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(54) GESTURE SENSING METHOD AND ELECTRONIC DEVICE SUPPORTING SAME

(57) A gesture sensing method of an electronic de-
vice, according to various examples of the present inven-
tion, can comprise an operation of sensing an object,
determining a motion of the object, determining a gesture
type corresponding to the motion of the object, activating
a sensor for sensing a gesture corresponding to the ges-
ture type according to the determined gesture type, and
sensing the gesture through the activated sensor. An
electronic device according to any one among various
examples of the present invention can comprise: a sen-
sor unit for sensing a an object and a motion of the object
through at least one sensor, a camera module for pho-
tographing the object and the motion of the object through
the at least one sensor, and a control unit configured to
sense the object, determine the motion of the object, de-
termine the gesture type corresponding to the motion of
the object, activate the sensor for sensing the gesture
corresponding to the gesture type according to the de-
termined gesture type, and sense the gesture through
the activated sensor. Other examples are possible.
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Description

[Technical Field]

[0001] The present invention relates to a gesture sens-
ing method and an electronic device supporting the
same.

[Background Art]

[0002] An electronic device means a device perform-
ing a specific function according to a program launched
in a home appliances, electronic notebook, portable mul-
timedia player, mobile communication terminal, tablet
PC, video/sound device, desktop/laptop computer, and
vehicle navigation device. For example, such electronic
devices can output a sound or a video by using stored
information. As the integrity of an electronic device be-
comes higher and super high speed/high-capacity com-
munication is wide spread, various functions are
launched in the electronic device.
[0003] As one of various functions, the electronic de-
vice receives through various sensors as an input of the
electronic device at least one intentional movement of
an external object (e.g., a part of a human body such as
a finger, palm, and back of hand or a stylus pen) (here-
inafter, "gesture"), and recognizes the movement as an
original user intention.

[Disclosure of Invention]

[Technical Problem]

[0004] As an inputting gesture becomes complicated,
an electronic device can maintain all the sensors in an
active state in order to detect the gesture. In this case,
the electronic device can meet a power consumption
problem because of a limited capacity of a battery.
[0005] In order to solve the above problem accordingly,
various embodiments of the present invention can pro-
vide a gesture sensing method and an electronic device
supporting the same by detecting a movement of an ob-
ject and identifying a complexity of the gesture in order
to deactivate unnecessary sensors and reduce power
consumption.
[0006] Further, various embodiments of the present in-
vention can provide a gesture sensing method and an
electronic device supporting the same by resetting a sen-
sor in order to detect a gesture according to a movement
of an object.

[Solution to Problem]

[0007] According to various embodiments of the
present invention, a gesture sensing method of an elec-
tronic device may comprise the operations of detecting
an object, identifying a movement of the object and de-
termining a gesture type corresponding to the movement

of the object, activating a sensor for detecting a gesture
corresponding to the gesture type according to the de-
termined gesture type, and detecting the gesture through
the activated sensor.
[0008] An electronic device according to one of various
embodiments of the present invention may be configured
with a sensor unit for detecting an object and a movement
of the object through at least one sensor; a camera mod-
ule for photographing the object and the movement of
the object through the at least one sensor; and a control
unit configured to detect the object, identify the move-
ment of the object, determine the gesture type corre-
sponding to the movement of the object, activate the sen-
sor for detecting the gesture corresponding to the gesture
type according to the determined gesture type, and de-
tect the gesture through the activated sensor.

[Advantageous Effects of Invention]

[0009] A gesture sensing method and an electronic de-
vice according to various embodiments can deactivate
sensors that are not necessary for detecting a gesture
and reduce power consumption by identifying an inten-
tion of gesture.
[0010] Further, according to various embodiments of
the present invention, the electronic device can identify
a changing gesture intention in operations and activate
only the sensors necessary for detecting an intended
gesture or reset the sensors to detect the intended ges-
ture. Accordingly, in order to detect a changing gesture
through a sensor, electric power required for restarting
the electronic device is unnecessary, and power con-
sumption for restarting can be saved.

[Brief Description of Drawings]

[0011]

Figure 1 illustrates an electronic device in a network
environment according to various embodiments of
the present invention.
Figure 2 is a block diagram illustrating an electronic
device according to various embodiments of the
present invention.
Figure 3 is a block diagram illustrating a program
module according to various embodiments of the
present invention.
Figures 4a to 4c illustrate examples according to var-
ious embodiments of the present invention.
Figure 5 is a flowchart according to various embod-
iments of the present invention.

[Mode for the Invention]

[0012] Hereinafter, various embodiments of the
present disclosure are described with reference to the
accompanying drawings. It should be understood that
embodiments and terminology used therein are not in-
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tended to limit the disclosed technique to particular im-
plementation, but various modifications, equivalents,
and/or alternatives of the embodiments are included. In
the description of the drawings, like reference numerals
may be used for similar elements.
[0013] In this disclosure, the terms such as "comprise",
"include", and "have" denote the presence of stated ele-
ments, components, operations, functions, features, and
the like, but do not exclude the presence of or a possibility
of addition of one or more other elements, components,
operations, functions, features, and the like.
[0014] In this disclosure, the expressions "A or B", "at
least one of A and/or B", and the like may include all
possible combinations of items listed together. For ex-
ample, "A or B", "at least one of A and B", or "at least one
of A or B" may indicate all of (1) including at least one A,
(2) including at least one B, and 3) including both of at
least one A and at least one B.
[0015] The expressions including ordinal numbers,
such as "first" and "second," may indicate various ele-
ments. The above expressions do not limit the sequence
or importance of the elements, and are used merely for
the purpose to distinguish one element from the others.
For example, a first electronic device and a second elec-
tronic device may indicate different electronic devices
regardless of the sequence or importance thereof. For
example, without departing from the scope of the present
disclosure, a first element may be referred to as a second
element, and similarly a second element may be also
referred to as a first element.
[0016] When a certain element (e.g., first element) is
referred to as being "connected" or "coupled" (operatively
or communicatively) to another element (e.g., second el-
ement), it may mean that the first element is connected
or coupled directly to the second element or indirectly
through any other element (e.g., third element). On the
other hand, when a certain element (e.g., first element)
is referred to as being "directly connected" or "directly
coupled" to another element (e.g., second element), it
may be understood that there is no element (e.g., third
element) therebetween.
[0017] The expression "configured to" may be inter-
changeably used with any other expressions "suitable
for", "having the ability to", "designed to", "adapted to",
"made to", "being able to", and "capable of’. The
expression "device configured to" may mean that the de-
vice, together with other devices or components, "is able
to". For example, the phrase "processor configured to
perform A, B and C" may mean a dedicated processor
(e.g., embedded processor) for performing correspond-
ing operations or a generic-purpose processor (e.g., cen-
tral processing unit (CPU) or application processor (AP))
capable of performing corresponding operations by ex-
ecuting one or more software programs stored in a mem-
ory.
[0018] Terms used herein may be merely to describe
a certain embodiment, and may not be intended to limit
the scope of other embodiments. The singular expres-

