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(57) ABSTRACT 
Provided is a device and method of providing health status 
information. The device includes: a device including: a stor 
age configured to store a first image including a face of a user 
and first health status information extracted from the first 
image; an imager configured to capture an image; a controller 
configured to control the imager to capture a second image 
including the face of the user and to extract second health 
status information from the captured second image; and a 
display configured to output the second image and informa 
tion other than the stored first health status information from 
among the extracted second health status information. 
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FIG. 65 
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FIG. 67 
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FIG. 68 
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ELECTRONIC APPARATUS FOR PROVIDING 
HEALTH STATUS INFORMATION, METHOD 

OF CONTROLLING THE SAME, AND 
COMPUTER-READABLE STORAGE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation application of 
U.S. patent application Ser. No. 14/658,666, filed on Mar. 16, 
2015, which claims priorities from Korean Patent Application 
No. 10-2014-0030457, filed on Mar. 14, 2014 in the Korean 
Intellectual Property Office (KIPO), and Korean Patent 
Application No. 10-2014-0098639, filed on Jul. 31, 2014, in 
the KIPO, the disclosures of which are incorporated herein in 
their entireties by reference. 

BACKGROUND 

0002 1. Field 
0003) Apparatuses and methods consistent with exem 
plary embodiments relate to an electronic apparatus for pro 
viding health status information, a method of controlling the 
same, and a computer-readable recording medium having 
recorded thereon computer program codes for performing the 
method. 
0004 2. Description of the Related Art 
0005 Recently, various electronic apparatuses provide 
health-related functions to users. For these apparatuses, Vari 
ous equipment is used to measure health-related information. 
In particular, special apparatuses are used to measure health 
related information, for example, to photograph a subject by 
using ultrasonic waves, computer tomography (CT), or mag 
netic resonance imaging (MRI), to measure blood pressure by 
using a blood pressure gauge, or to measure a weight by using 
a scale. However, since it is difficult for ordinary users to 
easily use Such special apparatuses, the ordinary users may 
have difficulty in obtaining heath status information. 
0006. A technology of detecting a face region from an 
image obtained by capturing a face of a user, and identifying 
the detected face region is being developed. 
0007 Accordingly, health status information may be pro 
vided to the user without having to use a special apparatus if 
a health status of the user can be determined based on the 
image. 

SUMMARY 

0008 Aspects of one or more exemplary embodiments 
provide health status information to a user by using a face 
image, and enable the user to easily obtain the health status 
information. 
0009 Aspects of one or more exemplary embodiments 
provide health status information obtainable by easily col 
lecting face images. 
0010 Aspects of one or more exemplary embodiments 
provide a change of health status information over time to a 
USC. 

0011 Additional aspects will be set forth in part in the 
description which follows and, in part, will be apparent from 
the description, or may be learned by practice of exemplary 
embodiments. 
0012. According to an aspect of an exemplary embodi 
ment, there is provided a device including: a storage config 
ured to store a first image including a face of a user and first 
health status information extracted from the first image; an 
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imager configured to capture an image; a controller config 
ured to control the imager to capture a second image includ 
ing the face of the user and to extract second health status 
information from the captured second image; and a display 
configured to output the second image and information other 
than the stored first health status information from among the 
extracted second health status information. 
0013 From among a plurality of applications in the 
device, when a first application which captures an image by 
using the imager is executed, the controller may be config 
ured to control the imager to capture the second image, and 
when a second application that is different from the first 
application is executed, the controller may be configured to 
control the display to output the second image and the infor 
mation other than the first health status information from 
among the extracted second health status information. 
0014. The device may further include: a user interface unit 
configured to receive a user input for unlocking the device 
when in a locked State, wherein the controller may be config 
ured, when the user input for unlocking the device in the 
locked State is received, to control the imager to capture the 
second image and to extract the second health status infor 
mation from the captured second image. 
0015 The device may further include: a user interface unit 
configured to receive a user input for executing a video call 
application in the device, wherein the controller may be con 
figured to, when the video call application is executed accord 
ing to the received user input, control the imager to capture 
the second image, and to extract the second health status 
information from the captured second image. 
