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Description

Title of Invention: VIRTUAL GOLF SIMULATION APPARATUS

[1]

[2]

[3]

[4]

[S]

[6]

AND METHOD FOR SUPPORTING GENERATION OF

VIRTUAL GREEN
Technical Field

The present invention relates, in general, to a virtual golt simulation apparatus and
method and, more particularly, to a virtual golt simulation apparatus and method that
provide an interface that enables a user to generate a virtual green on which putting can

be practiced.

Background Art

As 1nterest 1n golf has increased, a virtual golf simulation system that enables a user
to play golt without going to a golt course has been popularized.

A virtual golt stmulation system 1s a system that, using a virtual golf simulation
apparatus, provides a virtual golt course to a user, detects the speed and direction of
movement of a golf ball or a golf club when the user hits the golt ball with the golt
club in the same manner that the user plays golt on an actual course, and outputs the
movement of the golt ball across the virtual golf course 1n the torm ot a dynamic
image or static image (hereinatter “image”). Using such virtual golt simulation
systems, users can have a sense of reality that allows them to feel as it they are playing
golt on an actual golt course.

Using such virtual goltf simulation systems, users can practice a variety of golt shots
that would normally be pertormed on an actual golf course. In particular, users may
practice putting. The degree of ditficulty of putting varies depending on the green lie
of a golt course. However, conventional virtual goltf simulation systems provide
monotonous virtual greens regardless ot the desired degree ot ditficulty. Theretore,
there 1s a problem 1n that users cannot practice desired putting using the conventional

virtual golt simulation systems.

Disclosure of Invention

Technical Problem

Accordingly, the present invention has been made keeping in mind the above
problems occurring in the prior art, and the present invention 1s directed to a virtual
golt simulation apparatus and method that can support the generation of a virtual
green.

Furthermore, the present invention is directed to a virtual golf simulation apparatus

and method that enable a user to set a virtual green on which putting can be practiced
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and to practice putting on the set green.
Solution to Problem

7] In accordance with an aspect of the present invention, there 1s provided a virtual golt
simulation apparatus, including an 1image processing unit configured to provide an
image of a basic set green on which a user will pertorm putting, a manipulation unit
configured to provide an interface that enables the user to set the lie ot the basic set
green, and a green setting unit configured to generate a user-set green by processing
received setting information via the manipulation unit, wherein the 1mage processing
unit provides the image ot the user-set green.

3] In accordance with another aspect ot the present invention, there 1s provided a virtual
golt simulation method, including providing an image of a basic set green on which a
user will perform putting, receiving information about the setting ot the lie of the basic
set green, generating a user-set green by processing the received information about the

setting, and providing the 1image of the user-set green.

Advantageous Effects of Invention

9] In accordance with the present invention, there 1s provided a virtual golf simulation
apparatus and method that can support the generation of a virtual green.

[10] Furthermore, 1n accordance with an embodiment of the present invention, a user 1s
enabled to directly generate a virtual green on which putting can be practiced, thereby

providing a user-customized green.

[11] Furthermore, in accordance with an embodiment of the present invention, a user 1s
enabled to set a virtual green on which putting can be practiced and to practice putting
on the set virtual green. Theretore, the user can practice putting at various degrees of
difticulty.

[12] Furthermore, 1in accordance with an embodiment of the present invention, the line ot
movement of a golf ball caused by the putting of a user 1s represented on a virtual
green, so that the user can determine whether his or her putting 1s appropriate.
Theretfore, the user’s putting ability can be improved.

[ 13] Moreover, 1n accordance with an embodiment ot the present invention, a putting in-
structor 1s enabled to set a student-customized green and to teach putting based on the
set green, thereby improving the convenience ot the instructor.

[14] The advantages that can obtained from the present invention are not limited to the
above-described advantages, and other advantages that have not been described above
will be clearly understood from the following description by those having ordinary

knowledge in the art to which the present invention pertains.