sions may include plural expressions unless the context
clearly dictates otherwise. Terms used herein, including
technical or scientific terms, may have the same meaning
as commonly understood by those skilled in the art. Some
terms defined in a normal dictionary may be interpreted
as having the same or similar meaning as the contextual
meanings in the related art. Certain terms are not to be
construed as an ideal or overly formal detect unless ex-
pressly defined to the contrary herein. In some cases,
the terms defined herein cannot be construed to exclude
embodiments of the present disclosure.
[0019] An electronic device according to various em-
bodiments of this disclosure may include at least one of
a smart phone, a tablet personal computer (PC), a mobile
phone, a video phone, an e-book reader, a desktop PC,
a laptop PC, a netbook computer, a workstation, a server,
a personal digital assistant (PDA), a portable multimedia
player (PMP), an MP3 player, a portable medical device,
a digital camera, or a wearable device. According to var-
ious embodiments, the wearable device may include at
least one of an accessory-type device (e.g., a watch, a
ring, a bracelet, an anklet, a necklace, glasses, a contact
lens, or a head-mounted device (HMD), a fabric- or cloth-
type device (e.g., electronic cloth), a body-attached type
device (e.g., a skin pad or tattoo), or a body-implemented
type circuit.
[0020] In some embodiments, the electronic device
may be home appliance. For example, the home appli-
ance may include at least one of a TV, a digital video disk
(DVD) player, audio equipment, a refrigerator, an air con-
ditioner, a vacuum cleaner, an oven, a microwave, a
washing machine, an air cleaner, a set-top box, a home
automation control panel, a security control panel, a me-
dia box (e.g., Samsung HomeSyncTM, Apple TVTM, or
Google TVTM), a game console (e.g., XboxTM, PlaySta-
tionTM), an electronic dictionary, an electronic key, a
camcorder, or an electronic picture frame.
[0021] In another embodiment, the electronic device
may include at least one of a medical device (e.g., port-
able medical measuring equipment (e.g., a blood sugar
meter, a heart rate meter, a blood pressure meter, a clin-
ical thermometer, etc.), a magnetic resonance angiogra-
phy (MRA), a magnetic resonance imaging (MRI), a com-
puted tomography (CT), an ultrasonography, etc.), a nav-
igation device, a global navigation satellite system
(GNSS), an event data recorder (EDR), a flight data re-
corder (FDR), a car infotainment device, electronic equip-
ment for ship (e.g., a marine navigation system, a gyro-
compass, etc.), avionics, security equipment, a car head
unit, an industrial or home robot, a drone, an automated
teller machine (ATM), a point of sales (POS), or a device
for internet of things (IoT) (e.g., a bulb, a sensor, a sprin-
kler, a fire alarm, a thermostat, a streetlight, a toaster,
athletic equipment, a hot-water tank, a heater, a boiler,
etc.).
[0022] In a certain embodiment, the electronic device
may be include at least one of furniture, a part of a build-
ing/construction or car, an electronic board, an electronic
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signature receiving device, a projector, or various meas-
uring instruments (e.g., a water meter, an electric meter,
a gas meter, a wave meter, etc.). In various embodi-
ments, the electronic device may be one of the above-
mentioned devices or a combination thereof. The elec-
tronic device according to embodiments disclosed herein
is not limited to the above-mentioned devices and may
include new electronic devices to be launched with the
growth of technology.
[0023] Hereinafter, referring to the accompanying
drawings, an electronic device according to various em-
bodiments is described. In the present disclosure, the
term "user" may refer to a person using an electronic
device or a device using an electronic device (e.g., an
artificial intelligence electronic device).
[0024] Referring to FIG. 1, illustrated is a network en-
vironment 100 according to various embodiments. Re-
ferring to Figure A, electronic device 101, 102 or 104 or
server 106 may be interconnected via network 162 or
near-field communication 164. The electronic device 101
may include a bus 110, a processor 120, a memory 130,
an input/output (I/O) interface 150, a display 160, and a
communication interface 170. In a certain embodiment,
the electronic device 101 may omit at least one of the
above elements or further include any other element.
[0025] The bus 110 may be a circuit which intercon-
nects the above elements 110 to 170 and delivers a com-
munication (e.g., a control message and/or data) be-
tween the above elements.
[0026] The processor 120 may include at least one of
a central processing unit (CPU), an application processor
(AP), or a communication processor (CP). The processor
120 may execute an operation or data processing for
control and/or communication of at least one of other
elements.
[0027] The memory 130 may include volatile and/or
non-volatile memory. The memory 130 may store instruc-
tions or data related to at least one element of the elec-
tronic device 101. According to an embodiment, the
memory 130 may store software and/or programs 140.
The programs 140 may include, for example, a kernel
141, a middleware 143, an application programming in-
terface (API) 145, and/or an application program (or ap-
plication) 147. At least some of the kernel 141, the mid-
dleware 143, and the API 145 may be referred to as an
operating system (OS).
[0028] The kernel 141 may control or manage system
resources (e.g., the bus 110, the processor 120, the
memory 130, etc.) used to execute operations or func-
tions implemented in other programs (e.g., the middle-
ware 143, the API 145, and the application program 147).
Also, the kernel 141 may provide an interface capable of
accessing individual elements of the electronic device
101 through the middleware 143, the API 145, or the
application program 147, and thereby controlling or man-
aging system resources.
[0029] The middleware 143 may perform a function of
an intermediary so that the API 145 or the application