0016. The first image may be a photograph that is received 
from a server in which the user is registered. 
0017. The controller may be configured to normalize a 
resolution of the face of the user in the captured second image 
by expanding or reducing a size of the second image to a 
pre-set size, and to extract the second health status informa 
tion from the normalized second image. 
0018. The controller may be configured to obtain a color 
temperature of illumination on the face of the user at a point 
of time when the second image is captured, to normalize ahue 
value of the face of the user by adjusting a hue value of the 
second image based on the obtained color temperature, and to 
extract the second health status information from the normal 
ized second image. 
0019. The display may be configured to output the second 
image by displaying an indicator on a face region of the user 
in the second image, from which the information other than 
the first health status information is extracted, to indicate that 
the information other than the first health status information is 
extracted. 

0020. The display may be configured to output, in chro 
nological order, a plurality of second images that are captured 
during a predetermined time period and health status infor 
mation extracted from the plurality of second images. 
0021. The display may be configured to output photo 
graphing guide information for guiding capturing of the face 
of the user based on a pre-set face image obtaining condition; 
and the controller may be configured to determine whether 
the imager captured the face of the user according to the 
pre-set face image obtaining condition, and to determine, 
when it is determined that the face of the user is captured 
according to the pre-set face image obtaining condition, an 
image of the face of the user as the second image. 
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0022. The device may further include: a sensor configured 
to obtain bio-information of the user at a point of time when 
the second image is captured, wherein the controller may be 
configured to determine a biological condition of the user at 
the point of time when the second image is captured based on 
the obtained bio-information, and to exclude some of the 
second facial condition information, which is shown on the 
face of the user due to the biological condition. 
0023. According to an aspect of another exemplary 
embodiment, there is provided a method of providing health 
status information, by a device, the method including: obtain 
ing first health status information extracted from a first image 
including a face of the user; capturing a second image includ 
ing the face of the user; extracting second health status infor 
mation from the captured second image; and outputting the 
second image and information other than the first health sta 
tus information from among the extracted second health sta 
tus information. 
0024. The capturing the second image may include, from 
among a plurality of applications in the device, when a first 
application which captures an image by using an imager is 
executed, capturing the second image; and the outputting the 
second image and the information may include, from among 
the plurality of applications in the device, when a second 
application that is different from the first application is 
executed, outputting the second image and the information 
other than the first health status information from among the 
second health status information. 
0025. The method may further include: receiving a user 
input for unlocking the device when in a locked State, wherein 
the capturing the second image may include, when the user 
input is received, capturing the second image. 
0026. The method may further include: receiving a user 
input for executing a video call application in the device, 
wherein the capturing the second image may include, when 
the user input is received, capturing the second image. 
0027. The first image may be a photograph that is received 
from a server in which the user is registered. 
0028. The extracting the second health status information 
may include: normalizing a resolution of the face of the user 
in the second image by expanding or reducing a size of the 
second image to a pre-set size; and extracting the second 
health status information from the normalized second image. 
0029. The extracting the second health status information 
may include: obtaining a color temperature of illumination on 
the face of the user at a point of time when the second image 
is captured; normalizing a hue value of the face of the user by 
adjusting a hue value of the second image based on the 
obtained color temperature; and extracting the second health 
status information from the normalized second image. 
0030 The outputting the second image and the informa 
tion may include outputting the second image by displaying 
an indicator on a face region of the user in the second image, 
from which the information other than the first health status 
information is extracted, to indicate that the information other 
than the first health status information is extracted. 
0031. The outputting the second image and the informa 
tion may include outputting, in chronological order, a plural 
ity of the second images that are captured during a predeter 
mined time period and health status information extracted 
from the plurality of second images. 
0032. The capturing the second image may include: out 
putting photographing guide information for guiding captur 
ing of the face of the user based on a pre-set face image 
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obtaining condition; determining whetheran imager captured 
the face of the user according to the pre-set face image obtain 
ing condition; and when it is determined that the face of the 
user is captured according to the pre-set face image obtaining 
condition, determining an image of the face of the user as the 
Second image. 
