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Description
Title of Invention: INPUT DEVICE, METHOD, AND SYSTEM

FOR ELECTRONIC DEVICE
Technical Field

The present disclosure relates to an input device, method and system for an electronic
device.
Background Art

As smart phones have been widely used, interfacing techniques between users and
electronic devices, that is, techniques enabling an electronic device to recognize
various user inputs and to provide various outputs according to recognized results,
have been increasingly developed.

In particular, it has been possible for a user to provide an input to an electronic
device conveniently and intuitively as if he or she writes a note by using an input
device, such as a pen, on a user input interface, such as a touch panel.

For example, with a currently used touch pen, it is possible to provide various
drawing inputs to an electronic device, in which case the electronic device may output
various drawing expressions on a display panel to correspond to the drawing inputs, re-
spectively.

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

regard to the present disclosure.
Disclosure of Invention

Technical Problem

At present, although an intuitive drawing input may be provided to an electronic
device with a touch pen, there is a limit in implementing a practical writing feeling,
like a drawing on a paper, on the electronic device using a writing instrument other
than a pen, such as a brush, for example.

Aspects of the present disclosure are to address at least the above-mentioned
problems and/or disadvantages and to provide at least the advantages described below.
Accordingly, an aspect of the present disclosure is to provide an input device, method
and system for an electronic device are intended to implement a drawing feeling of a
practical writing instrument other than a pen for a drawing implemented on the

electronic device, and to output the drawing to be similar to a practical one.
Solution to Problem

In accordance with an aspect of the present disclosure, an input device for an
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electronic device is provided. The input device includes a pen including an input
reactor configured to provide an input signal to the electronic device, and at least one

detachable drawing unit attached to the pen and including a drawing contact unit.
In accordance with another aspect of the present disclosure, an input method of an

electronic device is an input method of an electronic device using an input device
including a drawing unit is provided. The input method includes acquiring drawing
unit -related information, confirming an attribute of the drawing unit based on the
acquired drawing unit -related information, receiving a drawing input by an input
device, to which the drawing unit is attached, using a touch panel of the electronic
device, and outputting a drawing expression through the display of the electronic
device in response to an attribute of the drawing unit and a drawing pattern of the
drawing input.

In accordance with another aspect of the present disclosure, an input system of an
electronic device is provided. The input system includes an input device including a
pen including an input reactor configured to provide an input signal to the electronic
device, and at least one detachable drawing unit attached to the pen and including a
drawing contact unit, and an electronic device including a touch panel configured to
receive a drawing input by the input device, to which the drawing unit is attached, a
display panel configured to output a drawing expression corresponding to the drawing
input, and a processor configured to confirm an attribute of the drawing unit based on
unique information of the drawing unit, and to control the drawing expression output in
response to the attribute of the drawing unit and a drawing pattern of the drawing
input.

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

Advantageous Effects of Invention

According to various embodiments of the present invention, the input device for an
electronic device may be equipped with various drawing means. Thus, it is possible to
implement practical drawing feelings of various writing instruments on the electronic
device.

According to various embodiments of the present invention, the input device for an
electronic device is equipped with drawing means having unique information. Thus,
the electronic device may provide a corresponding drawing expression using the
unique information of each of the drawing means.

According to various embodiments of the present invention, an input method and
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system for an electronic device may provide drawing expressions corresponding to
drawing inputs using various drawing means.
Brief Description of Drawings

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

FIG. 1 illustrates a network environment including an electronic device according to
various embodiments of the present disclosure;

FIG. 2 is a block diagram of an electronic device according to various embodiments
of the present disclosure;

FIGS. 3A, 3B, 3C, and 3D are views exemplifying an input device according to an
embodiment of the present disclosure;

FIG. 4 is a view exemplifying an input device according to another embodiment of
the present disclosure;

FIG. 5A is a view exemplifying an input device according to an embodiment of the
present disclosure;

FIGS. 5B, 5C, 5D, and 5E are views exemplifying an input device including a tip
storage unit according to an embodiment of the present disclosure;

FIG. 6 is a view exemplifying an input device according to an embodiment of the
present disclosure;

FIGS. 7A, 7B, 7C, and 7D are views exemplifying a drawing contact unit according
to various embodiments of the present disclosure;

FIG. 8 is a flowchart illustrating an input method of an electronic device according to
an embodiment of the present disclosure;

FIGS. 9A and 9B are views illustrating a screen representing an input operation of an
electronic device according to various embodiments of the present disclosure;

FIG. 10 is a flowchart illustrating an input method of an electronic device according
to another embodiment of the present disclosure;

FIG. 11 is a view illustrating a configuration of an expression attribute determination
unit of an electronic device according to an embodiment of the present disclosure;

FIG. 12 is a view illustrating an embodiment of an electronic device input system for
describing an operation of a thickness adjustment unit according to an embodiment of
the present disclosure;

FIGS. 13A, 13B, and 13C are views exemplifying an implementation of drawing by
a dry brush effect adjustment unit according to an embodiment of the present
disclosure; and

FIG. 14 is a view illustrating an embodiment of an electronic device input system
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according to an embodiment of the present disclosure.
Throughout the drawings, it should be noted that like reference numbers are used to

depict the same or similar elements, features, and structures.
Mode for the Invention

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

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

9 <o

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

As used in the present disclosure, the expression “include” or “may include” refers to
the existence of a corresponding function, operation, or constituent element, and does
not limit one or more additional functions, operations, or constituent elements. Further,
as used in the present disclosure, the term such as “include” or “have” may be
construed to denote a certain characteristic, number, operation, constituent element,
component or a combination thereof, but may not be construed to exclude the existence
of or a possibility of addition of one or more other characteristics, numbers, operations,
constituent elements, components or combinations thereof.

As used in the present disclosure, the expression “or” includes any or all com-
binations of words enumerated together. For example, the expression "A or B" may
include A, may include B, or may include both A and B.

While expressions including ordinal numbers, such as "first" and "second", as used in
the present disclosure may modify various constituent elements, such constituent
elements are not limited by the above expressions. For example, the above expressions
do not limit the sequence and/or importance of the corresponding constituent elements.

The above expressions may be used merely for the purpose of distinguishing a con-
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stituent element from other constituent elements. For example, a first user device and a
second user device indicate different user devices although both are user devices. For
example, a first constituent element may be termed a second constituent element, and
likewise a second constituent element may also be termed a first constituent element
without departing from the scope of the present disclosure.

When a component is referred to as being "connected" or "accessed" to any other
component, it should be understood that the component may be directly connected or
accessed to the other component, but another new component may also be interposed
between them. Contrarily, when a component is referred to as being "directly
connected” or "directly accessed" to any other component, it should be understood that
there is no new component between the component and the other component.

The terms as used in various embodiments of the present disclosure are merely for
the purpose of describing particular embodiments and are not intended to limit the
present disclosure. Singular forms are intended to include plural forms unless the
context clearly indicates otherwise.

Unless defined otherwise, all terms used herein, including technical terms and
scientific terms, have the same meaning as commonly understood by a person of
ordinary skill in the art to which the present disclosure pertains. Such terms as those
defined in a generally used dictionary are to be interpreted to have the meanings equal
to the contextual meanings in the relevant field of art, and are not to be interpreted to
have ideal or excessively formal meanings unless clearly defined in the present
disclosure.