program 147 communicates with the kernel 443- 141 and
thereby exchanges data.
[0030] In addition, the middleware 143 may process
one or more work requests, received from the application
program 147, according to priorities. For example, the
middleware 143 may assign, to the application program
147, a priority for using system resources (e.g., the bus
110, the processor 120, the memory 130, etc.) of the
electronic device 101 and then process the one or more
work requests. For example, the middleware 143 may
perform the scheduling or load balancing of the one or
more task requests by processing the one or more task
requests according to the priority assigned to the at least
one.
[0031] The API 145 is an interface through which the
application 147 controls a function provided by the kernel
141 or the middleware 143, and may include, for exam-
ple, at least one interface or function (e.g., instructions)
for file control, window control, image processing, char-
acter control, and/or the like.
[0032] The I/O interface 150 may transmit commands
or data, inputted from a user or other external device, to
other element(s) of the electronic device 101, or output
commands or data, received from other element(s) of the
electronic device 101, to a user or other external device.
[0033] The display 160 may include, for example, a
liquid crystal display (LCD), a light-emitting diode (LED)
display, an organic light-emitting diode (OLED) display,
a micro-electro-mechanical systems (MEMS) display, or
an electronic paper display. The display 160 may display,
for example, various contents (e.g., text, image, video,
icon, symbol, etc.) to a user. The display 160 may include
a touch screen and may receive, for example, a touch,
gesture, proximity, or hovering input using an electronic
pen or a portion of the user’s body.
[0034] The communication interface 170 may estab-
lish communication between the electronic device 101
and an external device (e.g., a first external electronic
device 102, a second external electronic device 104, or
a server 106). For example, the communication interface
170 may be connected to the network 162 via wireless
or wired communication and communicate with an exter-
nal device (e.g., the second external electronic device
104 or the server 106).
[0035] The wireless communication is a cellular com-
munication protocol, for example, and may use at least
one of long-term evolution (LTE), LTE Advance (LTE-A),
code division multiple access (CDMA), wideband CDMA
(WCDMA), an universal mobile telecommunications sys-
tem (UMTS), a wireless broadband (WiBro) and a global
system for mobile communications (GSM), for example.
Furthermore, the wireless communication may include
the short-distance communication 164, for example. The
short-distance communication 164 may include at least
one of wireless fidelity (WiFi), Bluetooth, near field com-
munication (NFC), magnetic stripe transmission (MST)
and global navigation satellite system (GNSS), for exam-
ple.
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[0036] The MST may generate a pulse based on trans-
mission data using an electromagnetic signal, and the
pulse may generate a magnetic signal. The electronic
device 101 may transmit the magnetic signal to a point
of sales (POS). The POS may detect the magnetic signal
using an MST reader and restore the data by converting
the detected magnetic signal into an electric signal.
[0037] The GNSS may include at least one of a global
positioning system (GPS), a global navigation satellite
system (Glonass), a Beidou Navigation Satellite System
(hereinafter "Beidou"), Galileo and the European global
satellite-based navigation system, for example, based
on a use area or bandwidth. Hereinafter, in this docu-
ment, the "GPS" may be interchangeably used with the
"GNSS." The wired communication may include at least
one of an universal serial bus (USB), a high definition
multimedia interface (HDMI), recommended
standard232 (RS-232) and plain old telephone service
(POTS), for example. The network 162 may include at
least one of telecommunications networks, for example,
a computer network (e.g., LAN or WAN), Internet and a
telephone network.
[0038] Each of the first and second external electronic
devices 102 and 104 may be similar to or different from
the electronic device 101 in types. According to one em-
bodiment, the server 106 may include one or more groups
of servers. According to various embodiments, all or part
of operations performed in the electronic device 101 may
be performed in another electronic device or multiple
electronic devices (e.g., the electronic devices 102 and
104 and the server 106). According to an embodiment,
in case of having to perform a certain function or service
automatically or on demand, the electronic device 101
may request any other electronic device (e.g., the elec-
tronic device 102 or 104 or the server 106) to perform at
least part of the function or service rather than or in ad-
dition to autonomously performing the function or service.
Then, the other electronic device (e.g., the electronic de-
vice 102 or 104 or the server 106) may perform the re-
quested function or service and return a result to the elec-
tronic device 101. The electronic device 101 may provide
the requested function or service by using or further
processing the received result. For this, cloud computing
technique, distributed computing technique, or client-
server computing technique may be utilized for example.
[0039] FIG. 2 is a block diagram 200 illustrating an elec-
tronic device 201 according to embodiments. The elec-
tronic device 201 may include, for example, the whole or
part of the electronic device 101 shown in FIG. 1. The
electronic device 201 may include at least one application
processor (AP) 210, a communication module 220, a
subscriber identification module, a memory 230, a sensor
module 240, an input device 250, a display 260, an in-
terface 270, an audio module 280, a camera module 291,
a power management module 295, a battery 296, an in-
dicator 297, and a motor 298. The processor 210 may
execute an operating system (OS) or an application pro-
gram, control multiple hardware or software components

connected to the processor 210, and perform processing
and operations on various data. The processor 210 may
be implemented by, for example, a system on chip (SoC).
According to an embodiment, the processor 210 may fur-
ther include a graphic processing unit (GPU) and/or an
image signal processor. The processor 210 may include
at least some of elements shown in FIG. 2 (e.g., a cellular
module 221). The processor 210 may load and process
instructions or data received from at least one of the other
elements (e.g., non-volatile memory) into volatile mem-
ory and then store the resulting data in non-volatile mem-
ory.
[0040] The communication module 220 may include
the same or similar configurations as the communication
interface 170 shown in FIG. 1. For example, the commu-
nication module 220 is capable of including the cellular
module 221, a Wi-Fi module 222, a Bluetooth (BT) mod-
ule 223, a GNSS module 224 (e.g., a GPS module, Glo-
nass module, Beidou module, or Galileo module), an
NFC module 225, MST module 226, and a radio frequen-
cy (RF) module 227.
[0041] The cellular module 221 may provide a voice
call, a video call, a messaging service, or an Internet
service, for example, through a communication network.
According to an embodiment, the cellular module 221
may utilize the subscriber identity module (e.g., a SIM
card) 229 to perform the identification and authentication
of the electronic device 201 in the communication net-
work. According to an embodiment, the cellular module
221 may perform at least some of functions that the proc-
essor 210 may provide. According to an embodiment,
the cellular module 221 may include a communications
processor (CP).
[0042] Each of the WiFi module 222, the Bluetooth
module 223, the GNSS module 224, the NFC module
225, and the MST module 226 may include a processor
for processing data transmitted or received therethrough.
According to a certain embodiment, at least some (e.g.,
two or more) of the cellular module 221, the WiFi module
222, the Bluetooth module 223, the GNSS module 224,
the NFC module 225, or the MST module 226 may be
included in an integrated chip (IC) or an IC package.
[0043] The RF module 227 may, for example, transmit
and receive communication signals (e.g., RF signals).
The RF module 227 may include, for example, a trans-
ceiver, a power amplifier module (PAM), a frequency fil-
ter, a low noise amplifier (LNA), or an antenna. According
to another embodiment, at least one of the cellular mod-
ule 221, the WiFi module 222, the Bluetooth module 223,
the GNSS module 224, the NFC module 225, or the MST
module 226 may transmit and receive RF signals through
separate RF modules.
[0044] The subscriber identity module 229 may in-
clude, for example, a card having subscriber identify
module and/or an embedded SIM, and may include
unique identification information (e.g., an integrated cir-
cuit card identifier (ICCID), or an international mobile sub-
scriber identity (IMSI)).
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[0045] The memory 230 (e.g., the memory 130) may
include an internal memory 232 and an external memory
234. The internal memory 232 may include, for example,
at least one of a volatile memory (e.g., a DRAM, an
SRAM, or SDRAM), and a non-volatile memory (e.g., a
one time programmable ROM (OTPROM), a PROM, an
EPROM, an EEPROM, a mask ROM, a flash ROM, a
flash memory, a hard drive, or a solid state drive (SSD)).
[0046] The external memory 234 may include a flash
drive, for example, a compact flash (CF), a secure digital
(SD), a micro-SD, a mini-SD, an extreme Digital (xD), or
a memory stick. The external memory 234 may be func-
tionally or physically connected to the electronic device
201 through various interfaces.
[0047] security module 236 is a module including a
storage space having a relatively higher security level
than the memory 230, and may be a circuit for securing
a safe data storage and a protected execution environ-
ment. The security module 236 can be configured with a
separate circuit, and may include a separate processor.
For example, the security module 236 may be installed
in a detachable smart chip or a secure digital (SD) card,
or may include an embedded secure element (eSE) in-
stalled in a fixed chip of the electronic device 201. Further,
the security module 236 can be driven by an operating
system different from the operating system (OS) of the
electronic device 201. For example, the security module
236 can operate based on a JCOP (Java Card Open
Platform) operating system.
[0048] For example, the sensor module 240 can meas-
ure a physical quantity or detect an operating state of the
electronic device 201, and convert the measured or de-
tected information to an electric signal. The sensor mod-
ule 240 may include, for example, at least one of a gesture
sensor 240A, gyro sensor 240B, barometric pressure
sensor 240C, magnetic sensor 240D, acceleration sen-
sor 240E, grip sensor 240F, proximity sensor 240G, color
sensor 240H (e.g., RGB (red, green, blue) sensor), bio-
metric sensor 2401, temperature/humidity sensor 240J,
illumination sensor 240K, or UV (ultraviolet) sensor
240M. Additionally or alternatively, the sensor module
240 may include, for example, E-nose sensor, EMG sen-
sor (electromyography sensor), EEG sensor (electroen-
cephalogram sensor), ECG sensor (electrocardiogram
sensor), IR (infrared) sensor, iris sensor and/or finger-
print sensor, and depth sensor. The sensor module 240
may further include a control circuit for controlling at least
one sensor belonging to the sensor module 240. Accord-
ing to an embodiment, the electronic device 201 may
include a processor configured to control the sensor mod-
ule 240 as a part of the processor 210 or separately, and
can control the sensor module 240 while the processor
210 is in a sleep state.
[0049] The input device 250 may include, for example,
a touch panel 252, digital pen sensor 254, key 256, or
ultrasonic input device 258. The touch panel 252 may
use, for example, at least one of electrostatic type, pres-
sure sensitive type, infrared type, or ultrasonic type. Fur-