0033. The method may further include: detecting bio-in 
formation of the user at a point of time when the second image 
is captured, wherein the extracting the second health status 
information may include: determining a biological condition 
of the user at the point of time when the second image is 
captured based on the detected bio-information; and exclud 
ing some of the second facial condition information, which is 
shown on the face of the user due to the biological condition. 
0034. According to an aspect of another exemplary 
embodiment, there is provided a non-transitory computer 
readable recording medium having recorded thereon a pro 
gram executable by a computer for performing the method. 
0035. According to an aspect of another exemplary 
embodiment, there is provided a device including: a control 
ler configured to obtain a second image including the face of 
the user and to extract second health status information from 
the obtained second image; and an output device configured 
to output the second image and information other than first 
health status information, obtained from a first image includ 
ing the face of the user, from among the extracted second 
health status information. 
0036. The device may further include: an imager config 
ured to capture an image, wherein the controller is configured 
to control the imager to capture the second image including 
the face of the user and to extract second health status infor 
mation from the captured second image. 
0037. From among a plurality of applications in the 
device, when a first application which captures an image by 
using the imager is executed, the controller may be config 
ured to control the imager to capture the second image, and 
when a second application that is different from the first 
application is executed, the controller may be configured to 
control the output device to output the second image and the 
information other than the first health status information from 
among the extracted second health status information. 
0038. The device may further include: a user interface unit 
configured to receive a user input for unlocking the device 
when in a locked State, wherein the controller may be config 
ured, when the user input for unlocking the device in the 
locked State is received, to control the imager to capture the 
second image and to extract the second health status infor 
mation from the captured second image. 
0039. The device may further include a user interface unit 
configured to receive a user input for executing a video call 
application in the device, wherein the controller may be con 
figured to, when the video call application is executed accord 
ing to the received user input, control the imager to capture 
the second image, and to extract the second health status 
information from the captured second image. 
0040. The first image may be a photograph that is received 
from a server in which the user is registered. 
0041. The controller may be configured to normalize a 
resolution of the face of the user in the obtained second image 
by expanding or reducing a size of the second image to a 
pre-set size, and to extract the second health status informa 
tion from the normalized second image. 
0042. The controller may be configured to obtain a color 
temperature of illumination on the face of the user at a point 
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of time when the second image is captured, to normalize ahue 
value of the face of the user by adjusting a hue value of the 
second image based on the obtained color temperature, and to 
extract the second health status information from the normal 
ized second image. 
0043. The output device may be configured to output the 
second image by displaying an indicator on a face region of 
the user in the second image, from which the information 
other than the first health status information is extracted, to 
indicate that the information other than the first health status 
information is extracted. 
0044) The output device may be configured to output, in 
chronological order, a plurality of second images that are 
captured or obtained during a predetermined time period and 
health status information extracted from the plurality of sec 
ond images. 
0045. The output device may be configured to output pho 
tographing guide information for guiding capturing of the 
face of the user based on a pre-set face image obtaining 
condition; and the controller may be configured to determine 
whether the imager captured the face of the user according to 
the pre-set face image obtaining condition, and to determine, 
when it is determined that the face of the user is captured 
according to the pre-set face image obtaining condition, an 
image of the face of the user as the second image. 