An electronic device according to the present disclosure may be a device including a
communication function. For example, the electronic device may include at least one
of a smartphone, a tablet personal computer (PC), a mobile phone, a video phone, an
electronic book (e-book) reader, a desktop PC, a laptop PC, a netbook computer, a
personal digital assistant (PDA), a portable multimedia player (PMP), a Moving
Picture Experts Group (MPEG-1 or MPEG-2) Audio Layer III (MP3) player, a mobile
medical appliance, a camera, and a wearable device (e.g., a head-mounted-device
(HMD) such as electronic glasses, electronic clothes, an electronic bracelet, an
electronic necklace, an electronic appcessory, electronic tattoos, or a smartwatch).

According to various embodiments, the electronic device may be a smart home
appliance with a communication function. The smart home appliance as the electronic
device, for example, may include at least one of a television, a digital versatile disc
(DVD) player, an audio, a refrigerator, an air conditioner, a vacuum cleaner, an oven, a
microwave oven, a washing machine, an air cleaner, a set-top box, a TV box (e.g.,
Samsung HomeSync™, Apple TV™, or Google TV™), a game console, an electronic

dictionary, an electronic key, a camcorder, and an electronic photo frame.
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According to various embodiments, the electronic devices may include at least one of
various medical devices (e.g., magnetic resonance angiography (MRA), magnetic
resonance imaging (MRI), computed tomography (CT), and ultrasonic machines),
navigation equipment, a global positioning system (GPS) receiver, an event data
recorder (EDR), a flight data recorder (FDR), an automotive infotainment device,
electronic equipment for ships (e.g., ship navigation equipment and a gyrocompass),
avionics, security equipment, a vehicle head unit, an industrial or home robot, an
automatic teller machine (ATM) of a banking system, and a point of sales (POS) in a
shop.

According to various embodiments, the electronic device may include at least one of
a part of furniture or a building/structure, an electronic board, an electronic signature
receiving device, a projector, and various kinds of measuring instruments (e.g., a water
meter, an electric meter, a gas meter, and a radio wave meter). The electronic device
according to the present disclosure may be a combination of one or more of the afore-
mentioned various devices. Further, the electronic device according to the present
disclosure may be a flexible device. Further, it will be apparent to those skilled in the
art that the electronic device according to the present disclosure is not limited to the
aforementioned devices.

Hereinafter, an electronic device according to various embodiments of the present
disclosure will be discussed with reference to the accompanying drawings. The term “a
user” as used in various embodiments may refer to any person who uses an electronic
device or any other device (e.g., an artificial intelligence electronic device) using an
electronic device.

FIG. 1 illustrates a network environment including an electronic device according to
various embodiments of the present disclosure.

Referring to FIG. 1, a network environment 100 may include an network device 101.
The electronic device 101 may include a bus 110, a processor 120, a memory 130, an
input/output interface 140, a display unit 150, a communication interface 160, and an
application control module 170.

The bus 110 may be a circuit interconnecting the aforementioned components and
transmitting communication (e.g., a control message) between the aforementioned
components.

The processor 120, for example, may receive instructions from the aforementioned
components (e.g., the memory 130, the input/output interface 140, the display unit150,
the communication interface 160, and the application control module 170) other than
the processor 120 through the bus 110, decode the received instructions, and perform
operations or data processing according to the decoded instructions.

The memory 130 may store instructions or data received from or generated by the
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processor 120 or other components (e.g., the input/output interface 140, the display
unit 150, the communication interface 160, and the application control module 170).
The memory 130 may include programming modules, for example, a kernel 131,
middleware 132, an application programming interface (API) 133, and applications
134. Each of the programming modules as described above may be formed by
software, firmware, hardware, or a combination of two or more thereof.

The kernel 131 may control or manage system resources (e.g., the bus 110, the
processor 120, and the memory 130) used to execute operations or functions im-
plemented in the remaining other programming modules, for example, the middleware
132, the API 133, and the applications 134. Further, the kernel 131 may provide an
interface that allows the middleware 132, the API 133, or the applications 134 to
access and control or manage individual components of the electronic device 101.

The middleware 132 may serve to mediate between the API 133 or the applications
134 and the kernel 131, that is, allow the API 133 or the application 134 to com-
municate and exchange data with the kernel 131. Further, the middleware 132 may
perform control (e.g., scheduling or load balancing) for task requests received from the
applications 134 by using, for example, a method of assigning a priority for use of the
system resource (e.g., the bus 110, the processor 120, or the memory 130) of the
electronic device 101 to at least one of the applications 134.

The API 133 is an interface for allowing the applications 134 to control functions
provided by the kernel 131 and the middleware 132, and may include at least one
interface or function (e.g., instruction) for, for example, file control, window control,
image processing, or text control.

According to various embodiments, the applications 134 may include an Short
Message Service (SMS)/ Multimedia Messaging Service (MMS) application, an e-mail
application, a calendar application, an alarm application, a health care application (e.g.,
an application for measuring the amount of exercise or blood glucose), and an envi-
ronmental information application (e.g., an application for providing atmospheric
pressure information, humidity information, temperature information, and the like).
Additionally or alternatively, the applications 134 may include an application as-
sociated with information exchange between the electronic device 101 and an external
electronic device (e.g., another electronic device 104). The application associated with
information exchange, for example, may include a notification relay application for
transferring specific information to the external electronic device or a device
management application for managing the external electronic device.

For example, the notification relay application may include a function of transferring
notification information, generated in another application of the electronic device 101

(e.g., the SMS/MMS application, the e-mail application, the health care application, or
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the environmental information application), to an external electronic device (e.g., the
other electronic device 104). Additionally or alternatively, the notification relay ap-
plication, for example, may receive notification information from an external
electronic device (e.g., the other electronic device 104) and provide the received noti-
fication information to a user. The device management application, for example, may
manage (e.g., install, remove, or update) a function for at least a part of an external
electronic device (e.g., the other electronic device 104) communicating with the
electronic device 101 (e.g., a function of turning on/off an external electronic device
(or some components thereof) or adjusting the brightness (or resolution) of a display),
an application running on the external electronic device, or a service provided in the
external electronic device (e.g., a calling or messaging service).

According to various embodiments, the applications 134 may include an application
specified according to the attribute (e.g., type) of an external electronic device (e.g.,
the other electronic device 104). For example, when the external electronic device is an
MP3 player, the applications 134 may include an application associated with music
playback. Similarly, when the external electronic device is a mobile medical device,
the applications 134 may include an application associated with health care. According
to an embodiment, the applications 134 may include at least one of an application
assigned to the electronic device 101 and an application received from an external
electronic device (e.g., the server 106 or the other electronic device 104).

The input/output interface 140, for example, may transfer instructions or data, input
from a user through an input/output device (e.g., a sensor, a keyboard, or a touch
screen), to the processor 120, the memory 130, the communication interface 160, or
the application control module 170 through the bus 110. For example, the input/output
interface 140 may provide the processor 120 with data corresponding to a user’s touch
input through a touch screen. Further, the input/output interface 140 may, for example,
receive instructions or data from the processor 120, the memory 130, the commu-
nication interface 160, or the application control module 170 through the bus 110 and
output the received instructions or data through the input/output device (e.g., a speaker
or a display). For example, the input/output interface 140 may output voice data
processed by the processor 120 to a user through a speaker.

The display unit 150 may display various pieces of information (e.g., multimedia
data or text data) to a user.