ther, the touch panel 252 may include a control circuit.
The touch panel 252 may further include a tactile layer
in order to provide a tactile response for a user.
[0050] For example, the digital pen sensor 254 may be
a part of the touch panel or include a separate recognition
sheet. The key 256 may include, for example, a physical
button, optical key, or keypad. The ultrasonic input device
258 can detect ultrasonic waves generated by an input
tool through a microphone 288, and identify data corre-
sponding to the detected ultrasonic waves.
[0051] The display 260 (e.g., display 160) may include
a panel 262, hologram device 264, or projector 266. The
panel 262 may be identical or similar to the display 160
of Figure 1. The panel 262 may be configured, for exam-
ple, in a flexible, transparent, or wearable form. The panel
262 may be configured with a touch panel 252 and a
module. The hologram device 264 can show a 3-dimen-
sional image in the air by using light interference. The
projector 266 can display an image by projecting light on
a screen. The screen may be located, for example, inside
or outside the electronic device 201. According to an em-
bodiment, the display 260 may further include a control
circuit for controlling the panel 262, hologram device 264,
or projector 266.
[0052] The interface 270 may include, for example, a
HDMI (High-definition Multimedia Interface) 272, USB
(Universal Serial Bus) 274, optical interface 276, or D-
sub (D-subminiature) 278. The interface 270 may in-
clude, for example, the communication interface 170
shown in Figure 1. Additionally or alternatively, the inter-
face 270 may include, for example, an MHL (Mobile High-
definition Link) interface, SD (Secure Digital) card inter-
face, MMC (Multi-Media Card) interface, or IrDA (Infrared
Data Association) specification interface.
[0053] The audio module 280 can convert, for exam-
ple, a sound and an electric signal bidirectionally. At least
one component of the audio module 280 may include,
for example, the input/output interface 145 shown in Fig-
ure 1. The audio module 280 can process sound infor-
mation input or output, for example, through a speaker
282, receiver 284, earphone 286, or microphone 288.
[0054] The camera module 291 is a device for photo-
graphing a still image or a moving image and, according
to an embodiment, may include at least one image sensor
(e.g., front sensor or rear sensor), lens, ISP (Image Signal
Processor), or flash light (e.g., LED or xenon lamp). Ad-
ditionally, the camera module 291 can obtain depth data
by using a depth sensor and an IR sensor. Further, the
camera module can obtain depth data by using a TOF
(Time Of Flight) method. The TOF method is a technique
of emitting an IR signal to an object to be measured
through an emitter of an IR sensor, measuring a reflection
time, and obtaining depth information in real time. Addi-
tionally, the electronic device may include a separate
depth camera module having a depth sensor.
[0055] The power management module 295 may man-
age electric power of the electronic device 201. Although
not shown, the power management module 295 may in-
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clude, for example, a PMIC (Power Management Inte-
grated Circuit), a charger IC, or a battery or fuel gauge.
The PMIC may be formed, for example, of an IC chip or
SoC. Charging may be performed in a wired or wireless
manner. The charger IC may charge a battery 296 and
prevent overvoltage or overcurrent from a charger. Ac-
cording to an embodiment, the charger IC may have a
charger IC used for at least one of wired and wireless
charging types. A wireless charging type may include,
for example, a magnetic resonance type, a magnetic in-
duction type, or an electromagnetic type. Any additional
circuit for a wireless charging may be further used such
as a coil loop, a resonance circuit, or a rectifier. The bat-
tery gauge may measure the residual amount of the bat-
tery 296 and a voltage, current or temperature in a charg-
ing process. The battery 296 may store or create electric
power therein and supply electric power to the electronic
device 201. The battery 296 may be, for example, a re-
chargeable battery or a solar battery.
[0056] The indicator 297 may show thereon a current
status (e.g., a booting status, a message status, or a
recharging status) of the electronic device 201 or of its
part (e.g., the AP 210). The motor 298 may convert an
electric signal into a mechanical vibration. Although not
shown, the electronic device 201 may include a specific
processor (e.g., GPU) for supporting a mobile TV. This
processor may process media data that comply with
standards of DMB (Digital Multimedia Broadcasting),
DVB (Digital Video Broadcasting), or media flow.
[0057] Each of the above-discussed elements of the
electronic device disclosed herein may be formed of one
or more components, and its name may be varied ac-
cording to the type of the electronic device. The electronic
device disclosed herein may be formed of at least one
of the above-discussed elements without some elements
or with additional other elements. Some of the elements
may be integrated into a single entity that still performs
the same functions as those of such elements before
integrated.
[0058] FIG. 3 is a block diagram illustrating a program
module according to various embodiments. According to
one embodiment, the program module 310 (e.g., the pro-
gram 140) may include an OS controlling resources re-
lated to an electronic device (e.g., the electronic device
101) and/or various applications (e.g., the application
program 147) executed in the OS. For example, the OS
may be AndroidTM, iOSTM, WindowsTM, SymbianTM,
TizenTM, BadaTM, and the like.
[0059] The program module 310 may include a kernel
320 (e.g., the kernel 141), a middleware 330 (e.g., the
middleware 143), an API 360 (e.g., the API 145), and/or
the application 370 (e.g., the application program 147).
At least a part of the program module 310 may be preload-
ed in the electronic device or downloaded from an exter-
nal electronic device (e.g., the electronic device 102, 104
or the server 106).
[0060] The kernel 320 may include a system resource
manager 321 and/or a device driver 323. The system