0046. The device may further include a sensor configured 

to obtain bio-information of the user at a point of time when 
the second image is captured, wherein the controller may be 
configured to determine a biological condition of the user at 
the point of time when the second image is captured based on 
the obtained bio-information, and to exclude some of the 
second facial condition information, which is shown on the 
face of the user due to the biological condition. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0047. These and/or other aspects will become apparent 
and more readily appreciated from the following description 
of exemplary embodiments, taken in conjunction with the 
accompanying drawings in which: 
0048 FIG. 1 is a diagram for describing a method of 
extracting health status information of a user from a face 
image including a face of the user, according to an exemplary 
embodiment; 
0049 FIG. 2 is a flowchart of a method of obtaining, by a 
device, health status information of a user, based on a face 
image of the user, according to an exemplary embodiment; 
0050 FIG. 3 is a diagram for describing a method of 
registering a face of a user, according to an exemplary 
embodiment; 
0051 FIG. 4 is a diagram for describing a method of 
registering information about a user, according to an exem 
plary embodiment; 
0052 FIG. 5 is a diagram for describing a method of 
setting, by a device, information to be considered during a 
health examination, based on selection of a user, according to 
an exemplary embodiment; 
0053 FIG. 6 is a flowchart of a method of obtaining, by a 
device, a face image, according to an exemplary embodiment; 
0054 FIG. 7 is a flowchart of a method of obtaining, by a 
device, a face image from an input image, according to an 
exemplary embodiment; 
0055 FIG. 8 is a flowchart of a method of obtaining, by a 
device, a face image by capturing a template, according to an 
exemplary embodiment; 
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0056 FIG. 9 is a diagram for describing a method of 
providing, by a device, guide information while capturing a 
template, according to an exemplary embodiment; 
0057 FIG. 10 is a diagram for describing a method of 
providing, by a device, guide information while capturing a 
template, according to another exemplary embodiment; 
0.058 FIG. 11 is a diagram for describing a method of 
capturing, by a device, a face within a certain distance from a 
camera while capturing a template, according to an exem 
plary embodiment; 
0059 FIG. 12 is a diagram for describing a method of 
capturing, by a device, a face while capturing a template Such 
that a direction of the face within an input image is a direction 
facing a camera straight, according to an exemplary embodi 
ment; 
0060 FIG. 13 is a diagram for describing a method of 
obtaining, by a device, an input image while capturing a 
template, based on whether a face of a user is wearing 
makeup, according to an exemplary embodiment; 
0061 FIG. 14 is a diagram for describing a method of 
obtaining, by a device, an input image according to a pre-set 
illumination value while capturing a template, according to 
an exemplary embodiment; 
0062 FIGS. 15A and 15B are diagrams for describing a 
method of obtaining, by a device, a face image in a face 
authentication mode while capturing a template, according to 
an exemplary embodiment; 
0063 FIG. 16 is a diagram for describing a method of 
obtaining, by a device, a face image of a user while executing 
a video call, according to an exemplary embodiment; 
0064 FIG. 17 is a diagram for describing a method of 
obtaining, by a device, a face image of a user while executing 
an application, according to an exemplary embodiment; 
0065 FIG. 18 is a diagram for describing a method of 
obtaining, by a device, a face image of a user when the device 
is worn on a wrist, according to an exemplary embodiment; 
0.066 FIG. 19 is a diagram for describing a method of 
obtaining, by a device, a face image of a user when the device 
is a glasses type, according to an exemplary embodiment; 
0067 FIG. 20 is a table for describing photographing cir 
cumstance information obtained while obtaining a face image 
by a device by using an imaging unit, according to an exem 
plary embodiment; 
0068 FIG. 21 is a flowchart of a method of obtaining, by 
a device, a face image from an image received from an exter 
nal source, according to an exemplary embodiment; 
0069 FIG. 22 is a diagram for describing a method of 
obtaining, by a device, a face image from an external server, 
according to an exemplary embodiment; 
(0070 FIGS. 23A and 23B are diagrams for describing a 
method of obtaining, by a device, a face image of a user from 
an image selected by the user, according to an exemplary 
embodiment; 
0071 FIG. 24 is a diagram for describing a process of 
obtaining, by a device, a face image from images stored in the 
device, according to an exemplary embodiment; 
0072 FIG. 25 is a diagram for describing a method of 
extracting, by a device, a face image from an image selected 
by a user, according to an exemplary embodiment; 
0073 FIG. 26 is a diagram for describing a method of 
extracting, by a device, a face image from a moving image, 
according to an exemplary embodiment; 