The communication interface 160 may establish communication between the
electronic device 101 and an external electronic device (e.g., the other electronic
device 104 or the server 106). For example, the communication interface 160 may be
connected to the network 162 through wireless or wired communication and thereby

communicate with the external device. The wireless communication, for example, may
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include at least one of WiFi, Bluetooth (BT), near field communication (NFC), a GPS,
and cellular communication (e.g., Long Term Evolution (LTE), LTE-Advanced
(LTE-A), Code Division Multiple Access (CDMA), Wideband CDMA (WCDMA),
Universal Mobile Telecommunications System (UMTS), Wireless Broadband
(WiBro), or Global System for Mobile communications (GSM)). The wired commu-
nication, for example, may include at least one of a universal serial bus (USB), a high
definition multimedia interface (HDMI), recommended standard 232 (RS-232), and a
plain old telephone service (POTS).

According to an embodiment, the network 162 may be a telecommunications
network. The telecommunications network may include at least one of a computer
network, the Internet, the Internet of things, and a telephone network. According to an
embodiment, a protocol (e.g., a transport layer protocol, a data link layer protocol, or a
physical layer protocol) for communication between the electronic device 101 and an
external device may be supported by at least one of the applications 134, the ap-
plication programming interface 133, the middleware 132, the kernel 131, and the
communication interface 160.

The application control module 170 may process at least some pieces of information
acquired from other components (e.g., the processor 120, the memory 130, the input/
output interface 140, and the communication interface 160) and provide the processed
information to a user in various ways. For example, the application control module 170
may recognize information on connection components provided in the electronic
device 101, store the information on connection components in the memory 130, and
execute the applications 130, based on the stored information on connection
components.

FIG. 2 illustrates a block diagram of an electronic device according to various em-
bodiments of the present disclosure. The electronic device, for example, may constitute
all or a part of the electronic device 101 shown in FIG. 1.

Referring to FIG. 2, an electronic device 200 may include at least one application
processor (AP) 210, a communication module 220, at least one subscriber identity
module (SIM) card slots 224_1~224_N, a memory 230, a sensor module 240, an input
module 250, a display 260, an interface 270, an audio module 280, a camera module
291, a power management module 295, a battery 296, an indicator 297, and a motor
298.

The AP 210 may drive an operating system or an application program to control a
plurality of hardware or software components connected to the AP 210, and may
perform processing and operations of various data including multimedia data. The AP
210, for example, may be implemented as a system on chip (SoC). According to an

embodiment, the AP 210 may further include a graphic processing unit (GPU) (not
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perform data transmission/reception in communication with other electronic devices
(e.g., the other electronic device 104 and the server 106) connected to the electronic
device 200 (e.g., the electronic device 101) through a network. According to an em-
bodiment, the communication module 220 may include a cellular module 221, a WiFi
module 223, a BT module 225, a GPS module 227, an NFC module 228, and a radio
frequency (RF) module 229.

The cellular module 221 may provide a voice call, a video call, an SMS service, an
Internet service, and the like through a communication network (e.g., LTE, LTE-A,
CDMA, WCDMA, UMTS, , WiBro, or GSM). Also, the cellular module 221 may
identify and authenticate an electronic device in a communication network by using,
for example, a subscriber identification module (e.g., the SIM card). According to an
embodiment, the cellular module 221 may perform at least some of the functions that
may be provided by the AP 210. For example, the cellular module 221 may perform at
least a multimedia control function.

According to an embodiment, the cellular module 221 may include a communication
processor (CP). Further, the cellular module 221, for example, may be implemented as
a SoC. Although the cellular module 221 (e.g., a CP), the memory 230, the power
management module 295, and the like are shown as separate elements from the AP 210
in FIG. 2, the AP 210 may be implemented to include at least some (e.g., the cellular
module 221) of the aforementioned elements according to an embodiment.

According to an embodiment, the AP 210 or the cellular module 221 (e.g., a CP) may
load a command or data received from at least one of a non-volatile memory and other
elements connected thereto into a volatile memory and process the loaded command or
data. Further, the AP 210 or the cellular module 221 may store data received from or
generated by at least one of other elements in a non-volatile memory.

Each of the WiFi module 223, the BT module 225, the GPS module 227, and the
NFC module 228, for example, may include a processor for processing data
transmitted or received through the corresponding module. Although the cellular
module 221, the WiFi module 223, the BT module 225, the GPS module 227, and the
NFC module 228 are shown as separate blocks in FIG. 2, at least some (e.g., two or
more) of the cellular module 221, the WiFi module 223, the BT module 225, the GPS
module 227, and the NFC module 228 may be included in one integrated chip (IC) or
one IC package according to an embodiment. For example, at least some of processors
corresponding to the cellular module 221, the WiFi module 223, the BT module 225,
the GPS module 227, and the NFC module 228 respectively (e.g., a CP corresponding

to the cellular module 221 and a WiFi processor corresponding to the WiFi module
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223) may be implemented as one SoC.

The RF module 229 may perform data transmission/reception, for example, RF
signal transmission/reception. Although not shown in the drawing, the RF module 229,
for example, may include a transceiver, a power amp module (PAM), a frequency
filter, a low noise amplifier (LNA), and the like. Also, the RF module 229 may further
include a component for transmitting/receiving an electromagnetic wave over the air in
wireless communication, such as a conductor or a conducting wire. Although FIG. 2
shows that the cellular module 221, the WiFi module 223, the BT module 225, the
GPS module 227, and the NFC module 228 share one RF module 229, at least one of
the cellular module 221, the WiFi module 223, the BT module 225, the GPS module
227, and the NFC module 228 may perform RF signal transmission/reception through
a separate RF module according to an embodiment.

The at least one SIM card 226_1 to 226_N may be a card including a subscriber iden-
tification module, and may be inserted into at least one slot 224_1 to 224_N formed in
a certain position of the electronic device. The at least one SIM card 226_1 to 226_N
may include unique identification information (e.g., integrated circuit card identifier
(ICCID)) or subscriber information (e.g., international mobile subscriber identity
(IMSD)).

The memory 230 (e.g., the memory 130) may include an internal memory 232 or an
external memory 234. The internal memory 232, for example, may include at least one
of a volatile memory (e.g., a dynamic RAM (DRAM), a static RAM (SRAM), or a
synchronous dynamic RAM (SDRAM)) and a non-volatile memory (e.g., a one-time
programmable ROM (OTPROM), a programmable ROM (PROM), an erasable and
programmable ROM (EPROM), an electrically erasable and programmable ROM
(EEPROM), a mask ROM, a flash ROM, a NAND flash memory, or an NOR flash
memory).

According to an embodiment, the internal memory 232 may be a solid state drive
(SSD). The external memory 234 may further include a flash drive, for example, a
compact flash (CF), a secure digital (SD), a micro secure digital (Micro-SD), a mini
secure digital (Mini-SD), an extreme digital (xD), or a memory stick. The external
memory 234 may be functionally connected to the electronic device 200 through
various interfaces. According to an embodiment, the electronic device 200 may further
include a storage device (or storage medium) such as a hard drive.

The sensor module 240 may measure a physical quantity or detect an operation state
of the electronic device 200 and convert the measured or detected information into an
electronic signal. The sensor module 240, for example, may include at least one of a
gesture sensor 240A, a gyro sensor 240B, an atmospheric pressure sensor 240C, a

magnetic sensor 240D, an acceleration sensor 240E, a grip sensor 240F, a proximity
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sensor 240G, a color sensor 240H (e.g., a red, green and blue (RGB) sensor), a
biometric sensor 2401, a temperature/humidity sensor 240J, a light sensor 240K, and a
ultraviolet (UV) sensor 240M. Additionally or alternatively, the sensor module 240, for
example, may include an E-nose sensor (not shown), an electromyography (EMG)
sensor (not shown), an electroencephalogram (EEG) sensor (not shown), an electro-
cardiogram (ECGQG) sensor (not shown), an infrared (IR) sensor (not shown), an iris
scanner (not shown), and/or a fingerprint sensor (not shown). The sensor module 240
may further include a control circuit for controlling one or more sensors included
therein.