Brief Description of Drawings

[ 135] The above and other objects, teatures and advantages ot the present invention will be
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more clearly understood from the following detailed description taken in conjunction
with the accompanying drawings, in which:

FIG. 1 1s a diagram showing a virtual golt simulation apparatus in accordance with
an embodiment of the present invention;

FIG. 2 1s a schematic block diagram showing the simulator of the virtual golt
simulation apparatus in accordance with this embodiment ot the present invention;

FIG. 3 1s a tlowchart showing a virtual golf simulation method tor supporting the
generation of a virtual green in accordance with an embodiment of the present
Invention;

FIG. 4 1s a diagram showing an example of a basic set green that 1s provided to a user
using the virtual golt simulation apparatus and method in accordance with the em-
bodiments of the present invention;

FIG. 5 1s a diagram showing an example of a user-set green 1in which the degree and
direction of inclination have been set for the basic set green of FIG. 4 using the virtual
golt simulation apparatus and method 1n accordance with the embodiments of the
present invention;

FIG. 6 1s a diagram showing examples of a virtual line and a virtual aiming point on
the user-set green of FIG. 5 generated using the virtual golf simulation apparatus and
method 1n accordance with the embodiments of the present invention;

FIG. 7 1s a diagram showing an example of a line of movement when a user performs
putting on the user-set green ot F1G. 5 using the virtual golt simulation apparatus and
method 1n accordance with the embodiments of the present invention;

FIG. 8 1s a diagram showing another example of the line of movement when a user
performs putting on the user-set green ot FIG. 5 using the virtual golf simulation
apparatus and method in accordance with the embodiments of the present invention;
and

FIG. 9 1s a diagram showing an example of the results of the analysis of putting when
a user performs putting on the user-set green of FIG. 5 using the virtual golt simulation

apparatus and method in accordance with the embodiments of the present invention.

Mode for the Invention

The present invention 1s not limited to the following embodiments, but may be 1m-
plemented 1n a variety of ways. The following embodiments are provided merely to
make the disclosure ot the present invention complete and to notify those having
ordinary knowledge in the art to which the present invention pertains of the scope ot
the present invention. The scope of the present invention 1s detined only by the
tfollowing claims.

Throughout the drawings, like reterence symbols denote like components.
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Prior to the tollowing description, the meanings of the terms that will be used in the
following description are detined below.

The term “virtual green™ 1s a green that i1s obtained by implementing a green of an
actual goltf course 1n a virtual golt course. The virtual green may be a “‘basic set green”
or a “‘user-set green.”

The term “basic set green” refers to a green that 1s provided to a user by the virtual
golt simulation apparatus. The user may change and set the lie ot the basic set green.
Here, the term “‘lie” refers to the state of a green on which a golf ball lies.

Furthermore, the term “user-set green’ 1s a virtual green that 1s provided to the user
by the virtual golt simulation apparatus after the user has changed and set the lie of the
basic set green.

In connection with this, in accordance with this embodiment of the present invention,
the lie of a basic set green may be changed and set by adjusting the degree or direction
of inclination of the basic set green. The term “degree of inclination™ refers to the
height ditterence between the location of a golt ball and a hole cup on a virtual green,
and the term “direction of inclination™ refers to the direction of the inclination that
starts from a location at which a golf ball lies. The degree of inclination may be, for
example, a height difference of 15 cm, 30 cm or 50 cm between the location of a golt
ball and a hole cup. The direction of inclination may be, tor example, a slice lie in the
case 1n which a golt ball moves to the right when rolling to a corresponding spot, a
hook lie 1n the case in which a golt ball moves to the lett when rolling to a corre-
sponding spot, a downhill lie in the case in which a golt ball moves from a higher
location to a lower location when rolling to a corresponding spot, and a uphill lie 1n the
case 1n which a golt ball moves trom a lower location to a higher location when rolling
to a corresponding spot.

Meanwhile, the term “*virtual line” refers to an imaginary line along which a golt ball
1s guided 1n a desired direction so as to achieve success 1n putting. That 1s, a virtual
line 1s an 1imaginary line along which a golt ball 1s guided 1n a desired direction so as to
achieve success 1n putting when a user putts the golt ball, and 1s formed in accordance
with the configuration ot the surface ot a green. Furthermore, the term “‘virtual aiming
point” 1s an 1imaginary point that presents a direction in which a user has to putt a golt
ball 1n order to achieve success 1n putting. Here, the success 1n putting may mean
putting a golf ball into a hole, or putting the golf ball on a spot which makes the
putting as a concede putt.

The term “line of movement” refers to a line that represents a trajectory along which
a golf ball has been moved by putting when a user putts a golf ball.