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0074 FIG. 27 is a diagram for describing a process of 
assigning, by a device, an identifier to a face image, according 
to an exemplary embodiment; 
0075 FIG. 28 is a diagram for describing a method of 
recording, by a device, information that health status infor 
mation is obtained from an image, on a file of the image, 
according to an exemplary embodiment; 
0076 FIG. 29 is a table for describing a method of storing, 
by a device, a face image, according to an exemplary embodi 
ment, 
0077 FIG. 30 is a flowchart of a method of normalizing, 
by a device, a face image, according to an exemplary embodi 
ment, 
0078 FIG. 31 is a diagram for describing a method of 
normalizing, by a device, a size of a face image, according to 
an exemplary embodiment; 
0079 FIGS. 32A through 32C are diagrams for describing 
a method of adjusting, by a device, an effect of a color tem 
perature of illumination on a face image, according to an 
exemplary embodiment; 
0080 FIG.32D is a flowchart of a method of normalizing, 
by a device, a color of a face in an input image based on a color 
of a base region, according to an exemplary embodiment; 
0081 FIG. 32E is a diagram for describing a method of 
normalizing a color of a face in an input image based on a 
color of a base region, according to an exemplary embodi 
ment, 
0082 FIG.33 is a flowchart of a method of extracting, by 
a device, facial condition information indicating a condition 
of a face of a user, from a normalized face image of the user, 
according to an exemplary embodiment; 
0083 FIG. 34 is a flowchart of a method of extracting, by 
a device, facial condition information shown on a face from a 
normalized face image, according to an exemplary embodi 
ment, 
I0084 FIGS. 35A and 35B are diagrams for describing a 
method of determining, by a device, a location of a diagnosis 
region, according to an exemplary embodiment; 
I0085 FIGS. 36A and 36B are diagrams for describing a 
method of extracting, by a device, facial condition informa 
tion from a diagnosis region, according to an exemplary 
embodiment; 
I0086 FIG. 37 is a flowchart of a method of obtaining, by 
a device, health status information related to health of a user 
based on facial condition information, according to an exem 
plary embodiment; 
I0087 FIGS. 38A and 38B are tables for describing a 
method of extracting, by a device, health status information of 
a user based on facial condition information extracted from a 
face image, according to an exemplary embodiment; 
I0088 FIG. 39 is a flowchart of a method of obtaining, by 
a device, health status information from facial condition 
information by considering photographing circumstance 
information obtained while capturing a face, according to an 
exemplary embodiment; 
0089 FIG. 40 is a diagram for describing a method of 
displaying photographing circumstance information 
obtained while capturing an image, together with health sta 
tus information of a user, according to an exemplary embodi 
ment, 
0090 FIGS. 41A and 41B are diagrams for describing a 
method of providing, by a device, a function of selecting 
photographing circumstance information to be considered by 
the device from among a plurality of pieces of photographing 
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circumstance information, while obtaining health status 
information from facial condition information, according to 
an exemplary embodiment; 
0091 FIG. 42 is a flowchart of a method of obtaining, by 
a device, health status information from facial condition 
information based on a point of time when a face image is 
captured, according to an exemplary embodiment; 
0092 FIG. 43 is a diagram for describing a process of 
obtaining, by a device, health status information, according to 
an exemplary embodiment; 
0093 FIG. 44A is a diagram for describing a method of 
obtaining, by a device, health State information by using a 
service server, according to an exemplary embodiment; 
0094 FIG. 44B illustrates a database about users, which is 
stored in a service server, according to an exemplary embodi 
ment; 
0.095 FIG. 44C is a flowchart of a process of obtaining, by 
a device, health status information by using a service server, 
according to an exemplary embodiment; 
0096 FIG. 45 is a flowchart of a method of displaying, by 
a device, health status information of a user, according to an 
exemplary embodiment; 
0097 FIG. 46 is a diagram for describing a method of 
providing, by a device, a user interface for providing health 
status information calculated from a face of a user displayed 
by the device as the device displays a stored image, according 
to an exemplary embodiment; 
0.098 FIG. 47 is a diagram for describing a method of 
displaying, by a device, health status information on a dis 
played image, according to an exemplary embodiment; 
0099 FIG. 48A is a diagram for describing a method of 
providing, by a device, a user interface for selecting a person 
to be displayed on a screen from health status information 
about a plurality of people, according to an exemplary 
embodiment; 
0100 FIG. 48B is a diagram for describing a method of 
displaying, by a device, input images of a person selected by 
a user and health status information corresponding to the 
input images, according to an exemplary embodiment; 