The input module 250 may include a touch panel 252, a (digital) pen sensor 254, a
key 256, or an ultrasonic input unit 258. The touch panel 252 that recognizes a touch
input, for example, may include at least one of a capacitive touch panel, a resistive
touch panel, an infrared touch panel, and an acoustic wave touch panel. Also, the touch
panel 252 may further include a control circuit. When the touch panel is a capacitive
touch panel, it may recognize a physical contact or proximity. The touch panel 252
may also further include a tactile layer. In this case, the touch panel 252 may provide a
tactile response to a user.

The (digital) pen sensor 254, for example, may be implemented using a unit identical
or similar to a unit for receiving a touch input from a user or using a separate
recognition sheet. The key 256, for example, may include a physical button, an optical
key, or a keypad. The ultrasonic input unit 258 is a unit that may identify data by
generating an ultrasonic signal through an input tool and detecting a sonic wave
through a microphone (e.g., the microphone 688) in the electronic device 600, and is
capable of wireless recognition. According to an embodiment, the electronic device
200 may also receive a user input from an external device (e.g., computer or server)
connected thereto by using the communication module 220.

The display 260 (e.g., the display unit 150) may include a panel 262, a hologram unit
264, or a projector 266. The panel 262, for example, may be a liquid crystal display
(LCD) or an active matrix-organic light emitting diode (AM-OLED). The panel 262,
for example, may be implemented to be flexible, transparent, or wearable. The panel
262 may also be incorporated into one module together with the touch panel 252. The
hologram unit 264 may show a stereoscopic image in the air by using light in-
terference. The projector 266 may display an image by projecting light onto a screen.
The screen, for example, may be located inside or outside of the electronic device 200.
According to an embodiment, the display 260 may further include a control circuit for
controlling the panel 262, the hologram unit 264, or the projector 266.

The interface 270, for example, may include a high-definition multimedia interface
(HDMI) 272, a USB 274, an optical interface 276, or a D-subminiature (D-sub) 278.
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The interface 270, for example, may be included in the communication interface 160
shown in FIG. 1. Additionally or alternatively, the interface 290, for example, may
include a mobile high-definition link (MHL) interface, a SD card/multimedia card
(MMC) interface, or an infrared data association (IrDA) interface.

The audio module 280 may provide bidirectional conversion between a sound and an
electronic signal. At least some elements of the audio module 280, for example, may
be included in the input/output interface 140 shown in FIG. 1. The audio module 280,
for example, may process sound information input or output through a speaker 282, a
receiver 284, earphones 286, or the microphone 288.

The camera module 291 is a device that may take both still and moving images, and
according to an embodiment, may include one or more image sensors (e.g., a front
sensor or a rear sensor, not shown), a lens (not shown), an image signal processor (ISP)
(not shown), or a flash (e.g., an LED or xenon lamp, not shown).

The power management module 295 may manage power of the electronic device
200. Although not shown, the power management module 295, for example, may
include a power management integrated circuit (PMIC), a charger IC, or a battery or
fuel gauge.

The PMIC, for example, may be mounted in an IC or an SoC semiconductor.
Charging methods may be classified into wired charging and wireless charging. The
charger IC may charge a battery, and may prevent an overvoltage or excess current
from being induced or flowing from a charger. According to an embodiment, the
charger IC may include a charger IC for at least one of the wired charging and the
wireless charging. Examples of the wireless charging include magnetic resonance
charging, magnetic induction charging, and electromagnetic charging, and an ad-
ditional circuit such as a coil loop, a resonance circuit, and a rectifier may be added for
the wireless charging.

The battery gauge, for example, may measure the residual capacity, charge in
voltage, current, or temperature of the battery 296. The battery 296 may store or
generate electricity, and may supply power to the electronic device 200 by using the
stored or generated electricity. The battery 296, for example, may include a
rechargeable battery or a solar battery.

The indicator 297 may display a specific status of the electronic device 200 or a part
thereof (e.g., the AP 210), for example, a boot-up status, a message status, or a
charging status. The motor 298 may convert an electrical signal into a mechanical
vibration. Although not shown, the electronic device 200 may include a processing unit
(e.g., GPU) for supporting a mobile TV. The processing unit for supporting a mobile
TV may process media data pursuant to a certain standard, for example, digital

multimedia broadcasting (DMB), digital video broadcasting (DVB), or media flow.
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Each of the above described elements of the electronic device according to the
present disclosure may be formed by one or more components, and the names of the
corresponding elements may vary according to the type of the electronic device. The
electronic device according to the present disclosure may include at least one of the
above described elements, and may exclude some of the elements or further include
other additional elements. Further, some of the elements of the electronic device
according to the present disclosure may be coupled to form a single entity while
performing the same functions as those of the corresponding elements before the
coupling.

The term “module” as used in the present disclosure, for example, may mean a unit
including one of hardware, software, and firmware or any combination of two or more
of them. The “module”, for example, may be interchangeable with the term “unit”,
“logic”, “logical block™, “component”, or “circuit”. The "module" may be the smallest
unit of an integrated component or a part thereof. The "module” may be the smallest
unit that performs one or more functions or a part thereof. The “module” may be me-
chanically or electronically implemented. For example, the “module” according to the
present disclosure may include at least one of an application-specific integrated circuit
(ASIC) chip, a field-programmable gate arrays (FPGA), and a programmable-logic
device for performing certain operations, which are now known or will be developed in
the future.

According to various embodiments of the present disclosure, an electronic device
input system may include an electronic device 200 and an input device configured to
provide an input to the electronic device 200. An example of an input device is a pen
type input device configured to enable a user to provide an input by grasping the input
device as if the user writes.

According to various embodiments of the present disclosure, the input device may
include a pen and at least one detachable drawing unit attached to the pen so as to
provide various writing feelings to the user. The detachable drawing unit may be
various in type, shape, size and material depending on various embodiments thereof,
and may be attached to the pen in various ways.

FIGS. 3A to 3D are views exemplifying an input device according to an embodiment
of the present disclosure.

Referring to FIGS. 3A to 3D, according to an embodiment, an input device may
include a pen 310 and a case-type drawing unit 320 as an example of the detachable
drawing unit.

Referring to FIG. 3A, according to an embodiment, the pen 310 may include a pen
point portion 311 and a pen holder portion 312. Also, an input reactor 313 configured

to provide an input signal to the electronic device 200 may be provided within the pen
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310. The touch panel 252 of the electronic device 200 may receive an input from the
input reactor 313 so as to generate an input signal. The electronic device 200 may
receive a touch input or proximity input provided by the input reactor 313. For
example, the input reactor 313 may include a resonance screen configured to induce an
electromagnetic field on the touch panel 252. In addition, the pen 310 may further
include an activator 314. When the activator 314 is activated, an input of another
attribute may be provided to the electronic device 200, for example, in a manner of
controlling a physical attribute of the electromagnetic field (e.g., strength or
frequency).

