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(57) Abrege(suite)/Abstract(continued):

the worst shot can be watched afterwards or such that the best shot or the worst shot can be shared by many persons, and a user
enjoying a screen golf culture records various impressions of such a culture such that the impressions can be listened to afterward
or can be open to the public, that Is, various contents are provided, whereby a user using a screen golf system based on virtual golf
simulation can enjoy various cultures which cannot be provided by a conventional golf system and thus Interest of users can be
Induced.
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ABSTRACT

Disclosed herein are a virtual golf simulation device, a system including the same and a
terminal device, and a virtual golf simulation method wherein the best shot or the worst shot
occurring during a virtual golf game is stored in a server such that the best shot or the worst
shot can be watched afterwards or such that the best shot or the worst shot can be shared
by many persons, and a user enjoying a screen golf culture records various impressions of
such a culture such that the impressions can be listened to afterward or can be open to the
public, that is, various contents are provided, whereby a user using a screen golf system
based on virtual golf simulation can enjoy various cultures which cannot be provided by a

conventional golf system and thus interest of users can be induced.



CA 02781992 2012-05-25

1

WO 2011/063802 PCT/KR2010/008526

Description

Title of Invention: VIRTUAL GOLF SIMULATION DEVICE,

SYSTEM INCLUDING THE SAME AND TERMINAL DEVICE,

[ 1]

3]

[4]

O]

|71

AND METHOD FOR VIRTUAL GOLF SIMULATION
Technical Field

The present invention relates to a virtual golf simulation device, a system including
the same and a terminal device, and a virtual golf simulation method, and, more par-
ticularly, to a virtual golf simulation device and a virtual golt simulation method
wherein a virtual golf course is imaged and simulated, and the trajectory of a golt ball
hit by a user, i.e., a golfer, is simulated in the virtual golf course.

Background Art

With the recent upsurge of the golfing population, a so-called screen golt system has
gained popularity, which allows a golfer to practice golt and to enjoy a virtual golf
game using a virtual golf simulation device.

The screen golf system senses the speed and direction of a golt ball that a golfer hits
onto a screen installed indoors for displaying a virtual golf range, and displays the
trajectory of a shot of the golt ball on the screen.

The screen golf system implemented using a virtual golt simulation device character-
istically offers the same sense of reality that a golfer would teel in a real golf course,
when the golfer hits a golf ball in the same manner as in a golt practice range.

[t is necessary for the screen golf system implemented using a virtual golf simulation
device to provide various contents based on various advanced devices and system.
which cannot be provided by a real golf course or a golf practice range, thereby
inducing interest of golfers in addition to provision of the same sense of reality that a
golfer would feel playing a round of golf in a real golt course.

Also, screen golf based on virtual golf simulation, which is different from a round of
o0lf in a real golf course, occupies an independent culture or an e-sport field.
Therefore, it is necessary to provide various contents such that people wishing to enjoy
such an independent culture can sutficiently enjoy their culture.

Disclosure of Invention
Technical Problem

Therefore, it is an object of the present invention to provide a virtual golf simulation
device, a system including the same and a terminal device, and a virtual golt
simulation method wherein the best shot or the worst shot occurring during a virtual

golf game is stored in a server such that the best shot or the worst shot can be watched
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afterwards or such that the best shot or the worst shot can be shared by many persons, and
a user enjoying a screen golf culture records various impresstons of such a culture such
that the impressions can be listened to afterward or can be open to the public, that 1s,
various contents are provided, whereby a user using a screen golf system based on virtual
golf simulation can enjoy various cultures which cannot be provided by a conventional

golf system and thus interest of users can be induced.

Solution to Problem

In accordance with one aspect of the present invention, the above and other objects can
be accomplished by the provision of a virtual golf simulation device comprising: a sensing
unit for sensing a golf ball hit by a golfer to analyze the hit golf ball; a camera unit for
capturing an image for a swing motion of the golfer; an imaging means for displaying an
image of a virtual golf course and a simulated image on the virtual golf course by
simulating a trajectory of the golf ball hit by the golfer based on a sensing result by the
sensing unit on a screen; a calculation means for determining whether the golf ball
simulated on the virtual golf course satisfies predetermined best shot or worst shot
selection requirements according to a result of simulation of the golf ball on the virtual
golf course; and a transmission means for extracting image data of the swing motion of
the golfer captured by the camera unit and transmitting the extracted image data to a
server upon determining that the golf ball simulated on the virtual golf course satisties the
predetermined best shot or worst shot selection requirements.