0101 FIGS. 49A through 49C are diagrams for describing 
a method of providing, by a device, health status information 
about a period or a disease selected by a user, according to an 
exemplary embodiment; 
0102 FIG. 50A illustrates a screen of providing health 
status information, according to an exemplary embodiment; 
(0103 FIG. 50B illustrates a screen of providing health 
status information, according to another exemplary embodi 
ment; 
0104 FIG. 51A illustrates a screen of providing health 
status information, according to another exemplary embodi 
ment; 
0105 FIG. 51B is a diagram for describing a method of 
displaying, by a device, facial condition information that 
changes over time, from among pieces of facial condition 
information of a user, according to an exemplary embodi 
ment; 
0106 FIG. 52 illustrates a screen of providing health sta 
tus information, according to another exemplary embodi 
ment; 
0107 FIGS. 53A and 53B are diagrams for describing a 
method of providing, by a device, health status information of 
a user in a calendar form, according to an exemplary embodi 
ment; 



US 2016/0006941 A1 

0108 FIG. 54 is a diagram for describing a method of 
displaying, by a device, health status information of a user 
when a social network application is executed, according to 
an exemplary embodiment; 
0109 FIG. 55 is a flowchart illustrating a method of 
extracting, by a device, a difference in a facial condition of a 
user by comparing a face image and a reference image; 
0110 FIG. 56 is a table of photographing elements accord 
ing to an exemplary embodiment; 
0111 FIG. 57 is a diagram for describing a method of 
determining, by a device, a reference image, according to an 
exemplary embodiment; 
0112 FIGS.58A through 58C are diagrams for describing 
a method of determining, by a device, a reference image, 
according to one or more exemplary embodiments; 
0113 FIG. 59 is a diagram for describing a method of 
generating, by a device, a plurality of reference images 
according to circumstances by compensating one base image, 
according to an exemplary embodiment; 
0114 FIGS. 60A through 60B are diagrams for describing 
a method of determining, by a device, a reference image 
based on a status value of a photographing element of a face 
image, and determining, by the device, a health status of a 
user by comparing the face image and the reference image, 
according to an exemplary embodiment; 
0115 FIGS. 61A through 61E are diagrams for describing 
a method of obtaining, by a device, health status information 
of a user from a face image of the user, and providing, by the 
device, a hospital related service based on the health status 
information, according to one or more exemplary embodi 
ments; 
0116 FIG. 62 is a database of health status information 
extractable from facial condition information and prescrip 
tion information according to the health status information, 
according to an exemplary embodiment; 
0117 FIGS. 63A through 63C are diagrams for describing 
a method of providing, by a device, prescription information 
suitable to a user based on health status information of the 
user, according to one or more exemplary embodiments; 
0118 FIG. 64 is a diagram for describing a method of 
providing, by a device, a service related to health status infor 
mation of a user to the userby interworking with a plurality of 
third party servers that provide health related information, 
according to an exemplary embodiment; 
0119 FIG. 65 is a diagram for describing a method of 
providing, by a device, a service provided by a third party 
server to a user through a service server, according to an 
exemplary embodiment; 
0120 FIG. 66 is a diagram for describing a method of 
providing, by a device, services provided by third party Serv 
ers to a user, by using a service server interworking with an 
integrated server of the third party servers, according to an 
exemplary embodiment; 
0121 FIG. 67 is a diagram for describing a method of 
providing, by a device, services provided by third party Serv 
ers by using a service server, when the service server operates 
as an integrated server, according to an exemplary embodi 
ment, 
0122 FIG. 68 is a block diagram of a device according to 
an exemplary embodiment; 
0123 FIG. 69 is a block diagram of a device according to 
another exemplary embodiment; and 
0.124 FIG. 70 is a block diagram of a service server 
according to an exemplary embodiment. 
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DETAILED DESCRIPTION 

0.125 Advantages and features of one or more exemplary 
embodiments and methods of accomplishing the same may 
be understood more readily by reference to the following 
detailed description of exemplary embodiments and the 
accompanying drawings. In this regard, the present exem 
plary embodiments may have different forms and should not 
be construed as being limited to the descriptions set forth 
herein. Rather, these exemplary embodiments are provided so 
that this disclosure will be thorough and complete and will 
fully convey the concept of the present embodiments to one of 
ordinary skill in the art, and the present invention will only be 
defined by the appended claims. Like reference numerals 
refer to like elements throughout the specification. 