resource manager 321 may perform the control, alloca-
tion, recovery, and/or the like of system resources. Ac-
cording to one embodiment, the system resource man-
ager 321 may include a process manager, a memory
manager, or a file system manager. The device driver
323 may include, for example, a display driver, a camera
driver, a Bluetooth driver, a shared memory driver, a USB
driver, a keypad driver, a Wi-Fi driver, an audio driver, or
an Inter-Process Communication (IPC) driver.
[0061] The middleware 330 may include multiple mod-
ules previously implemented so as to provide a function
used in common by the applications 370. Also, the mid-
dleware 330 may provide a function to the applications
370 through the API 360 in order to enable the applica-
tions 370 to efficiently use limited system resources with-
in the electronic device. For example, as illustrated in
FIG. 3, the middleware 330 (e.g., the middleware 143)
may include at least one of a runtime library 335, an ap-
plication manager 341, a window manager 342, a multi-
media manager 343, a resource manager 344, a power
manager 345, a database manager 346, a package man-
ager 347, a connectivity manager 348, a notification man-
ager 349, a location manager 350, a graphic manager
351, a security manager 352, and any other suitable
and/or similar manager.
[0062] The runtime library 335 may include, for exam-
ple, a library module used by a complier, in order to add
a new function by using a programming language during
the execution of the application 370. According to an em-
bodiment of the present disclosure, the runtime library
335 may perform functions which are related to input and
output, the management of a memory, an arithmetic func-
tion, and/or the like.
[0063] The application manager 341 may manage, for
example, a life cycle of at least one of the applications
370. The window manager 342 may manage GUI re-
sources used on the screen. For example, when at least
two displays 260 are connected, the screen may be dif-
ferently configured or managed in response to the ratio
of the screen or the action of the application 370. The
multimedia manager 343 may detect a format used to
reproduce various media files and may encode or decode
a media file through a codec appropriate for the relevant
format. The resource manager 344 may manage re-
sources, such as a source code, a memory, a storage
space, and/or the like of at least one of the applications
370.
[0064] The power manager 345 may operate together
with a Basic Input/Output System (BIOS), may manage
a battery or power, and may provide power information
and the like used for an operation. The database man-
ager 346 may manage a database in such a manner as
to enable the generation, search and/or change of the
database to be used by at least one of the applications
370. The package manager 347 may manage the instal-
lation and/or update of an application distributed in the
form of a package file.
[0065] The connectivity manager 348 may manage a
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wireless connectivity such as, for example, Wi-Fi and
Bluetooth. The notification manager 349 may display or
report, to the user, an event such as an arrival message,
an appointment, a proximity alarm, and the like in such
a manner as not to disturb the user. The location manager
350 may manage location information of the electronic
device. The graphic manager 351 may manage a graphic
effect, which is to be provided to the user, and/or a user
interface related to the graphic effect. The security man-
ager 352 may provide various security functions used for
system security, user authentication, and the like. Ac-
cording to an embodiment, when the electronic device
(e.g., the electronic device 101) has a telephone function,
the middleware 330 may further include a telephony man-
ager for managing a voice telephony call function and/or
a video telephony call function of the electronic device.
[0066] The middleware 330 may include a middleware
module for forming various functional combinations of
the above-described elements. The middleware 330 may
provide modules specialized according to types of OSs
in order to provide differentiated functions. Also, the mid-
dleware 330 may dynamically delete some of the existing
elements, or may add new elements.
[0067] The API 360 (e.g., the API 145) is a set of API
programming functions, and may be provided with a dif-
ferent configuration according to an OS. In the case of
Android or iOS, for example, one API set may be provided
to each platform. In the case of Tizen, for example, two
or more API sets may be provided to each platform.
[0068] The applications 370 (e.g., the applications
147) may include, for example, a home application 371,
a dialer application 372, a Short Message Service
(SMS)/Multimedia Message Service (MMS) application
373, an Instant Message (IM) application 374, a browser
application 375, a camera application 376, an alarm ap-
plication 377, a contact application 378, a voice dial ap-
plication 379, an electronic mail (e-mail) application 380,
a calendar application 381, a media player application
382, an album application 383, a clock application 384,
or at least one application capable of performing func-
tions such as health care (e.g., measurement of exercise
amount or blood glucose) or environmental information
provision (e.g., providing information about air pressure,
humidity, temperature, or the like).
[0069] According to one embodiment, the applications
370 may include an application (hereinafter, referred to
as "information exchange application") that supports the
exchange of information between the electronic device
(e.g., 101) and an external electronic device (e.g., 102
or 104). The information exchange application may in-
clude, for example, a notification relay application for de-
livering specific information to the external electronic de-
vice, or a device management application for managing
the external electronic device.
[0070] For example, the notification relay application
may have a function of sending notification information
generated in other applications (e.g., the SMS/MMS ap-
plication, the email application, the healthcare applica-

tion, or the environmental information application) of the
electronic device to the external electronic device (e.g.,
102 or 104). Further, the notification relay application
may receive notification information from the external
electronic device and provide it to the user.
[0071] The device management application may man-
age (e.g., install, delete, or update) at least one function
(e.g., turn-on/turn-off of the external electronic device it-
self or some components thereof or adjusting the bright-
ness or resolution of the display) of the external electronic
device (e.g., 102 or 104), at least one application running
in the external electronic device, or at least one service
(e.g., a call service or a message service) provided in
the external electronic device.
[0072] According to one embodiment, the applications
370 may include an application (e.g., a healthcare appli-
cation of a mobile medical device, etc.) designated de-
pending on the attributes of the external electronic device
(e.g., 102 or 104). According to one embodiment, the
applications 370 may include an application received
from the external electronic device (e.g., the server 106
or the electronic device 102 or 104). According to one
embodiment, the applications 370 may include a preload-
ed application or a third party application downloadable
from a server. The names of elements of the program
module 310 according to the illustrated embodiment may
be varied depending on the type of the operating system.
[0073] According to various embodiments, at least a
part of the program module 310 may be implemented in
software, firmware, hardware, or a combination thereof.
At least a part of the program module 310 may be imple-
mented (e.g., executed) by, for example, a processor
(e.g., 210). At least a part of the program module 310
may include, for example, modules, programs, routines,
sets of instructions, or processes to perform one or more
functions.
[0074] The term "module" used in this disclosure may
mean a unit including, for example, one or a combination
of hardware, software, and firmware. The term "module"
may be interchangeably used with other terms, for ex-
ample, such as unit, logic, logical block, component, or
circuit. The "module" may be the minimum unit, or a part
thereof, of an integrally constructed component. The
"module" may be the minimum unit, or a part thereof, for
performing one or more functions. The "module" may be
implemented mechanically or electronically. For exam-
ple, according to the present disclosure, the "module"
may include at least one of an application-specific inte-
grated circuit (ASIC) chip, field-programmable gate ar-
rays (FPGAs), and a programmable-logic device, which
are known or to be developed later and perform particular
functions.
[0075] According to various embodiments, at least a
part of the device (e.g., modules or functions thereof) or
the method (e.g., operations) may be implemented, for
example, as instructions stored in a non-transitory com-
puter-readable storage medium in a programming mod-
ule form. When the instructions are executed by a proc-
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essor (e.g., the processor 120), the processor may exe-
cute a function corresponding to the instructions. The
computer-readable storage medium may be, for exam-
ple, the memory 130.
[0076] The non-transitory computer-readable record-
ing medium may include magnetic media such as a hard
disk, a floppy disk, and a magnetic tape, optical media
such as a Compact Disc Read Only Memory (CD-ROM)
and a Digital Versatile Disc (DVD), magnetooptical media
such as a floptical disk, and hardware devices specially
configured to store and perform a program instruction.
In addition, the program instructions may include high
class language codes, which can be executed in a com-
puter by using an interpreter, as well as machine codes
made by a compiler. The hardware devices described
above may be configured to operate as one or more soft-
ware modules to perform the operations of the various
embodiments, and vice versa.
[0077] A module or programming module according to
various embodiments may include or exclude at least
one of the above-discussed components or further in-
clude any other component. The operations performed
by the module, programming module, or any other com-
ponent according to various embodiments may be exe-
cuted sequentially, in parallel, repeatedly, or by a heu-
ristic method. Additionally, some operations may be ex-
ecuted in different orders or omitted, or any other oper-
ation may be added.
[0078] According to various embodiments of the
present invention, a gesture sensing method of an elec-
tronic device may comprise the operations of detecting
an object, identifying a movement of the object and de-
termining a gesture type corresponding to the movement
of the object, activating a sensor for detecting a gesture
corresponding to the gesture type according to the de-
termined gesture type, and detecting the gesture through
the activated sensor.
[0079] According to various embodiments of the
present invention, the operation of identifying a move-
ment may comprise an operation of determining whether
the gesture type corresponding to the movement of the
object is a simple gesture type or a complex gesture type.
[0080] According to various embodiments of the
present invention, the operation of identifying a move-
ment may comprise the operations of receiving at least
one image corresponding to the movement of the object,
comparing the at least one received image with a pre-
stored reference image, and determining the movement
of the object as a simple gesture type if one of the refer-
ence images is identified as corresponding to an image
corresponding to the simple gesture according to the re-
sult of comparing.
[0081] According to various embodiments of the
present invention, the method may further comprise an
operation of determining the movement of the object as
a complex gesture type, if one of the reference images
corresponds to the complex gesture type.
[0082] According to various embodiments of the