FIG. 1 1s a diagram showing a virtual golt simulation apparatus in accordance with

an embodiment of the present invention. Furthermore, FIG. 2 1s a schematic block
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diagram showing the simulator 20 of the virtual golt simulation apparatus in ac-
cordance with this embodiment of the present invention.

The virtual golf simulation apparatus in accordance with this embodiment ot the
present invention will be described with reterence to FIGS. 1 and 2.

The virtual golf simulation apparatus in accordance with this embodiment ot the
present invention detects the movement ot a golf ball or a golf club that 1s caused by
the putting of the golf ball ot a user, processes the results of a simulation pertormed
based on both the results ot the detection and green environment parameters, and
outputs the results ot the simulation onto a screen 70 located 1n front of the user.

Furthermore, the virtual golt simulation apparatus in accordance with this em-
bodiment of the present invention includes a manipulation device H that enables a user
to pertorm manipulation to make a variety ot types of settings in order to play a virtual
golt game. The manipulation device H may be any type of device capable of
transterring instructions of the user to the virtual golf simulation apparatus such as a
touch screen, a keyboard, or a mouse.

The manipulation device H may be implemented, for example, using a keyboard 90
or a mouse, as shown 1n FIG. 1, using a touch screen 80 installed on a side wall W,
using a remote device (not shown) that directly communicates with a simulator or a
touch screen, and/or using a key manipulation unit (not shown) on a golter section 31
so that the user can conveniently pertorm the settings of a virtual golt simulation on
the golfer section 31.

Furthermore, the virtual golf simulation apparatus 1n accordance with this em-
bodiment of the present invention includes a golfer section 31 in which the user takes a
golt swing and a ball section 32 on which a golf ball B 1s placed. The golfer section 31
and the ball section 32 may be on a swing plate P, or may be fixedly formed on the
bottom of a golt booth 100. The following description will be given on the assumption
that the golfer section 31 1s tormed in the swing plate P. The swing plate P 1s operated
such that the degree or direction ot inclination ot each of the golfer section 31 and the
ball section 32 can be adjusted in accordance with the inclined surtace ot a virtual
green that 1s provided to the user.

Furthermore, the virtual golf simulation apparatus in accordance with this em-
bodiment of the present invention includes a sensor device S that detects the hitting of
a golf ball of the user. The sensor device S may be implemented, for example, using an
optical sensor (for instance, an IR, laser or LED sensor) installed on the user golfer
section 31, or using a camera sensor installed on the ceiling C or side wall W of the
golf booth 100.

Furthermore, the virtual golf simulation apparatus in accordance with this em-

bodiment of the present invention includes an image output device D that outputs the
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[43]
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[45]

[46]

[47]

results of the simulation of the simulator 20. For example, as shown 1n FIG. 1, the
image output device D outputs an image of the simulation results of the user’s putting
onto the screen 70 that 1s located in front of the user G.

Furthermore, the virtual golt simulation apparatus in accordance with this em-
bodiment of the present invention includes a simulator 20 that simulates the results ot
the detection of the sensor device S and displays the simulated results through the
image output device D.

That 1s, the virtual golf simulation apparatus includes a simulator 20. As shown 1n
FIG. 2, the simulator 20 includes a detection unit 210, a stimulation unit 220, a ma-
nipulation unit 230, a green setting unit 240, a virtual line generation unit 250, a
putting result analysis unit 260, an 1image processing unit 270, and a control unit 230.
Furthermore, the simulator 20 includes a communication unit (not shown) contigured
to enable communication between external and internal components, and a storage unit
(not shown) conftigured to store information necessary ftor the overall operation of the
components.

In the virtual golf simulation apparatus in accordance with an embodiment of the
present invention, when the sensor device S detects the movement ot a golt ball or a
golt club that 1s generated by the putting of the user, the detection unit 210 generates
the results of the detection (for example, information about the speed, direction and
height at, in and to which the golt ball has moved, or about the movement of the golt
club).

In the virtual golt simulation apparatus in accordance with this embodiment of the
present invention, when the simulation unit 220 acquires the results ot the detection
from the detection unit 210, it generates the resulting values ot a simulation by
simulating the results of the detection together with green environment parameters.