In accordance with another aspect of the present invention, there 1s provided a virtual
golf simulation system comprising a plurality of virtual golf simulation devices and a
server to which the virtual golf simulation devices are connected via a network, wherein
each of the virtual golf simulation devices comprises: a sensing unit for sensing a golf ball
hit by a golfer to analyze the hit golf ball; a camera unit for capturing an image for a
swing motion of the golfer; an imaging means for displaying an image of a virtual golf
course and a simulated image on the virtual golf course by simulating a trajectory of the
golf ball hit by the golfer based on a sensing result by the sensing unit on a screen; a
calculation means for determining whether the golf ball simulated on the virtual golf
course satisfies predetermined best shot or worst shot selection requirements according to
a result of simulation of the golf ball on the virtual golf course; and a transmission means
for extracting image data of the swing motion of the golfer captured by the camera unit

and transmitting the extracted image data to a server upon determining that the golf ball
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simulated on the virtual golf course satisfies the predetermined best shot or worst shot

selection requirements, and the server comprises: a database for storing the image data of
the swing motion transmitted by the transmission means; and a service unit for extracting
and providing the image data of the swing motion from the database to a terminal device
upon reception of request from the terminal device.

[10] [n accordance with a further aspect of the present invention, there is provided a virtual
oolf simulation method comprising: displaying an image of a virtual golf course for a
goifer to play a virtual golf game on the displayed virtual golf course capturing an image
for a swing motion of the golfer using a camera unit; sensing movement of a golf ball hit
by the golfer using a sensing unit to analyze the hit golf ball; displaying a simulated image
on the virtual golf course by simulating a trajectory of the golf ball hit by the golfer on a
screen based on a sensing result by the sensing unit; determining whether the golf ball
simulated on the virtual golf course satisfies predetermined best shot or worst shot
selection requirements according to a result of simulation of the golf ball on the virtual
golf course; generating image data of the swing motion from the captured image of the
swing motion of the golfer upon determining that the golf ball simulated on the virtual
golf course satisfies the predetermined best shot or worst shot selection requirements; and

transmitting the generated image data of the swing motion to a server.

Advantageous Effects of Invention

[11] In the virtual golf simulation device, the system including the same and the terminal
device, and the virtual golf simulation method according to the present invention, the best
shot or the worst shot occurring during a virtual golf game 1s stored in a server such that
the best shot or the worst shot can be watched afterwards or such that the best shot or the
worst shot can be shared by many persons, and a user enjoying a screen golf culture
records various impressions of such a culture such that the impressions can be listened to
afterward or can be open to the public, that is, various contents are provided.
Consequently, the virtual golf simulation device, the system including the same and the
terminal device, and the virtual golf simulation method according to the present invention
allows users using a screen golf system based on virtual golf simulation to enjoy various

cultures which cannot be provided by the conventional golf system, thereby inducing

interest of the users.
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Brief Description of Drawings

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

[13] FIG. 1 is a view illustrating a screen golf system to which a virtual golf simulation
device according to an embodiment of the present invention 1s applied;

[14] FIG. 2 1s a schematic view 1llustrating a virtual golf simulation system according to an
embodiment of the present invention;

[15] FIG. 3 is a view 1llustrating the detailed construction of a golf simulator of the virtual
golf simulation system shown in FIG. 2;

[16] FIGS. 4 and 5 are flow charts illustrating a virtual golf simulation method according to
an embodiment of the present invention; and

[17] FIG. 6 is a flow chart illustrating a virtual golf simulation method according to another
embodiment of the present invention.

Best Mode for Carrying out the Invention
[18] Now, exemplary embodiments of a virtual golf simulation device, a system including
the same and a terminal device, and a virtual golf simulation method according to the

present invention will be described in detail with reference to the accompanying
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drawings.

The virtual golf simulation device according to the present invention may be
embodied in various forms. Typically, the virtual golt simulation device according to
the present invention may be applied to a so-called screen golt system.