According to an embodiment, the case-type drawing unit 320 may include an input
unit 321 including a drawing contact unit 325 such as a brush, and a support portion
323 coupled with the input unit 321 and used as the user’s support unit. The input unit
321 may cover the pen point portion 311 of the pen 310. The input unit 321 may
include drawing contact units 325 of various types, shapes, sizes or material charac-
teristics. The various drawing contact units 325 may provide the user with various
writing feelings. The support portion 323 may cover the pen holder portion 312 of the
pen 310.

The input unit 321 and the support portion 323 may be coupled with each other at a
coupling region 324 in various manners.

Referring to FIGS. 3B, 3C, and 3D, the input unit 321 and the support portion 323 of
the case-type drawing unit 320 may be separated from each other, and the pen 310 may
be inserted into a space therebetween when they are separated from each other. The
input unit 321 may cover the pen point portion 311, and the support portion 323 may
cover the pen holder portion 312.

According to an embodiment, the case-type drawing unit 320 may further include a
button unit 326 so that the user may activate the activator 314 even after the case-type
drawing unit 320 covers the pen 310. The button unit 326 may be formed at a position
corresponding to the activator 314 of the pen 310 covered by the case-type drawing
unit 320.

Meanwhile, a communication chip 322, for example, a short distance communication
chip may be included in the drawing unit so as to store related information of each
drawing unit and to transmit the related information to the electronic device 200. For
example, the communication chip 322 may be inserted into the inside of the input unit
321 of the case-type drawing unit 320. The related information of the drawing unit
may be, for example, unique ID information of the corresponding drawing unit. The
unique ID of the drawing unit may be set to be varied depending on the type, shape,
size or material characteristic of the drawing contact unit 325. The communication

chip 322 may transmit the unique ID of the corresponding drawing unit to the



16

WO 2015/152628 PCT/KR2015/003236

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

electronic device 200, and the electronic device 200 may confirm the attribute of the
drawing unit corresponding to the received unique ID. The electronic device 200 may
output a drawing expression corresponding to a received drawing input, based on the
determined attribute of the drawing unit.

FIG. 4 is a view exemplifying an input device according to another embodiment of
the present disclosure

Referring to FIG. 4, according to another embodiment, an input device may include a
pen 310 and a cap-type drawing unit 420 as an example of the detachable drawing unit.

As illustrated in FIGS. 3A to 3C, the pen 310 may include a pen point portion 311, a
pen holder portion 312, an input reactor 313, and an activator 314. In addition, the pen
310 may further include a groove 315 for attaching the cap-type drawing unit 420. The
groove 315 may be formed on an area where the pen point portion 311 and the pen
holder portion 312 are coupled with each other.

According to an embodiment, the cap-type drawing unit 420 may include a drawing
contact unit 423 such as a brush, and a main body 424 configured to cover the pen
point portion 311 of the pen 310. The main body 424 may include a operation 422
formed thereon to be accommodated to the groove 315 formed on the pen 310. When
the operation 422 of the cap-type drawing unit 420 is accommodated in the groove 315
of the pen 310, the cap-type drawing unit 420 may be fixed to the pen 310. Besides, the
pen 310 and the cap-type drawing unit 420 may be coupled with each other in a
coupling region 430 in various ways.

As illustrated in the embodiment of FIGS. 3A to 3C, the cap-type drawing unit 420
may include a communication chip 421, such as a short distance communication chip,
configured to related information of respective drawing unit and to transmit the related
information to the electronic device 200.

FIG. 5A is a view exemplifying an input device according to still another em-
bodiment of the present disclosure.

Referring to FIG. 5A, according to still another embodiment, an input device may
include a pen 310, and a tip-exchangeable drawing unit 520 as an example of the de-
tachable drawing unit.

As illustrated in FIGS. 3A to 3D, the pen 310 may include a pen point portion 311, a
pen holder portion 312, an input reactor 313, and an activator 314. In addition, the pen
310 may further include a reception unit 316 configured to receive the tip-
exchangeable drawing unit 520. The reception unit 316 may be formed inside the pen
point portion 311 of the pen 310.

According to an embodiment, the tip-exchangeable drawing unit 520 may include a
drawing contact unit 522, such as a brush, and an insertion portion 523 inserted into

the reception unit 316 of the pen 310. In addition, the tip-exchangeable drawing unit
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520 may further include a shoulder 521 acting as a locking operation at the time of
insertion.

According to an embodiment of the present disclosure, the pen 310 may include a
communication chip (not illustrated), such as a short distance communication chip.
The pen 310 may detect the inserted tip-exchangeable drawing unit 520 through, for
example, a sensor unit (not illustrated). In addition, based on a sensed result, the pen
310 may confirm the unique information of the corresponding tip-exchangeable
drawing unit 520, and transmit the confirmed information to the electronic device 200
through the communication chip. According to another embodiment, the tip-
exchangeable drawing unit 520 may include a communication chip (not illustrated),
such as a short distance communication chip, configured to store the unique in-
formation and to transmit the information to the electronic device 200.

FIGS. 5B to 5E are views exemplifying an input device including a tip storage unit
530 according to an embodiment of the present disclosure.

Referring to FIG. 5B, a tip removing unit 540 may be included on the tip end of the
pen holder portion 312 of the pen 310. The tip removing unit 540 may form a single
body with the pen holder portion 312 to be separated in various ways. For example, as
illustrated in the drawing, the tip removing unit 540 may be separated in a screw
manner. The pen holder portion 312 may be provided with a tip storage unit 530
configured to store the tip-exchangeable drawing unit 520 therein when the tip
removing unit 540 is separated.

Referring to FIGS. 5C, 5D, and SE, the separated tip removing unit 540 may be used
for removing the tip-exchangeable drawing unit 520 inserted into the reception unit
316 of the pen 310. For example, when the user introduce the shoulder 521 of the tip-
exchangeable drawing unit 520 into a space between tongs 543 and then pushes first
and second buttons 541 and 542, the tongs 543 may be fixed to the shoulder 521. Then,
when the tip-exchangeable drawing unit 520 is pulled out from the reception unit 316,
the tip-exchangeable drawing unit 520 may be separated from the pen 310. For
example, the first and second buttons 541 and 542 may be formed to push the tongs
543, respectively, and a spring 544 may be mounted so as to elastically bias the tongs
543. The tip-exchangeable drawing unit 520 separated from the reception unit 316 of
the pen 310 may be stored in the tip storage unit 530 formed in the pen holder portion
312 of the pen 310.

FIG. 6 is a view exemplifying an input device according to yet another embodiment
of the present disclosure.

Referring to FIG. 6, an input device may include a body 620, and a head-ex-
changeable tip 610 including a drawing contact unit 611 and connected to the body
620.
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According to an embodiment, the body 620 may include a support portion 621, and
an input reactor 624 within the support portion 621. The touch panel 252 of the
electronic device 200 may receive an input provided by the input reactor 624 to
generate an input signal. The electronic device 200 may receive a touch input or
proximity input by the input reactor 624. For example, the input reactor 624 may
include a resonance screen configured to induce an electromagnetic field to the touch
panel 252. In addition, the body 620 may further include an activator 623. When the
activator 623 is activated, an input of another attribute may be provided to the
electronic device 200, for example, in a manner of adjusting the physical attribute (e.g.,
strength or frequency) of the electromagnetic field. The body 620 may further include
a body coupling portion 622 to be coupled with the head-exchangeable tip 610.

