of a food intake history (S1665). At this time, among a plurality of food
types having similar feature information to the extracted feature information, a high es-
timation weight may be applied to the matching food type and is stored for the user.

According to various exemplary embodiments as described above, a user may more
conveniently input information about food that the user eats to an application executed
in a user terminal apparatus and manage an eating habit.

The control method of the user terminal apparatus according to various exemplary
embodiments may be implemented as programs which may be stored by various
computer-readable media. That is, computer programs recorded on a computer-
readable storage medium may be processed by various processors and may perform the
above-described various control methods.

For example, a non-transitory computer-readable medium storing a program that
performs an operation of obtaining a captured image, an operation of extracting a food

image from the captured image, an operation of determining a food type included in
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the captured image based on feature information of the extracted food image and a
previously stored food intake history, and an operation of displaying relevant in-

formation about the identified food type may be provided.
The non-transitory computer-readable medium does not include a medium storing

data for a relatively short instance such as a register, a cache memory , RAM, etc. but
may include a device-readable medium storing data permanently or semi-permanently.
Specifically, the above-described various applications or programs may be provided by
being stored in the non-transitory computer-readable medium such as a compact disc
(CD), a digital versatile disc (DVD), a hard disk, a solid-state drive (SSD), a Blue-ray
disc, a Universal Serial Bus (USB) memory device, a memory card, a ROM, etc.

Hereinabove, although various exemplary embodiments are separately described,
each of the exemplary embodiments does not necessarily need to be solely im-
plemented, but a configuration and an operation of each of the exemplary em-
bodiments may also be implemented to be combined with one or more other exemplary
embodiments. The word “exemplary” is used herein to mean “serving as an example or
illustration.” Any aspect or design described herein as “exemplary” is not necessarily
to be construed as preferred or advantageous over other aspects or designs.

Hereinabove, although the exemplary embodiments have been shown and described,
it should be understood that the present disclosure is not limited to the disclosed em-
bodiments and may be variously changed without departing from the spirit and the
scope of the present disclosure. Therefore, the present disclosure should be construed
as including all the changes, equivalents, and substitutions included in the spirit and

scope of the present disclosure.

Industrial Applicability

Sequence Listing Free Text
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Claims

[Claim 1] A user terminal apparatus comprising:
a display;
a camera configured to capture an image;
a storage configured to store a food intake history;
a processor configured to extract a food image from the captured
image, determine a food type of a food item included in the captured
image based on feature information of the extracted food image and the
previously stored food intake history, and control the display to display
relevant information about the determined food type.

[Claim 2] The user terminal apparatus as claimed in claim 1, wherein the
processor is further configured to:
apply a weight to each food type based on the food intake history, and,
in response to the food item being determined to be one of a plurality of
different food types, determining the food item included in the captured
image to be of a food type having a highest weight among the plurality
of different food types.

[Claim 3] The user terminal apparatus as claimed in claim 2, wherein the food
intake history comprises food types that have been eaten by a user and
respective intake frequencies associated with the food types, and
wherein the processor is further configured to apply the weight to each
food type in accordance with an order of intake frequency and store the
food intake history in the storage.

[Claim 4] The user terminal apparatus as claimed in claim 3, wherein the
processor is further to:
control the display to display a list of food types determined based on
the feature information of the extracted food, the list being sorted in
order of weight, and
determine the extracted food image to be of a food type selected from
the list according to a user input.

[Claim 5] The user terminal apparatus as claimed in claim 1, wherein the
processor is further configured to:
store the captured image in the storage,
in response to a preset event, select captured images that include the
food image from captured images stored in the storage, and control the
display to display a user interface (U]) in a timeline in which the

selected captured images are aligned and displayed in order of a
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[Claim 6]

[Claim 7]

[Claim 8]

[Claim 9]

[Claim 10]

[Claim 11]
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capturing time.

The user terminal apparatus as claimed in claim 1, wherein the relevant
information includes at least one of the determined food type and
calorie information.

The user terminal apparatus as claimed in claim 1, wherein the
processor is further configured to update the food intake history
according to at least one of a user input and a result of the deter-
mination.

The user terminal apparatus as claimed in claim 1, wherein the
processor is further configured to, in response to a plurality of food
images being extracted from the captured image, provide a user
interface (UI) for selecting at least one of the extracted plurality of food
images and determine the food type of the selected food image through
the UL

The user terminal apparatus as claimed in claim 6, wherein the
processor is further configured to:

determine a calorie amount that a user has eaten based on an amount of
food included in the captured image, the amount of food being input by
the user,

control the display to display the determined calorie amount, and

store the input amount of food as information for determining an
amount of food of a same food type as the determined food type.

A user terminal apparatus comprising:

a display;

a camera configured to capture an image;

a communication interface configured to communicate with an external
server storing a food intake history;

a processor configured to:

extract a food image from the captured image,

transmit feature information of the extracted food image to the external
server,

receive, from the external server, relevant information about a food
type determined by the external server based on the feature information
of the extracted food image and the food intake history, and

control the display to display the received relevant information.

A control method of a user terminal apparatus, the control method
comprising:

obtaining a captured image;
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[Claim 12]

[Claim 13]

[Claim 14]

[Claim 15]
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extracting a food image from the captured image;

determining a food type of a food item included in the captured image
based on feature information of the extracted food image and a
previously stored food intake history; and

displaying relevant information about the determined food type.

The control method as claimed in claim 11, further comprising
applying a weight to each food type based on the previously stored
food intake history,

wherein the determining the food type comprises in response to the
food item being determined to be one of a plurality of different food
types, determining the food item included in the captured image to be
of a food type having a highest weight among the plurality of different
food types.

The control method as claimed in claim 12, wherein the food intake
history comprises food types that have been eaten by a user and re-
spective intake frequencies associated with the food types, and
wherein the applying of the weight comprises applying the weight to
each food type in accordance with an order of intake frequency, and
storing the food intake history.

The control method as claimed in claim 13, wherein the determining
the food type comprises:

displaying a list of food types determined based on the feature in-
formation of the extracted food, the list being sorted in order of weight;
and

determining the extracted food image to be of a food type selected from
the list according to a user input.

The control method as claimed in claim 11, further comprising storing
the captured image,

wherein the displaying comprises:

in response to a preset event, selecting captured images that include the
food image from the stored captured images; and

displaying a user interface (U]) in a timeline in which the selected

captured images are aligned and displayed in order of a capturing time.
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[Fig. 12]
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