FIGS. I and 3 illustrate an example in which a virtual golf simulation device
according to the present invention is applied to a screen golf system, to which,
however, the present invention is not limited. For example, the present invention may
be applied to a variety of systems and/or devices that are capable of simulating and
imaging a virtual golf course and simulating a virtual golt ball image.

Hereinafter, an example in which a virtual golt simulation device and method
according to the present invention are applied to a screen golf system will be described
with reference to FIGS. 1 to 3.

As shown in FIG. 1, a virtual golf simulation device according to an embodiment ot
the present invention includes a swing plate 100, an image output unit 60, having a
sensing unit (not shown), tor outputting a predetermined image to a screen 70 disposed
in tront of the image output unit 60, and a golt simulator GS tor storing and processing
all data necessary for virtual golf simulation. In FIG. 1, W indicates side walls of a
booth tor screen golt.

FIG. 2 illustrates an example of a virtual golt simulation system according to the
present invention. As shown in FIG. 2, the virtual golt simulation system includes a
plurality of golf simulators GS and a server S. which are connected to each other via a
network, such as the Internet.

Various personal terminal devices PC may be connected to the server S via the
[nternet such that the respective terminal devices PC receives predetermined 1In-
formation from the server S.

FIG. 3 is a block diagram more concretely illustrating a virtual golf simulation device
according to an embodiment of the present invention. A virtual golf simulation device
according to an embodiment of the present invention may include a golf simulator GS.
a sensing unit 10, a camera unit 20, a sound recording unit 30, and an 1mage output
unit 60.

The image output unit 60 may be provided in the form ot a beam projector that
outputs an image to a screen 70 as shown in FIG. |. Alternatively, the image output
unit 60 may be provided as a device having a large-sized screen to directly display an
Image.

The golf simulator GS may include a controller M, a storage unit 40, and an image
processing unit 50. The storage unit 40 may include a system storage unit 41 tor
storing various information data related to the virtual golt simulation device and an

image database 42 for embodying a golf course image.
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[28] The system storage unit 41 and the image database 42 may be separately mounted in
different storage devices. Alternatively, the system storage unit 41 and the 1mage
database 42 may be separately mounted in physically separate regions of the same
storage device.

| 29] The golf simulator GS is provided with a data transmission means, which transmuits
data to the server S via a network, such as the Internet (including both wireless and
wired schemes).

[30] The image processing unit 50 is an imaging means that displays a simulated 1image
obtained from a virtual golf course and sensing results of the sensing unit 10. The
image processing unit 50 processes all images related to virtual golf simulation, such
as images related to a virtual golf course, images related to movement of a golf ball,
and images for menu selection, stored in the image database 42.

[31] The controller M is a calculation means that determines whether a shot ot the golt
ball satisfies predetermined requirements as a result of simulation based on the sensing
results of the sensing unit 10. The controller M pertorms various calculations for
virtual golf simulation and controls components of the virtual golf simulation device.

[32] That is, referring to FIGS. 1 and 3, when a golter hits a golt ball 1 on the swing plate
100 to the screen 70, the sensing unit 10 senses the shot of the golf ball I, and
transmits the sensing result to the controller M. The controller M transmits the sensing
result to the image processing unit 50. The image processing unit S0 extracts golf
simulation image information, such as a movement image of the golt ball, tfrom the
image database 42 in consideration of movement propeities of the golf ball 1. The golt
simulation image information is projected on the screen 70 through the image output
unit 60 such that a golt game through virtual simulation is pertormed.

|33] Although not clearly shown in FIG. 1, the sensing unit 10 (see FIG. 3) senses the golt
ball hit by the golfer to analyze the shot of the golf ball I. The sensing unit 10 may be
embodied by an infrared sensor mounted at the swing plate 100 or a camera sensor
mounted at the ceiling or the wall. In addition, the sensing unit may be embodied by
other different sensors.

| 34 ] In the virtual golf simulation device according to this embodiment, the camera unit
20 captures a swing motion of the golfer. Although not shown, the virtual golt
simulation device may further include a sound recording unit 30.

|35] When a golter hits a golf ball 1 to play a virtual golf game, the trajectory of a virtual
golf ball is simulated as an image. At this time, the camera unit 20 captures a swing
motion of the golfer, and the golf simulator GS determines whether a shot ot the golt
ball is selected as the best shot based on predetermined requirements when the distance
to where the hit golf ball is flew, i.e., the flight distance of the hit golf ball, is greater

than a predetermined distance and determines whether a shot of the golf ball is selected
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as the worst shot based on the predetermined requirements when the flight distance of
the hit golf ball is less than the predetermined distance or the golf ball is caught in a
trap.