According to an embodiment, the head-exchangeable tip 610 may include a drawing
contact unit 611, such as a brush, as an example of the drawing unit, a tip coupling
portion 613 configured to be coupled with the body, and a connection portion 612
connecting the drawing contact unit 611 and the tip coupling portion 613. The head-
exchangeable tip 610 may include various drawing contact units 611 of various types,
shapes, sizes or material characteristics. Various drawing contact units 611 may
provide the user with various writing feelings.

The head-exchangeable tip 610 may include a communication chip 614, such as a
short distance communication chip, configured to store related information of re-
spective drawing unit and to transmit the related information to the electronic device
200. The related information of the drawing unit may be, for example, unique ID of the
corresponding drawing unit. The unique ID of the drawing unit may be set to be varied
depending on a type, shape, size or material characteristic of the drawing contact unit
611.

FIGS. 7A to 7D are views exemplifying a drawing contact unit according to various
embodiments of the present disclosure.

Referring to FIGS. 7A to 7D, the drawing contact units 325, 423, 522, and 611 may
be configured in various types, and may have various shapes, sizes or material charac-
teristics, as illustrated. For example, the drawing contact units may be a stylus pen type
as illustrated in FIG. 7A, a brush type as illustrated in FIG. 7B, a graver type as il-
lustrated in FIG. 7C, or an oil painting knife type as illustrated in FIG. 7D. Even in the
same type, the drawing contact units may have different shapes or sizes as illustrated in
FIGS. 7C and 7D. The drawing contact units may be formed of different materials,
depending on the types thereof.

The unique information of the drawing unit may include a unique ID of the corre-
sponding drawing unit. The electronic device 200 may receive the unique ID of the

corresponding drawing unit so as to determine the attribute of the drawing contact unit
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corresponding to the unique ID. Alternatively, the electronic device 200 may receive
information related to the type, shape, size or material characteristic of the drawing
contact unit together with the unique ID, and may determine the attribute of the
drawing contact unit using the received information.

FIG. 8 is a flowchart illustrating an input method of an electronic device 200
according to an embodiment of the present disclosure.

Referring to FIG. 8, in opertion 810, the electronic device 200 may acquire drawing
unit-related information. The electronic device 200 may acquire the drawing unit-
related information through, for example, the user’s input through an input module. In
addition, the electronic device 200 may receive the related information transmitted by
the input device including the drawing unit through a communication module. As an
embodiment, the drawing unit-related information may be transmitted from the pen
within the input device to the electronic device 200. When the drawing unit attached to
the pen is changed, the pen may store the drawing unit-related information in a manner
or sensing the corresponding drawing unit or updating the drawing unit-related in-
formation according to the user’s input. As another embodiment, the drawing unit-
related information may be transmitted from the drawing unit attached to the pen to the
electronic device 200. Each drawing unit may store the corresponding drawing unit-
related information. That is, at least one of the pen and drawing unit may include a
communication chip, such as a short distance communication chip, configured to store
and transmit drawing unit-related information.

According to an embodiment, the related information may include unique ID in-
formation of the drawing unit, as discussed above. In addition, according to an em-
bodiment, the related information may include a type, shape, size or material charac-
teristic of the drawing contact unit together with the unique ID of the drawing unit. For
example, when the drawing unit is attached to the pen and/or when the drawing unit
approaches the electronic device 200 within a predetermined distance, the electronic
device 200 may receive the related information of the corresponding drawing unit from
the input device. In operation 820, the electronic device 200 may determine the
attribute of the drawing unit based on the acquired related information of the drawing
unit. For example, the electronic device 200 may store attribute information of the
drawing unit corresponding to the unique ID information of the drawing unit. Ac-
cordingly, the attribute of the drawing unit may be determined in a manner of
confirming the attribute information of the drawing unit corresponding to the acquired
ID information. The attribute of the drawing unit may include at least one of in-
formation items related to a type, shape, size and material of the drawing contact unit.

In operation 830, the electronic device 200 may receive a drawing input from the

user through the input device, to which the drawing unit is attached. The user may
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generate various types of drawing patterns on the touch panel 252 of the electronic
device 200 using the input device.

In operation 840, the electronic device 200 may output a drawing expression on the
display thereof in response to the attribute of the drawing unit and the drawing pattern
of the drawing input. That is, the electronic device 200 may generate the drawing ex-
pression corresponding to the drawing pattern, and may determine the attribute of the
drawing expression according to the determined attribute of the drawing unit.

FIGS. 9A and 9B are views illustrating a screen representing an input operation of an
electronic device according to various embodiments of the present disclosure.

Referring to FIG. 9A, when a drawing input is received by the electronic device 200
through a brush-type drawing unit, the electronic device 200 may output a drawing ex-
pression, which looks as thought the drawing expression were drawn by a practical
brush, through the display 260. Whereas, when a drawing input is received by the
electronic device 200 through a stylus pen-type drawing unit as in FIG. 9B, the
electronic device 200 may output a drawing expression, which looks as though the
drawing expression were drawn by a practical pen, through the display 260. That is,
the electronic device 200 may determine the attribute of the drawing expression
according to the attribute of the drawing unit.

FIG. 10 is a flowchart illustrating an input method of an electronic device according
to another embodiment of the present disclosure.

In operation 1010, the electronic device 200 may acquire drawing unit-related in-
formation. The electronic device 200 may acquire the drawing unit-related information
through the user input through, for example, an input module. In addition, the
electronic device 200 may receive related information transmitted by an input device
including the drawing unit through a communication module. Detailed contents for the
related information acquisition are the same as those described in operation 8§10 in
FIG. 8.

In operation 1020, the electronic device 200 may determine the attribute of the
drawing unit based on the acquired drawing unit-related information. For example, the
electronic device 200 may store the attribute information of the drawing unit corre-
sponding to the unique ID information of the drawing unit. Accordingly, the electronic
device 200 may determine the attribute of the drawing unit in a manner of confirming
the attribute information of the drawing unit corresponding to the acquired ID in-
formation. The attribute of the drawing unit may include at least one of information
items related to a type, shape, size, and material of the drawing contact unit.

In operation 1030, the electronic device 200 may receive a drawing input from the
user through the input device, to which the drawing unit is attached. The user may

generate various types of drawing patterns on the touch panel 252 of the electronic
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device 200 using the input device.

In operation 1040, the electronic device 200 may determine the attribute of the
received drawing input. The drawing input may include a direct touch input and a
proximity input in relation to the touch panel 252. When the detachable drawing unit is
attached, the electronic device 200 may receive the drawing input by, for example, the
proximity input. This is because a space is formed by the drawing unit between the
input reactor and the touch panel 252.

The attribute of the drawing input, for exmaple, the attribute of the proximity input
may include at least one information item among a proximity distance, a moving
speed, an elapsed time after inputting, the movement progressing direction, the number
of inputting times, and a stopping duration of the proximity input, and a surface
material virtually set on the touch panel 252. Various drawing patterns may be
generated when drawing is performed on rice paper using a practical brush. The
attribute of the proximity input includes elements corresponding to factors of de-
termining the drawing pattern. Since the attribute of the proximity input is instantly
changed at every time point, the electronic device 200 may determine the attribute of
the received proximity input in real time.

In operation 1050, the electronic device 200 may output a drawing expression on the
display in response to the attribute of the drawing unit, the attribute of the drawing
input, and the drawing pattern of the drawing input. That is, the electronic device 200
may generate a drawing expression corresponding to the drawing pattern, and may
determine the attribute of the drawing expression according to the attribute of the
drawing unit and the attribute of the drawing input determined as described above.
Specific contents thereof will be described with reference to FIGS. 11 to 13.