0.126 Hereinafter, the terms used in the specification will 
be briefly defined, and the embodiments will be described in 
detail. 
I0127. All terms including descriptive or technical terms 
which are used herein should be construed as having mean 
ings that are obvious to one of ordinary skill in the art. How 
ever, the terms may have different meanings according to the 
intention of one of ordinary skill in the art, precedent cases, or 
the appearance of new technologies. Also, someterms may be 
arbitrarily selected by the applicant, and in this case, the 
meaning of the selected terms will be described in detail in the 
detailed description of exemplary embodiments. Thus, the 
terms used herein have to be defined based on the meaning of 
the terms together with the description throughout the speci 
fication. 
I0128. When a part “includes” or “comprises an element, 
unless there is a particular description contrary thereto, the 
part can further include other elements, not excluding the 
other elements. Also, the term “unit' in the embodiments of 
the present invention means a software component or hard 
ware component such as a field-programmable gate array 
(FPGA) or an application-specific integrated circuit (ASIC), 
and performs a specific function. However, the term “unit is 
not limited to software or hardware. The “unit may be 
formed so as to be in an addressable storage medium, or may 
be formed so as to operate one or more processors. Thus, for 
example, the term “unit may refer to components such as 
Software components, object-oriented Software components, 
class components, and task components, and may include 
processes, functions, attributes, procedures, Subroutines, seg 
ments of program code, drivers, firmware, micro codes, cir 
cuits, data, a database, data structures, tables, arrays, or vari 
ables. A function provided by the components and “units' 
may be associated with the Smaller number of components 
and “units’, or may be divided into additional components 
and “units’. 
I0129. As used herein, the term “and/or includes any and 
all combinations of one or more of the associated listed items. 
Expressions such as “at least one of when preceding a list of 
elements, modify the entire list of elements and do not modify 
the individual elements of the list. 
0.130. Throughout the specification, facial condition infor 
mation may denote a state of a reference face for determining 
health information. The facial condition information may 
include a facial color, numbers and sizes of blemishes and 
pimples, inflamed eyes, an eye color, sizes of pupils, move 
ments of pupils, a face size, a shape of a face contour, a lip 
color, a cracked lip, locations of facial organs, such as eyes, a 
nose, a lip, ears, and eyebrows, a hair color, a hair condition, 
and movements of facial muscles. Throughout the specifica 
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tion, a “face image obtaining condition may mean a condi 
tion satisfied by a face region in an input image for a device to 
extract facial condition information from the face region in 
the input image. 
0131 Reference will now be made in detail to exemplary 
embodiments, examples of which are illustrated in the 
accompanying drawings. In this regard, the present exem 
plary embodiments may have different forms and should not 
be construed as being limited to the descriptions set forth 
herein. In the following description, well-known functions or 
constructions are not described in detail so as not to obscure 
the embodiments with unnecessary detail. 
0132 FIG. 1 is a diagram for describing a method of 
extracting health status information 40 of a user from a face 
image 20 including a face of the user, according to an exem 
plary embodiment. 
0133) Referring to FIG. 1, a device 100 may obtain the 
face image 20 from an input image 10. The input image 10 
may be an image obtained via general photographing of a 
user. Alternatively, the input image 10 may be an image 
received from an external device, may be an image obtained 
by capturing a template (for example, unlocking face recog 
nition) to capture a face, etc. 
0134. The device 100 may obtain the face image 20 from 
the input image 10 that satisfies a pre-set (e.g., predeter 
mined) face image obtaining condition. The pre-set face 
image obtaining condition may include at least one of a con 
dition about whether a face is detected, a condition about a 
face direction, a condition about illumination during photo 
graphing, a condition about shaking during photographing, a 
condition about whether eyes are opened, a condition about a 
facial expression, a condition about whether ears are view 
able, a condition about whether a face is at the center, and a 
condition about a face size. 