Here, the term “resulting values of a simulation™ reters to the resulting values that are
acquired by simulating the results of the detection, acquired by the putting ot the user,
together with green environment parameters (the parameters of information about the
virtual green that are necessary for a simulation of virtual golt and that are not attected
by the putting of the user, such as weather, wind, the degree of inclination ot the green,
the direction in which the green is inclined, green speed on a golt course, the distance
between a hole cup and a tee, etc.). The resulting values ot a simulation may be used
when the 1mage processing unit 270 processes an image of the movement of the golt
ball on the virtual green, or when the putting result analysis unit 260 analyzes the
results of the putting of the user.

Furthermore, when the simulation unit 220 acquires the results of the detection from
the detection unit 210, 1t computes the acceleration of the putted golt ball based on the

results of the detection so as to compute the strength when the golf ball was hit. The



7

CA 028627787 2014-07-25

WO 2013/115529 PCT/KR2013/000655

[43]

[49]

[50]

[51]
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computed strength 1s used when the 1image processing unit 270 determines the
thickness of the line of movement.

Meanwhile, in the virtual golf simulation apparatus in accordance with an em-
bodiment of the present invention, the manipulation unit 230 provides an interface that
enables the user to change the lie of the basic set green. For example, the manipulation
unit 230 provides an intertace that enables the user to set the degree of inclination or
direction of inclination of the basic set green.

Furthermore, the manipulation unit 230 provides an interface that enables the user to
set the green speed of the user-set green.

Furthermore, the manipulation unit 230 provides an interface that enables the user to
set the location of a golt ball on the user-set green. The manipulation unit 230 may
provide an interface that enables the user to set the location of a golf ball by, for
example, allowing the user to locate the golf ball at a location a predetermined radius
away from a hole cup on the user-set green.

Moreover, tor the user’s convenience, the manipulation unit 230 provides an
intertace that enables the user to be provided with a variety of types ot degrees or di-
rections of inclination or a plurality of locations at which a golt ball can be located and
to select one tfrom among them. The manipulation unit 230 may provide an intertace
that enables the user to set the direction of inclination by, for example, allowing the
user to select from among a downhill lie, an uphill lie, a hook lie, and a slice lie. Fur-
thermore, the manipulation unit 230 may provide an interface that enables the user to
set the degree of inclination by, for example, allowing the user to be provided with a
plurality of height difterences between the location of a golt ball and a hole cup.

Furthermore, the manipulation unit 230 provides an intertace that enables an
automatic mode to be set. The term “automatic mode” refers to a mode that moves the
location of a golf ball to another location when the golt ball located at a specific
location on a user-set green 1s putted a predetermined number ot times. Once the
automatic mode has been set, the location of a golt ball on the user-set green is varied
in accordance with an increase in the number of times of putting that i1s performed by
the user, and accordingly the golt ball 1s placed at locations having different degrees or
directions of inclination on the user-set green. That 1s, the user may practice putting at
a variety ot degrees or directions of inclination thanks to the automatic mode.

Meanwhile, in the virtual golf simulation apparatus in accordance with an em-
bodiment of the present invention, the green setting unit 240 generates information
about the user-set green 1n accordance with setting information receirved from the user.
That 1s, once the degree or direction of inclination has been set for the basic set green
by the user, information about the user-set green 1s generated by processing 1n-

formation about the basic set green and the setting information together. The 1n-
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formation about the user-set green 1s used when the 1image processing unit 270
provides the image of the user-set green to the user, when the simulation unit 220
simulates the movement of a golt ball across the user-set green that is caused by the
putting of the user, and when the virtual line generation unit 250 generates a virtual
line or a virtual aiming point on the user-set green.

In the virtual golf simulation apparatus in accordance with an embodiment of the
present invention, once the virtual line generation unit 250 has acquired the in-
formation about the user-set green trom the green setting unit 240, it generates virtual
line information, which 1s information about a virtual line.

Furthermore, the virtual line generation unit 250 represents the strength ot putting
required for a successtul putt by means ot the thickness of the virtual line. The
thickness of the virtual line corresponding to a predetermined strength of putting 1s
previously set by the virtual golt simulation apparatus. Accordingly, for example,
when the strength of putting required for a successtul putt is larger than the prede-
termined strength of putting, the thickness of the virtual line generated by the virtual
line generation unit 250 becomes larger than the preset thickness of the virtual line
generated by the virtual golt simulation apparatus. However, 1t 1s sutticient if a method
of representing the strength of putting enables the user to intuitively perceive the
strength ot putting required for a successtul putt. The method of representing the
strength of putting 1s not limited to the method of performing representation using the
thickness of the virtual line. For example, there may be a method ot providing the
image of the virtual line together with the numerical value of the strength ot putting, or
a method of varying the color of the virtual line depending on the strength ot putting.