In operation 1060, the electronic device 200 may provide the user with a feedback
operation corresponding to the drawing input based on at least one of the attribute of
the drawing unit and the attribute of the drawing input. The feedback operation may
include at least one of vibration, attraction, and sound.

For example, when a graver-type drawing unit is selected as the drawing unit, the
electronic device 200 may operate a vibration device such that a writing feeling of a
practical graver may be transmitted to the user. At this time, for example, the
magnitude and frequency of the vibration may be adjusted according to the attribute of
the drawing input.

When a rubber-type drawing unit is selected as the drawing unit, attraction using an
electromagnet may be generated so that a frictional force of practical rubber may be
transmitted to the user. At this time, the electromagnet may be included in each of the
input device and the electronic device 200. For example, the magnitude of the at-

traction may be adjusted according to the attribute of the drawing input.
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Furthermore, the electronic device 200 may provide sounds corresponding to various
drawing unit through a speaker. For example, the volume and frequency may be
adjusted according to the attribute of the drawing input.

FIG. 11 is a view illustrating a configuration of an expression attribute determination
unit of an electronic device according to an embodiment of the present disclosure
electronic device.

Referring to FIG. 11, as discussed above with reference to FIG. 10, the electronic
device 200 may determine the attribute of a drawing expression based on the attribute
of the drawing unit and the attribute of a drawing input. An expression attribute deter-
mination unit 1100 may determine the attribute of the drawing expression to be
provided on the display based on the attribute of the drawing unit and the attribute of
the drawing input.

For example, the expression attribute determination unit 1100 may determine a basic
drawing expression type according to the attribute of the drawing unit, and determine
the final drawing expression type according to the attribute of the received drawing
input. For example, when a distance attribute of a proximity input is determined as
being relatively close, the drawing expression to be output may be formed relatively
thickly. The expression attribute to be determined may include at least one of the
thickness of a drawing expression to be output, a dry brush effect, a concentration, and
a color.

Referring to FIG. 11, specifically, the expression attribute determination unit 1100
may include a thickness adjustment unit 1110, a dry brush effect adjustment unit 1120,
a concentration adjustment unit 1130, and a color adjustment unit 1140.

The thickness adjustment unit 1110 may adjust the thickness of the drawing ex-
pression to be output based at least one of the type, shape, and material of the drawing
unit, and the proximity distance of the proximity input. For example, when a brush-
type drawing unit is used, the thickness of the drawing expression may be controlled to
non-linearly increase as the proximity distance of the proximity input is reduced.

FIG. 12 is a view illustrating an embodiment of an electronic device input system for
describing an operation of a thickness adjustment unit according to an embodiment of
the present disclosure.

Referring to FIG. 12, the distance attribute of the proximity input may be changed
according to the degree of contact of the drawing unit of the input device on the
display 260 of the electronic device 200. When the drawing unit is a brush-type and a
vertical stroke is drawn with the brush, the distance of the proximity input may be
short and then may be gradually increase. At this time, the thickness adjustment unit
1110 may non-linearly increase the thickness of the drawing expression as the distance

of the proximity input is short like the vertical stroke illustrated in the drawing. That is,
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the thickness of the drawing expression may be non-linearly adjusted as in the case
where drawing is performed using a practical brush. In other words, when the length h
of the portion of the drawing unit of the input device in contact with the display 260 is
long, the thickness of the drawing expression is thick, and as the length h is reduced,
the thickness of the drawing expression may be non-linearly reduced. In addition, the
thickness adjustment unit 1110 adjusts the thickness of the drawing expression in con-
sideration of various factors. Thus, the thickness of the drawing expression to be
output may be adjusted to be similar to a practical writing feeling.

The dry brush effect adjustment unit 1120 may adjust the dry brush effect of the
drawing expression to be output based on at least one of the type, shape, size, and
material of the drawing unit, and the moving speed, an elapsed time after inputting,
and movement progressing direction of the proximity input. For example, the dry brush
effect adjustment unit 1120 increases the dry brush effect of the drawing expression as
the moving speed of the proximity input increases.

FIGS. 13A, 13B, and 13C are views exemplifying an implementation of drawing by
a dry brush effect adjustment unit according to an embodiment of the present
disclosure.

Referring to FIG. 13A, among three strokes, the drawing speed of the highest stroke
is the slowest and the drawing speed of the lowest stroke is the fastest. Thus, the dry
brush effect of the drawing expression increases toward the lowest stroke.

In addition, the dry brush effect adjustment unit 1120 determines the elapsed time
after inputting, and as the elapsed time after the drawing is initiated increases, the dry
brush effect adjustment unit 120 increases the dry brush effect.

Referring to FIG. 13B, the stroke progresses {from left to right. Thus, the dry brush
effect of the drawing increases toward the right side of the stroke.

Furthermore, the dry brush effect adjustment unit 1120 may adjust the dry brush
effect of the drawing according to the progressing direction of the movement of the
proximity input.

Referring to FIG. 13C, when the proximity input is in a curved direction, a control
may be performed such that the dry brush effect is high in the outside of the curve
compared to the inside of the curve.

The concentration adjustment unit 1130 may adjust the concentration or spreading
degree of the output drawing expression based on at least one of the type, shape, size,
and material of the drawing unit, the number of inputting times, movement progressing
direction, and stopping duration of the proximity input, and the surface material
virtually set on the touch panel 252. For example, the concentration adjustment unit
1130 may adjust the concentration of the drawing output such that when the drawing

unit of the input device (e.g., brush type) is dipped in, for example, India ink or paint
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and then performs a first input, the concentration of the drawing output is the thickest
and then the concentration of the drawing output is reduced as the number of inputting
times increases.

In addition, when there is a clear turn in movement progressing path of the proximity
input, the concentration adjustment unit 1130 may adjust the concentration to be
thickened and the spreading degree to be somewhat increased at the turning node. Fur-
thermore, when the proximity input stays at the same location for an increased length
of time, the concentration adjustment unit may perform a control such that the con-
centration is thickened and the spreading effect is increased in the corresponding
portion. Moreover, the concentration adjustment unit 1130 may also adjust the con-
centration and spreading effect of the drawing according to the type of surface material
which is virtually set on the touch panel 252 of the electronic device. In addition, the
concentration adjustment unit 130 may change the concentration and spreading effect
of the drawing output according to various proximity input attributes. Also, when an
input instrument is provided with a button, such as an activator, the concentration ad-
justment unit 1130 may adjust the concentration of the output drawing based on the
activated state of the activator.

The color adjustment unit 1140 may adjust an output drawing color based on the
proximity distance of the proximity input or the state of the input device. When the
color adjustment unit 1140 is set such that different colors are selected for respective
sections of the proximity distance according to the user’s setting, the color adjustment
unit 1140 may adjust the output drawing colors according to the proximity distance of
the input device at the time of subsequent drawing. In addition, when the input in-
strument is provided with a button, such as an activator, the color adjustment unit 1140
may adjust the output drawing colors based on the activated state of the activator. The
color adjustment unit 1140 may set the colors as a single color and may also support a
function of adjusting the concentration of the single color.

FIG. 14 is a view illustrating an embodiment of an electronic device input system
according to an embodiment of the present disclosure.