present invention, the operation of activating a sensor
may comprise an operation of resetting a pre-activated
sensor for detecting the gesture.
[0083] According to various embodiments of the
present invention, the operation of detecting the object
may comprise detecting the object in a default mode. The
default mode may be a mode for activating an RGB sen-
sor, and deactivating an infrared (IR) sensor and a depth
sensor.
[0084] According to various embodiments of the
present invention, the operation of determining the move-
ment of the object may comprise the steps of switching
from the default mode to an extended mode according
to detection of the object, and determining a gesture type
corresponding to the object in the extended mode.
[0085] According to various embodiments of the
present invention, the extended mode may be a mode
for activating the RGB sensor, the IR sensor, and the
depth sensor, or a mode for deactivating the RGB sensor,
and activating the IR sensor and the depth sensor.
[0086] According to various embodiments of the
present invention, the extended mode can set the IR sen-
sor and the depth sensor with a frame rate for identifying
a gesture type corresponding to the movement of the
object.
[0087] According to various embodiments of the
present invention, the extended mode can be maintained
and a sensor for detecting a simple gesture correspond-
ing to the simple gesture can be activated in the case of
a simple gesture type according to the result of determin-
ing, and the extended mode can be switched to a full
performance mode and a sensor for detecting a complex
gesture corresponding to the gesture type can be acti-
vated in the full performance mode in the case of a com-
plex gesture type according to the result of determining.
[0088] According to various embodiments of the
present invention, the extended mode can set the IR sen-
sor and the depth sensor with a frame rate for detecting
the simple gesture in the case of a simple gesture type
according to the result of determining.
[0089] According to various embodiments of the
present invention, the full performance mode can set the
IR sensor and the depth sensor with a frame rate for
detecting the complex gesture.
[0090] According to various embodiments of the
present invention, the full performance mode can set the
IR sensor and the depth sensor with a maximum frame
rate.
[0091] In the present invention, a mode performed by
the electronic device can change according to user’s ges-
ture intention. A default mode as one of the modes per-
formed by the electronic device may mean a state that a
color camera using an RGB sensor is activated and a
depth camera is deactivated by deactivating a depth sen-
sor or an IR sensor. The default mode may be a mode
that the minimum number of sensors are activated to
detect an object performing a gesture. In the default
mode, the electronic device can reduce unnecessary
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power consumption by using minimally only the sensors
required.
[0092] An extended mode as one of the modes per-
formed by the electronic device may be a mode changed
from the default mode according to the detection of an
object. The extended mode may be a mode for identifying
a gesture type by detecting a gesture intention according
to a movement of the object. The electronic device op-
erating in the extended mode may use a preliminary es-
timation algorithm in order to identify a gesture type in-
tended by the movement of the object. According to the
preliminary estimation algorithm, the electronic device
can compare at least one received image corresponding
to a moving object with a pre-stored image and, according
to the comparison result, identify whether the gesture
type is a simple gesture type or a complex gesture type.
The preliminary estimation algorithm is used as an em-
bodiment, and other algorithms can be used according
to an object and/or a sensor detecting the object.
[0093] In order to receive at least one image of a mov-
ing object by applying the preliminary estimation algo-
rithm, an RGB sensor and a depth sensor can be acti-
vated in the extended mode. The depth sensor may be
set to operate with 5 fps (frame per second). According
to the activation of the RGB sensor, a color camera be-
comes active, and a depth camera using a depth sensor
can also be activated. Further, in the extended mode,
the color camera can be deactivated and only the depth
camera can be activated.
[0094] A full performance mode as one of the modes
performed by the electronic device may be a mode
changed from the extended mode, if the gesture intended
by the movement of object in the extended mode is iden-
tified as a complex gesture type. The full performance
mode may be a mode that sensors required for detecting
the complex gesture are set. For example, in order to
detect the complex gesture, the depth sensor can be set
to operate with a frame rate of a high value and the IR
sensor can be set to emit an IR light having a high illu-
mination value. As an embodiment, the maximum frame
rate can be 30 fps. Further, in the full performance mode,
the color camera can be deactivated and only the depth
camera can be set to operate.
[0095] In the present invention, a simple gesture is a
gesture included in the simple gesture type. The simple
gesture may mean a gesture detected with a lower
amount of computing. As an example of a simple gesture,
if the object is a user’s hand, a gesture of shaking the
hand right and left may correspond to the simple gesture.
The simple gesture can be detected only with the RGB
sensor, or detected with a depth camera configured with
an IR sensor and/or a depth sensor operating with a
frame rate of a low value.
[0096] In the present invention, a complex gesture is
a gesture included in the complex gesture type. The com-
plex gesture may mean a gesture detected with a greater
amount of computing. As an example of a complex ges-
ture, if the object is a user’s hand, a gesture of bending