Furthermore, once the virtual line generation unit 250 has acquired the information
about the user-set green from the green setting unit 240, 1t generates virtual aiming
point information, which 1s information about a virtual aiming point. In some cases, the
size of the virtual aiming point may represent the strength of putting that 1s desired for
the success of the putting.

Meanwhile, the putting result analysis unit 260 analyzes the putting of the user, and
then provides the results ot the putting to the user.

The putting result analysis unit 260 may analyze the results of the putting by, for
example, computing the ratio ot the successtul instances ot putting to all instances ot
putting, and then provide the results ot the analysis to the user.

Meanwhile, in the virtual golf simulation apparatus in accordance with this em-
bodiment of the present invention, the image processing unit 270 provides the image ot
the basic set green via a image output device D. The basic set green may be a basic set
green previously set by the virtual golf simulation apparatus, or one of user-set greens

previously generated via the virtual golt simulation apparatus.
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Furthermore, the image processing unit 270 provides the image ot the user-set green.
That 1s, the 1mage processing unit 270 processes the information about the user-set
green acquired from the green setting unit 240, provides the image of the process result
via the image output device D.

Furthermore, the image processing unit 270 provides the image of the golt ball’s
movement across the user-set green that 1s caused by the putting of the user. That 1s,
the 1image processing unit 270 processes the resulting values of the simulation acquired
from the simulation unit 220 and the information about the user-set green acquired
from the green setting unit 240 together, provides the image ot the processed result via
the 1mage output device D. Furthermore, the image processing unit 270 provides an
image of a line of movement representative of the golt ball‘s trajectory together with
the 1image of the user-set green to the user.

Furthermore, the image processing unit 270 provides the image of the virtual line on
the user-set green in accordance with the virtual line information acquired from the
virtual line generation unit 250. The 1image processing unit 270 also provides the image
of the virtual aiming point on the user-set green 1n accordance with the virtual aiming
point information acquired trom the virtual line generation unit 250. The image
processing unit 270 additionally provides a zoom-1n 1image obtained by dynamically
enlarging the virtual line tfrom the location of the golt ball to the hole cup.

In addition, once the 1image processing unit 270 has acquired the strength of the
hitting of the golt ball from the simulation unit 220, the thickness of the line of
movement 1s determined based on the strength. The thickness of the line of movement
corresponding to predetermined strength 1s previously set by the virtual golf simulation
apparatus. Accordingly, tor example, 1t the strength acquired from the simulation unit
220 1s lower than the predetermined strength, an image of a line of movement having a
thickness smaller than the preset thickness 1s provided. However, it 1s sutficient if the
method of representing the strength of putting enables the user to intuitively perceive
the strength of putting. The method of representing the strength ot putting 1s not
limited to the method using the thickness of the line of movement. For example, there
may be a method of providing the image of the virtual line together with the numerical
value of the strength of putting, or a method ot varying the color of the virtual line
depending on the strength of putting.

Meanwhile, the control unit 280 controls the overall operation ot the components of
the virtual golf simulation apparatus in accordance with this embodiment of the present
invention.

That 1s, the control unit 280 instructs the detection unit 210, the stmulation unit 220,
the manipulation unit 230, the green setting unit 240, the virtual line generation unit

250, the putting result analysis unit 260 and the image processing unit 270, that 1s, the
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[66]

[67]

[63]

[69]

[70]

[71]

[72]

components of the simulator 20, to operate. For example, the control unit 280 causes
the 1mage processing unit 270 to provide the image of the basic set green, causes the
manipulation unit 230 to provide the intertace to the user so that the user can change
the lie of the basic set green, and causes the 1image processing unit 270 to provide the
image of the user-set green based on the setting information when receiving the setting
information about the basic set green via the intertace. Furthermore, tfor example, the
control unit 280 causes the virtual line generation unit 250 to generate the virtual line
or virtual aiming point, and causes the image processing unit 270 to provide the image
of the generated virtual line or virtual aiming point. Moreover, tfor example, the control
unit 280 causes the simulation unit 220 to generate the resulting values ot the
simulation based on the putting of the user, and causes the image processing unit 270
to provide the 1mage ot the line of the golt ball’s movement while providing the image
of the golf ball’s movement based on the resulting values of the simulation.