0135 The face image 20 may mean an image including 
only (or including Substantially) a face region from an entire 
region of the input image 10. For example, the face image 20 
may be a rectangular region having a region from a forehead 
to achin as a vertical region and a region between two ears as 
a horizontal region from among a face of a subject in the input 
image 10. According to another exemplary embodiment, the 
face image 20 may be a rectangular region having a region 
from a predetermined distance from a forehead to a predeter 
mined distance from a chin as a vertical region and a region 
from a predetermined distance from one ear to a predeter 
mined distance from another ear as a horizontal region from 
among a face of a subject in the input image 10. 
0136. The device 100 may detect the face region from the 
input image 10 and store an image of the face region as the 
face image 20. One or more exemplary embodiments of the 
device 100 obtaining the input image 10 and obtaining the 
face image 20 from the input image 10 will be described in 
detail below with reference to FIGS. 8 through 29. 
0.137 Upon obtaining the face image 20, the device 100 
may normalize the face image 20 in or according to a pre-set 
standard. For example, the device 100 may change a size of 
the face image 20 to a pre-set size. Alternatively, the device 
100 may adjust an effect of a color temperature of illumina 
tion on the face image 20, may change brightness of the face 
image 20 to pre-set brightness, etc. One or more exemplary 
embodiments of the device 100 normalizing the face image 
20 based on a pre-set standard will be described in detail 
below with reference to FIGS. 30 through 32E. 
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0.138. Upon normalizing the face image 20, the device 100 
may extract facial condition information from the face image 
20. One or more exemplary embodiments of the device 100 
extracting the facial condition information from the face 
image 20 will be described in detail below with reference to 
FIGS. 33 through 36. 
0.139. Upon obtaining the facial condition information, the 
device 100 may obtain the health status information 40 indi 
cating a health status of the user by using the facial condition 
information. One or more exemplary embodiments of the 
device 100 obtaining the health status information 40 by 
using the facial condition information will be described in 
detail below with reference to FIGS. 37 through 44. 
0140. Also, the device 100 may provide the health status 
information 40 to the user according to any of various meth 
ods. One or more exemplary embodiments of the device 100 
providing the health status information 40 will be described in 
detail below with reference to FIGS. 45 through 54. 
0141 FIG. 2 is a flowchart of a method of obtaining, by the 
device 100, health status information of a user, based on a face 
image of the user, according to an exemplary embodiment. 
0142. In operation S210, the device 100 may obtain first 
facial condition information for determining a health status of 
a user, which is extracted from a pre-captured and/or pre 
stored image including a face of the user. 
0143. The pre-captured image may be a plurality of 
images that are captured before a point of time when an input 
image is captured. The first facial condition information 
extracted from the pre-captured image may be stored in the 
device 100 

0144) Facial condition information may be about a status 
of a reference face for determining health information. Facial 
condition information may be determined according to one 
input image. 
(0145. In operation S220, the device 100 may obtain the 
input image including the face of the user, when the face of the 
user is captured. 
0146 For example, the device 100 may obtain the input 
image via general photographing of the user. Alternatively, 
the device 100 may obtain the input image from an external 
device. 
0147 Alternatively, for example, the device 100 may 
obtain the input image by capturing a template (for example, 
unlocking face recognition) to capture a face. While capturing 
a template, the device 100 may display photographing guide 
information for guiding capturing of a face of a user, accord 
ing to a pre-set face image obtaining condition. 
0.148. Upon obtaining the input image, the device 100 may 
determine whether the input image satisfies the pre-set face 
image obtaining condition. For example, the device 100 may 
determine whether illumination while capturing the input 
image is within a base range. Alternatively, the device 100 
may determine whether a camera was shaken when the input 
image is captured. 
0149. Also, the device 100 may determine whether a face 
in a face region of the input image satisfies the pre-set face 
image obtaining condition. For example, the device 100 may 
determine whether an angle of the face is within a base angle 
from a front face. Alternatively, the device 100 may determine 
whether eyes of the face are opened, a facial expression of the 
face in the input image, whether ears of the face are shown in 
the input image, whether the face in the input image has at 
least a base size, etc. 
































