a specific finger or pinching with specific fingers may cor-
respond to the complex gesture. It may be difficult to de-
tect the complex gesture only with the RGB sensor and
may require skeletonization processing. Skeletonization
processing is one of the methods for extracting a size
and an outline from images being received. Accordingly,
the complex gesture can be detected not only by the RGB
sensor but also by a depth camera configured with an IR
sensor and/or a depth sensor operating with a frame rate
of a high value.
[0097] Figures 4a to 4c illustrate examples according
to various embodiments of the present invention.
[0098] As an embodiment, Figures 4a to 4c illustrate
an electronic device 400 in an eye glasses type launched
with a VR (Virtual Reality) function as an example of an
electronic device. With reference to Figure 4a, a user
may wear the electronic device 400. The electronic de-
vice 400 may operate in a default mode. The default
mode may be a state in which a minimum number of
sensors are activated in order to detect an object and,
here, the minimum number of sensors may be an RGB
sensor as an embodiment.
[0099] As shown in Figure 4b, the electronic device
400 can detect an object. According to the detection of
the object, the electronic device 400 can switch an op-
erating mode from a default mode to an extended mode.
The extended mode may be a mode in which a sensor
required for detecting a movement of the object is acti-
vated. The extended mode may be a state in which a
color camera is activated and a depth camera is activated
by activating a depth sensor and/or an emitter of an IR
sensor. The extended mode can set the activated depth
sensor and/or the IR emitter with a minimum frame rate
to detect the object. As an embodiment, the minimum
frame rate may be 5 fps requiring minimum power con-
sumption. The rate of 5 fps is not a fixed value, and may
differ according to a user setting. By switching to the ex-
tended mode, the electronic device 400 can display a
state notification 410 additionally to notify a switching to
the extended mode.
[0100] The electronic device operating in the extended
mode can detect a movement of an object with at least
one of the color camera and the depth camera, and iden-
tify whether the gesture type intended by the movement
of object is a simple gesture type or a complex gesture
type.
[0101] The following operation can be performed in or-
der that the electronic device can identify whether the
gesture type intended by the movement of an object is a
simple gesture type or a complex gesture type. In the
extended mode, the electronic device can compare at
least one image received from at least one of the color
camera and the depth camera with an image pre-stored
in the electronic device. If the at least one received image
corresponds to a simple image among the images pre-
stored in the electronic device, the electronic device can
identify that the gesture type intended by the movement
of the object is a simple gesture type.
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[0102] Further, if the at least one received image cor-
responds to a complex image among the images pre-
stored in the electronic device, the electronic device can
determine that the gesture type intended by the move-
ment of the object is a complex gesture type,.
[0103] As shown in Figure 4b, the electronic device
can detect a shape of a hand as an object, and switch
an operating mode from a default mode to an extended
mode according to the detection of an object.
[0104] The electronic device operating in the extended
mode can identify that at least one image of a hand shape
received from at least one of the color camera and the
depth camera corresponds to an image of a pre-stored
simple gesture. Namely, the electronic device can iden-
tify that the movement of the object is intended as a sim-
ple gesture type. The electronic device can detect a sim-
ple gesture 401 in the extended mode without switching
the mode. The electronic device operating in the extend-
ed mode can detect the simple gesture 401 from a user
and perform an operation according to the detected sim-
ple gesture 401.
[0105] As an embodiment, the simple gesture 401 in-
cludes a pointing gesture and a grab gesture. The grab
gesture may require a higher frame rate than the pointing
gesture. Accordingly, even though the simple gesture
401 is detected in the identical extended mode, it may
be more effective to detect the grab gesture by setting a
higher frame rate than the pointing gesture. Accordingly,
the electronic device may have various sensor setting
values in order to detect various simple gestures.
[0106] As shown in Figure 4c, the electronic device
operating in the extended mode can identify that at least
one image of a hand shape received from at least one
of the color camera and the depth camera corresponds
to an image corresponding to a pre-stored complex ges-
ture. Namely, the electronic device can identify that a
movement of the object is intended as a complex gesture
type. The electronic device can switch from the extended
mode to a full performance mode in order to detect a
complex gesture 402. According to switching to the full
performance mode, the electronic device 400 can display
a state notification additionally for notifying the switching
to the full performance mode.
[0107] In order to detect a user’s complex gesture 402,
the full performance mode may be a mode of setting the
depth sensor with the highest frame rate value and the
IR sensor to emit an IR light with the highest illumination
value. The electronic device performing the full perform-
ance mode can detect the complex gesture 402, and per-
form an operation corresponding to the detected complex
gesture 402.
[0108] Figure 5 is a flowchart according to various em-
bodiments of the present invention.
[0109] With reference to operation 501, the electronic
device operates in a default mode.
The default mode may mean a state in which a color
camera using an RGB sensor is activated and a depth
camera using a depth sensor or an infrared sensor is

deactivated. In order to detect an object, the default mode
may be a state in which a minimum number of sensors
required for detecting the object are activated and, here,
the minimum number of sensors may be an RGB sensor
as an embodiment.
[0110] The electronic device detects an object at op-
eration 502 and switches to an extended mode at oper-
ation 503. In order to detect the object, the extended
mode may be a mode of activating sensors required for
detecting a movement of the object. The extended mode
may be a state in which a color camera is activated and
a depth camera is activated by activating a depth sensor
and/or an emitter of an IR sensor. The extended mode
may set the activated depth sensor and/or the IR emitter
to operate with a minimum frame rate in order to detect
the movement of an object. As an embodiment, the min-
imum frame rate may be 5 fps requiring minimum power
consumption. The rate of 5 fps is not a fixed value, and
may differ according to a user setting.
[0111] At operation 504, the electronic device operat-
ing in the extended mode identifies which type of gesture
is intended by the movement of the object by comparing
an image of at least one object received from the color
camera and/or the depth camera with a pre-stored image.
The electronic device may proceed to operation 505, if
the movement of object is identified as intending a simple
gesture type because the at least one received image
corresponds to an image corresponding to a simple ges-
ture among the pre-stored images.
[0112] At operation 505, the electronic device detects
a simple gesture by maintaining the extended mode. By
proceeding to operation 509, the electronic device can
perform an operation according to the detected simple
gesture.
[0113] If the movement of object is identified as intend-
ing a complex gesture type at operation 504 because the
at least one received image corresponds to an image
corresponding to a complex gesture among the pre-
stored images, the electronic device operating in the ex-
tended mode proceeds to operation 506.
[0114] At operation 506, the electronic device switches
the currently operating mode from the extended mode to
a full performance mode. The full performance mode may
be a mode of setting a depth sensor with the highest
frame rate value and an IR sensor to emit an IR light with
the highest illumination value in order to detect a user’s
complex gesture.
[0115] At operation 507, the electronic device detects
a complex gesture. At operation 508, the electronic de-
vice performs an operation according to the detected
complex gesture.
[0116] Although not shown in the drawing, additionally
after operation 508, the electronic device can return to
operation 501, if no more movement of an object is de-
tected, namely, if no gesture is generated.
[0117] According to various embodiments of the
present invention, an electronic device may comprise a
sensor unit for detecting an object and a movement of
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the object through at least one sensor; a camera module
for photographing the object and the movement of the
object through the at least one sensor; and a control unit
configured to detect the object, identify the movement of
the object, determine the gesture type corresponding to
the movement of the object, activate the sensor for de-
tecting the gesture corresponding to the gesture type ac-
cording to the determined gesture type, and detect the
gesture through the activated sensor.
[0118] According to various embodiments of the
present invention, the control unit may be configured to
identify whether the gesture type corresponding to the
movement of the object is a simple gesture type or a
complex gesture type.
[0119] According to various embodiments of the
present invention, the electronic device may further com-
prise a memory configured to store a reference image
corresponding to each of the simple gesture type and the
complex gesture type. The control unit may be configured
to receive at least one image corresponding to the move-
ment of the object, compare the received at least one
image with the reference image, and determine the
movement of the object as a simple gesture type if one
of the reference images is identified as corresponding to
an image corresponding to the simple gesture according
to the result of comparing.
[0120] According to various embodiments of the
present invention, the control unit may be configured to
determine the movement of the object as a complex ges-
ture type if one of the reference image is identified to
correspond to an image corresponding to the complex
gesture type according to the result of comparing.
[0121] According to various embodiments of the
present invention, the control unit may be configured to
reset a pre-activated sensor in order to detect the ges-
ture.
[0122] According to various embodiments of the
present invention, the control unit can set a default mode
to detect the object. The default mode may be a mode
for activating an RGB sensor and deactivating an infrared
(IR) sensor and a depth sensor.
[0123] According to various embodiments of the
present invention, the control unit may be configured to
switch the default mode to an extended mode according
to the detection of the object and determine a gesture
type according to the movement of the object in the ex-
tended mode.
[0124] According to various embodiments of the
present invention, the extended mode may be a mode
for activating the RGB sensor, the IR sensor, and the
depth sensor, or a mode for deactivating the RGB sensor,
and activating the IR sensor and the depth sensor.
[0125] According to various embodiments of the
present invention, the extended mode can set the IR sen-
sor and the depth sensor with a frame rate for identifying
a gesture type corresponding to the movement of the
object.
[0126] According to various embodiments of the