Furthermore, the control unit 280 adjusts the inclination ot the swing plate P in ac-
cordance with the lie of the virtual green that 1s provided by the 1image processing unit
2'70. For example, when the image processing unit 270 provides the image ot the user-
set green, the control unit 280 adjusts the inclination ot the swing plate P 1in accordance
with the lie of a green on which the golt ball 1s located on the user-set green.

Meanwhile, FIG. 3 1s a virtual golt simulation method for supporting the generation
of a virtual green 1n accordance with an embodiment of the present invention. FIG. 3
will be described in conjunction with FIGS. 4 to 9.

In this regard, although the virtual golf simulation method of FIG. 3 will be described
on the assumption that it 1s performed by the virtual golt simulation apparatus tor ease
of description, the virtual golf simulation method may be implemented 1n the form of a
storage medium storing a program configured to perform the method and pertormed by
any appropriate apparatus.

When the user practices putting, difterent putting techniques are used depending on
the lie of the green, and thus the lie of the green 1s important. In accordance with the
virtual golf simulation apparatus and method in accordance with an embodiment of the
present invention, the virtual green on which the user desires to practice putting may
be set by himselt or herself. In this specification, for ease of description, it 1s assumed
that the putting of the user 1s practiced under the condition of a hook lie.

In connection with this, the virtual golf simulation apparatus provides the image ot
the basic set green whose lie may be adjusted by the user at step S310.

The basic set green may be the preset basic set green that 1s previously set by the
virtual golf simulation apparatus, or one of the user-set greens of all users who have
generated the user-set greens using the virtual golt simulation apparatus.

FIG. 4 1s a diagram showing an example of the basic set green that 1s provided to the
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user using the virtual golt simulation apparatus and method in accordance with the em-
bodiments of the present invention.

| 73] When the user desires to practice putting, the virtual golt simulation apparatus
provides the 1image of the basic set green, as shown in FIG. 4. The basic set green
shown 1n FIG. 4 1s a green that has no inclination between the golf ball and the hole
cup (that 1s, a green that has no degree of inclination and no direction of inclination).

|74 ] Meanwhile, the virtual golt simulation apparatus provides the interface that enables
the user to vary and set the lie of the basic set green while providing the image ot the
basic set green to the user. Once the user has set the degree or direction ot inclination
of the basic set green via the interface at step S320, the virtual golf simulation
apparatus generates the user-set green by receiving information about the settings and
then processing the received information about the settings at step S321. However, it
the virtual golt stmulation apparatus has not received any information about settings
from the user, it sets the basic set green as the user-set green at step 5322,

| 73] Thereatter, the virtual golf simulation apparatus provides the image of the user-set
green to the user at step S330.

| 76] FIG. 5 1s a diagram showing an example of the user-set green in which the degree
and direction of inclination have been set tor the basic set green of FIG. 4 using the
virtual golf simulation apparatus and method in accordance with the embodiments of
the present invention.

| 77] The user who desires to practice putting using a hook lie sets the lie of the region
spanning from the golf ball to the hole cup on the basic set green of FIG. 4 to a hook
lie, as shown in FIG. 3. The virtual golt simulation apparatus processes the user-set
green 1nto which the information about the settings ot the user has been incorporated,
and provides the user-set green to the user.

| 78] Furthermore, the virtual golt simulation apparatus may provide the intertace that
enables the user to set the location of the golf ball on the user-set green while
providing the image of the user-set green to the user. Once the user has set the location
of the golt ball on the user-set green via the interface at step S340, the virtual golf
simulation apparatus sets the location of the golf ball by receiving information about
the settings and processing the received information about the settings, and generates
the virtual line between the set location of the golf ball and the hole cup or the virtual
aiming point at step 534 1. In contrast, if the virtual golt simulation apparatus has not
received information about any settings trom the user, it generates the virtual line
between the golf ball and the hole cup or the virtual aiming point at the original
location at which the golf ball 1s originally placed at step S342.

| 79] Thereatter, the virtual golf simulation apparatus provides the image of the generated

virtual line or virtual aiming point together with the image of the user-set green to the
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user at step 5350. In this case, the virtual golt simulation apparatus may represent the
desired strength ot putting by means of the thickness ot the virtual line and notifty the
user of the desired strength. Alternatively, the virtual golf simulation apparatus may
represent the desired strength of putting by means of the size ot the virtual aiming
point and notity the user of the desired strength.