Referring to FIG. 14, in addition, the color adjustment unit 1140 may virtually set
one or more colors in the drawing unit of the input device by providing a color
selection setting function. For example, when a palette 1400 including one or more
colors is provided on the display of the electronic device 200, the colors may be set in
the input instrument in a manner of causing the input device of the drawing unit to be
in contact with the palette.

Thereafter, when the drawing input is executed by the colored drawing unit, the color
adjustment unit 1140 may color the drawing expression as if practically painted colors

appear on a paper.
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According to various embodiments, at least some of the devices (e.g., modules or
functions thereof) or the method (e.g., operations) according to the present disclosure
may be implemented by a command stored in a computer-readable storage medium in
a programming module form. When the instruction is performed by at least one
processor (e.g., the processor 120), the at least one processor may perform a function
corresponding to the instruction. The computer-readable storage medium may be, for
example, the memory 130. At least some of the programming modules may be im-
plemented (e.g., executed) by, for example, the processor 120. At least some of the
programming modules may include, for example, a module, a program, a routine, a set
of instructions or a process for performing one or more functions.

The computer readable recording medium may include magnetic media such as a
hard disc, a floppy disc, and a magnetic tape, optical media such as a compact disc
read only memory (CD-ROM) and a DVD, magneto-optical media such as a floptical
disk, and hardware devices specifically configured to store and execute program
commands, such as a read only memory (ROM), a random access memory (RAM), and
a flash memory. In addition, the program instructions may include high class language
codes, which may be executed in a computer by using an interpreter, as well as
machine codes made by a compiler. The aforementioned hardware device may be
configured to operate as one or more software modules in order to perform the
operation of the present disclosure, and vice versa.

A module or a programming module according to the present disclosure may include
at least one of the described component elements, a few of the component elements
may be omitted, or additional component elements may be included. Operations
executed by a module, a programming module, or other component elements according
to various embodiments of the present disclosure may be executed sequentially, in
parallel, repeatedly, or in a heuristic manner. Further, some operations may be
executed in a different order, some of the operations may be omitted, or other op-
erations may be added.

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

equivalents.
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Claims

An input device for an electronic device, the input device comprising:
a pen comprising an input reactor configured to provide an input signal
to the electronic device; and

at least one detachable drawing unit attached to the pen and comprising
a drawing contact unit.

The input device of claim 1,

wherein the pen comprises a pen point portion and a pen holder portion,
and

wherein the drawing unit comprises at least one of:

a case-type drawing unit comprising an input unit configured to cover
the pen point portion and a support portion configured to cover the pen
holder portion and coupled with the input unit, the input unit
comprising the drawing contact unit,

a cap-type drawing unit attached to the pen point portion and
comprising the drawing contact unit, or

a tip-exchangeable drawing unit inserted into the pen point portion and
comprising the drawing contact unit.

The input device of claim 2,

wherein the pen comprises a separable tip removing unit on a tip end of
the pen holder portion, and

wherein the pen holder portion comprises a tip storage unit configured
to store the tip-exchangeable drawing unit when the separable tip
removing unit is separated.

The input device of claim 3, wherein the separable tip removing unit
comprises a tong configured to pull out the tip-exchangeable drawing
unit inserted into the pen point portion.

The input device of claim 1, wherein the pen forms a body, and the
drawing unit is configured as a head-exchangeable tip coupled to the
body.

The input device of claim 1, wherein at least one of the drawing unit or
the pen further comprises a communication chip configured to store in-
formation related to the drawing unit or to transmit the information
related to the drawing unit to the electronic device.

The input device of claim 1, further comprising:

an activator configured to change an attribute of the input signal

provided by the pen in an activated state.
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An input method of an electronic device using an input device
comprising a drawing unit, the input method comprising:

acquiring drawing unit -related information;

confirming an attribute of the drawing unit based on the acquired
drawing unit -related information;

receiving a drawing input by an input device, to which the drawing unit
is attached, using a touch panel of the electronic device; and
outputting a drawing expression through the display of the electronic
device in response to an attribute of the drawing unit and a drawing
pattern of the drawing input.

The input method of claim §, wherein the acquiring of the drawing unit
-related information comprises at least one of:

acquiring the drawing unit -related information with a user input
through an input module; and

receiving the drawing unit -related information from the input device
through a communication module.

The input method of claim 9, wherein the drawing unit -related in-
formation comprises a unique ID of a corresponding drawing unit.
The input method of claim 10,

wherein the drawing unit comprises a drawing contact unit, and
wherein the attribute of the drawing unit comprises at least one in-
formation item among a type, a shape, a size, or a material of the
drawing contact unit.

The input method of claim 10,

wherein the input device comprises an input reactor configured to
provide an input signal to the electronic device, and

wherein the receiving of the drawing input comprises receiving a
proximity input by the input reactor.

The input method of claim 12,

wherein the outputting of the drawing expression through the display
panel outputs the drawing expression further in response to an attribute
of the proximity input, and

wherein the attribute of the proximity input comprises at least one in-
formation item among a proximity distance, a movement speed, an
elapsed time after inputting, a movement progressing direction, a
number of inputting times of the proximity input, and a stopping
duration of the proximity input, and a surface material virtually set on

the touch panel.
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The input method of claim 8§, further comprising:

providing a feedback operation corresponding to the drawing input to a
user based on the attribute of the drawing unit when the drawing input
is received,

wherein the provided feedback operation comprises at least one of
vibration, attraction, and sound.

An input system of an electronic device comprising:

an input device comprising a pen comprising an input reactor
configured to provide an input signal to the electronic device, and at
least one detachable drawing unit attached to the pen and comprising a
drawing contact unit,

wherein the electronic device comprises:

a touch panel configured to receive a drawing input by the input device,
to which the drawing unit is attached,

a display panel configured to output a drawing expression corre-
sponding to the drawing input, and

a processor configured:

to confirm an attribute of the drawing unit based on unique information
of the drawing unit, and

to control the drawing expression output in response to the attribute of
the drawing unit and a drawing pattern of the drawing input.

The input system of claim 15, wherein the attribute of the drawing unit
comprises at least one information item among a type, a shape, a size or
a material of the drawing contact unit.

The input system of claim 15,

wherein the input device comprises a communication chip configured
to transmit unique information of the drawing unit to the electronic
device, and

wherein the electronic device comprises a communication module
configured to receive the unique information of the drawing unit from
the input device.

The input system of claim 15,

wherein the drawing input comprises a proximity input using an input
reactor of the input device,

wherein the processor is further configured to control the drawing ex-
pression output further in response to an attribute of the proximity
input, and

wherein the attribute of the proximity input comprises at least one in-
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formation item among a proximity distance, a movement speed, an
elapsed time after inputting, a movement progressing direction, a
number of inputting times of the proximity input, a stopping duration of
the proximity input, or a surface material virtually set on the touch
panel.

The input system of claim 15, wherein the processor is further
configured to perform a control such that a feedback operation corre-
sponding to the drawing input is provided to a user based on the
attribute of the drawing unit when the drawing input is received.

The input system of claim 18, further comprising:

a feedback operation unit configured to provide the feedback operation
corresponding to the drawing input,

wherein the feedback operation unit comprises at least one of an elec-
tromagnet included in the input device, and an electromagnet, a
vibration device, or a speaker included in the electronic device, and
wherein the processor is further configured to control the feedback
operation unit based on at least one of the attribute of the drawing unit
or the attribute of the proximity input.

The input system of claim 15, wherein the attribute of the drawing unit

is received by the electronic device from the drawing unit.
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