present invention, the control unit may be configured to
maintain the extended mode and activate a sensor for
detecting the gesture in the case of a simple gesture type
according to the result of determining, and switch the
extended mode to a full performance mode and activate
a sensor for detecting the gesture in the full performance
mode in the case of a complex gesture type according
to the result of determining.
[0127] According to various embodiments of the
present invention, the extended mode can set the IR sen-
sor and the depth sensor with a frame rate for detecting
the simple gesture in the case of a simple gesture type
according to the result of determining.
[0128] According to various embodiments of the
present invention, the full performance mode can set the
IR sensor and the depth sensor with a frame rate for
detecting the complex gesture.
[0129] According to various embodiments of the
present invention, the full performance mode can set the
IR sensor and the depth sensor with a maximum frame
rate.

Claims

1. A gesture sensing method of an electronic device,
the method comprising:

detecting an object;
identifying a movement of the object and deter-
mining a gesture type corresponding to the
movement of the object;
activating a sensor for detecting a gesture cor-
responding to the gesture type according to the
determined gesture type; and
detecting the gesture through the activated sen-
sor.

2. The method of claim 1, wherein identifying a move-
ment comprises determining whether the gesture
type corresponding to the movement of the object is
a simple gesture type or a complex gesture type.

3. The method of claim 2, wherein identifying a move-
ment comprises:

receiving at least one image corresponding to
the movement of the object;
comparing the received at least one image with
a pre-stored reference image; and
determining the movement of the object as a
simple gesture type if one of the reference im-
ages is identified as corresponding to an image
corresponding to the simple gesture according
to the result of comparing.

4. The method of claim 3, further comprising determin-
ing the movement of the object as a complex gesture
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type, if one of the reference images corresponds to
the complex gesture type according to the result of
comparing.

5. The method of claim 1, wherein activating a sensor
comprises resetting a pre-activated sensor for de-
tecting the gesture.

6. The method of claim 1, wherein detecting the object
comprises detecting the object in a default mode,
wherein the default mode is a mode for activating an
RGB sensor, and deactivating an infrared (IR) sen-
sor and a depth sensor.

7. The method of claim 6, wherein identifying a move-
ment of the object comprises:

switching from the default mode to an extended
mode according to detection of the object, and
determining a gesture type corresponding to the
object in the extended mode.

8. The method of claim 7, wherein the extended mode
is a mode for activating the RGB sensor, the IR sen-
sor, and the depth sensor, or
a mode for deactivating the RGB sensor, and acti-
vating the IR sensor and the depth sensor.

9. The method of claim 8, wherein the extended mode
sets the IR sensor and the depth sensor with a frame
rate for identifying a gesture type corresponding to
the movement of the object.

10. The method of claim 7, wherein the extended mode
is maintained and a sensor for detecting a simple
gesture corresponding to the simple gesture is acti-
vated in the case of the simple gesture type accord-
ing to the result of determining, and
the extended mode is switched to a full performance
mode and a sensor for detecting a complex gesture
corresponding to the gesture type is activated in the
full performance mode in the case of the complex
gesture type according to the result of determining.

11. The method of claim 10, wherein the extended mode
sets the IR sensor and the depth sensor with a frame
rate for detecting the simple gesture in the case of
the simple gesture type according to the result of
determining.

12. The method of claim 10, wherein the full performance
mode sets the IR sensor and the depth sensor with
a frame rate for detecting the complex gesture.

13. The method of claim 10, wherein the full performance
mode sets the IR sensor and the depth sensor with
a maximum frame rate.

14. An electronic device comprising:

a sensor unit for detecting an object and a move-
ment of the object through at least one sensor;
a camera module for photographing the object
and the movement of the object through the at
least one sensor; and
a control unit configured to detect the object,
identify the movement of the object, determine
the gesture type corresponding to the move-
ment of the object, activate the sensor for de-
tecting the gesture corresponding to the gesture
type according to the determined gesture type,
and detect the gesture through the activated
sensor.

15. The electronic device of claim 14, wherein the control
unit is configured to identify whether the gesture type
corresponding to the movement of the object is a
simple gesture type or a complex gesture type.

16. The electronic device of claim 15, further comprising
a memory configured to store a reference image cor-
responding to each of the simple gesture type and
the complex gesture type,
wherein the control unit is configured to receive at
least one image corresponding to the movement of
the object, compare the received at least one image
with the reference image, and determine the move-
ment of the object as a simple gesture type if one of
the reference images is identified as corresponding
to an image corresponding to the simple gesture ac-
cording to the result of comparing.

17. The electronic device of claim 16, wherein the control
unit is configured to determine the movement of the
object as a complex gesture type if one of the refer-
ence images is identified as corresponding to an im-
age corresponding to the complex gesture type ac-
cording to the result of comparing.

18. The electronic device of claim 14, wherein the control
unit is configured to reset a pre-activated sensor in
order to detect the gesture.

19. The electronic device of claim 14, wherein the control
unit sets a default mode to detect the object,
wherein the default mode is a mode for activating an
RGB sensor and deactivating an infrared (IR) sensor
and a depth sensor.

20. The electronic device of claim 19, wherein the control
unit is configured to switch the default mode to an
extended mode according to the detection of the ob-
ject, and
determine a gesture type according to the movement
of the object in the extended mode.
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21. The electronic device of claim 20, wherein the ex-
tended mode is a mode for activating the RGB sen-
sor, the IR sensor, and the depth sensor, or
a mode for deactivating the RGB sensor, and acti-
vating the IR sensor and the depth sensor.

22. The electronic device of claim 21, wherein the ex-
tended mode sets the IR sensor and the depth sen-
sor with a frame rate for identifying a gesture type
corresponding to the movement of the object.

23. The electronic device of claim 20, wherein the control
unit is configured to maintain the extended mode and
activate a sensor for detecting the gesture in the case
of the simple gesture type according to the result of
determining, and
switch the extended mode to a full performance
mode and activate a sensor for detecting the gesture
in the full performance mode in the case of the com-
plex gesture type according to the result of determin-
ing.

24. The electronic device of claim 23, wherein the ex-
tended mode sets the IR sensor and the depth sen-
sor with a frame rate for detecting the simple gesture
in the case of the simple gesture type according to
the result of determining.

25. The electronic device of claim 23, wherein the full
performance mode sets the IR sensor and the depth
sensor with a frame rate for detecting the complex
gesture.

26. The electronic device of claim 23, wherein the full
performance mode sets the IR sensor and the depth
sensor with a maximum frame rate.
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