[30] FIG. 6 1s a diagram showing examples of the virtual line and the virtual aiming point
on the user-set green of FIG. 5 generated using the virtual golt simulation apparatus
and method in accordance with the embodiments of the present invention.

[81] As shown 1n FIG. 6, the virtual line 600 1s represented on the user-set green. This
enables the user to practice putting while checking the direction 1n which the goltf ball
putted by the user will be moved and desired strength.

[82] Furthermore, as shown in FIG. 6, the virtual aiming point 610 1s represented on the
user-set green. This enables the user to practice putting while checking the desired
direction of putting.

[83] Meanwhile, the user may pertorm putting on the user-set green and the virtual golt
simulation apparatus processes the resulting values of the simulation based on the
putting of the user and the information about the user-set green together, and provides
the results of the processing at step S360. In this case, the line of movement repre-
sentative ot the trajectory of the golf ball 1s also represented, thereby enabling the user
to compare the virtual line with the line of movement.

|34] FIG. 7 1s a diagram showing an example of the line of movement when the user
performs putting on the user-set green ot F1G. 5 using the virtual golf simulation
apparatus and method in accordance with the embodiments of the present invention.

[835] As shown 1n FIG. 7, the virtual golf simulation apparatus provides the image of the
line of movement 710 ot the golt ball while providing the image ot the golt ball’s
movement that 1s caused by the putting ot the user. In some cases, the virtual line 700
1s provided, thereby enabling the user to compare the results of the putting with the
virtual line.

[30] FIG. 8 1s a diagram showing another example of the line of movement when the user
performs putting on the user-set green ot F1G. 5 using the virtual golf simulation
apparatus and method in accordance with the embodiments of the present invention.

|87] As shown 1n FIG. 8, the virtual golf simulation apparatus provides the 1image of the
line of the golf ball’s movement 810 while providing the image of the goltf ball’s
movement caused by the putting of the user, and provides the image ot the putting
strength by varying the thickness of the line of movement in accordance with the
strength ot putting ot the user. Furthermore, the virtual golt simulation apparatus also
provides the virtual line 300, thereby enabling the user to compare the results of his or

her putting with the virtual line. That 1s, using the virtual golt simulation apparatus, the
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(53]

[89]

[90]

[91]

[92]

[93]

user determines that the path of the line of movement 810 1s diftferent from that ot the
virtual line 800 and the thickness of the line of movement 810 1s larger than that of the
virtual line 800, thereby checking the necessity of adjusting the path of his or her
putting and the necessity of adjusting the strength of his or her putting.

Furthermore, the virtual golt simulation apparatus may provide the results of the
analysis of the putting of the user to the user at step S370.

For example, the virtual golt simulation apparatus may compute the number of
successes with respect to the total number of times of putting, and provide the results
of the computation to the user as the results ot the analysis.

FIG. 9 1s a diagram showing an example of the results of the analysis of putting when
the user performs putting on the user-set green of FIG. 5 using the virtual golt
simulation apparatus and method in accordance with the embodiments of the present
invention.

The virtual golt simulation apparatus computes the ratio of the successes ot the user
and provides the results of the computation as the results of analysis 900, thereby
enabling the user to check his or her ability to putt.

It 1s apparent to those skilled 1n the art that a variety ot exemplary logic blocks and
algorithm steps described 1n conjunction with the disclosed embodiments may be 1m-
plemented using electronic hardware, computer software, or a combination thereot. To
clarify the interchangeability between hardware and software, the various exemplary
steps have been described trom the point of view of their functionality. Whether the
functionality will be implemented using hardware or sottware depends on specific ap-
plication and design restrictions imposed on the overall system. Although those skilled
in the art may implement the above-described functionality in a variety of ways based
on respective specific applications, the determination ot the implementation should not
be construed as departing from the scope of the present invention.

Although the preterred embodiments ot the present invention have been disclosed for
illustrative purposes, those skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing from the scope and spirit ot

the invention as disclosed in the accompanying claims.
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Claims

A virtual golf simulation apparatus, comprising:

a 1mage processing unit configured to provide an image of a basic set
green on which a user will pertform putting;

a manipulation unit configured to provide an intertace that enables the
user to set a lie of the basic set green; and

a green setting unit contigured to generate a user-set green by
processing received setting information via the manipulation unit;
wherein the image processing unit provides the image of the user-set
green.

The virtual golt simulation apparatus of claim 1, wherein the ma-
nipulation unit provides an interface that enables the user to set at least
one of a degree and direction of inclination ot the basic set green.

The virtual golt simulation apparatus of claim 1, wherein the ma-
nipulation unit provides an interface that enables the user to set a
location of the golt ball.

The virtual golt simulation apparatus of claim 1, further comprising a
virtual line generation unit configured to generate a virtual line along
which the golf ball 1s guided 1n a direction so as to perform a successtul
putt;

wherein the 1mage processing unit provides the image of the virtual
line.

The virtual golt simulation apparatus of claim 4, wherein a thickness of
the virtual line 1s determined based on the strength of putting desired to
perform a successtul putt.

The virtual golf simulation apparatus of claim 1, further comprising a
virtual line generation unit configured to generate a virtual aiming point
representative ot a direction 1in which the user should perform putting
SO as to perform a successtul putt;

wherein the 1image processing unit provides the image of the virtual
aiming point.

The virtual golf simulation apparatus of claim 1, further comprising:

a detection unit configured to generate results of the detection related to
at least one of movements of the golf club and the golt ball caused by
the putting ot the user; and

a stmulation unit configured to generate resulting values ot a simulation

based on results of the detection and green environment parameters;
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wherein the 1mage processing unit provides the image of the golt ball’s
movement based on the resulting values of the simulation.

|Claim 8] The virtual golt simulation apparatus of claim 7, wherein the image
processing unit provides an 1mage of a line of movement representative
of the golf ball’s trajectory.

|Claim 9] The virtual golf simulation apparatus of claim &, wherein a thickness ot
the line of movement i1s determined based on the strength of the putting
of the user.

|Claim 10] The virtual golt simulation apparatus of claim 1, further comprising a
swing plate on which the putting ot the user 1s performed and operation
1s controlled according to a lie of the user-set green.

|Claim 11] A virtual golf simulation method, comprising:
providing an image of a basic set green on which a user will pertorm
putting;
receiving information about a setting ot a lie of the basic set green;
generating a user-set green by processing the received information
about the setting; and
providing the image of the user-set green.

|Claim 12] The virtual golt simulation method of claim 11, wherein the setting of
the lie of the basic set green comprises a setting ot at least one of a
degree and direction of inclination of the basic set green.

[Claim 13] The virtual golt simulation method of claim 11, further comprising
receiving a setting of a location ot a golt ball.

|Claim 14] The virtual golt simulation method of claim 11, further comprising
providing an image of a virtual line along which the golf ball 1s guided
in a direction so as to achieve success in putting.

|Claim 15] The virtual golt simulation method of claim 14, wherein a thickness ot
the virtual line 1s determined based on a strength of putting required to
pertorm a successtul putt.

[Claim 16] The virtual golt simulation method of claim 11, further comprising
providing an image of a virtual aiming point representative of a
direction 1n which the user should perform putting so as to perform a
successtul putt.

|Claim 17] The virtual golt simulation method of claim 11, further comprising:
generating results of detection ot at least one of movements ot the golt
club and the golt ball caused by the putting of the user;
generating resulting values of a simulation based on the results of the

detection and green environment parameters; and
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providing the image of the golt ball’s movement based on the resulting
values of the simulation.

The virtual golt simulation method of claim 17, wherein providing the
image of the golf ball’s movement comprises providing an image of a
line of movement representative ot the golt ball’s trajectory.

The virtual golt stmulation method of claim 18, wherein a thickness of
the line of movement 1s determined based on a strength of the putting
of the user.

The virtual golt simulation method of claim 17, further comprising

providing results of analysis obtained by analyzing the resulting values

of the simulation.
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