When the shot of the golf ball is selected as the best shot or the worst shot, the golf
simulator GS extracts the swing motion when the shot of the golf ball is selected as the
best shot or the swing motion when the shot of the golf ball is selected as the worst
shot from 1mage data captured by the camera unit 20.

Image data related to the extracted swing motion are displayed on the screen to
provide information on the best shot or the worst shot, and the image data related to the
swing motion 1s transmitted to the server S through a predetermined transmission
means.

The server S stores the received image data related to the swing motion in the
database so as to provide the image data related to the swing motion to a user when the
user requests the image data related to the swing motion through a terminal device.

Theretore, the user may properly determine whether his/her golf shot is good or
wrong and may correct his/her swing motion, thereby improving his/her golf skill.

Also, In the virtual golt simulation device according to another embodiment, the
virtual golt simulation device turther includes an impression recording generation
means which records impressions of the golter using the capturing unit and the sound
recording unit to generate image data of the impression recording.

Theretore, upon the completion of the virtual golf game, the user may record his/her
impressions on the virtual golf, his/her evaluation on the screen golf system through
which he/she has played the round of golt, and his/her other impressions using the
camera unit 20 and the sound recording unit 30.

The recorded data may be transmitted to the server, in which the recorded data are
stored. Afterwards, the stored data may be contfirmed through a terminal device
according to the request of a user or may be open to other users such that the users can
see the stored data. That s, it 1s possible to provide an opportunity in which specific in-
formation can be indirectly provided to other users and an opportunity in which
opinions between users can be exchanged.

A series of processes as described above will be described in more detail with
reference to FIGS. 4 to 6.

As shown in FIGS. 4 to 6, a golfer logs 1nto a system to play a round of golt on a pre-
determined system (for example, a screen golf system) based on a virtual golt
simulation device (S100).

After logging into the system, the golter inputs a desired golt course and various
options to play a virtual golt game (S110).

While the virtual golt game 1s being played, the camera unit captures a swing motion
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of the golfer. The camera unit is tixedly mounted to capture a swing area. The camera
unit captures processes in which the golfer hits a golf ball in the swing area, 1.e., in the
swing plate.

[47] When the golfer hits a golf ball (S130), a shot of the golf ball is sensed by the
sensing unit (S140) and is calculated by the controller of the golf simulator. As a
result, the simulated trajectory of the shot of the golf ball is displayed as an image
(S150).

[48] At this time, the golfer determines whether the shot of the golf ball is the best shot or
the worst shot based on the trajectory of the shot of the golf ball (S160 and S170).

[49] Here, the best shot may be decided based on determination as to whether other re-
quirements are satisfied while the flight distance of the hit golt ball 1s greater than a
predetermined distance.

[50] For example, the best shot may be decided based on the kind ot a golf club used to
hit the golf ball, determination as to whether the virtual golf ball 1s located 1n a
fairway, and how many times the golf ball is hit. In addition, information on the skill
rank of the golfer logging into the system is loaded from the system storage unit, and
the best shot may be decided based thereon. Alternatively. the best shot may be
decided based on determination as to whether a mode of the virtual golf game in which
the golfer plays a round of golf is a professional mode, an amateur mode, or a beginner
mode.

[51] Also, if the best shot or the worst shot appears too frequently, the golter may feel dis-
pleasure. For this reason, the appearance frequency of the best shot or the worst shot
may be restricted.

[52] For example, when a tee shot is pertormed using a first wood driver, the flight
distance of a golf ball is 200 m or more, the golf ball is located in a fairway, and the
best shot has not appeared with respect to the driver shot, this shot may be selected as
the best shot.

|53} In consideration of the skill rank of the golfer logging into the system or the golt
game mode, the flight distance of a golf ball hit by a golfer having a high skill rank,
based on which the best shot is selected, may be increased, and the flight distance ot a
golf ball hit by a golfer having a low skill rank, based on which the best shot 1s
selected, is decreased. In case of the professional mode, selection requirements for the
best shot may be more strictly set than in the case of the amateur mode or the beginner
mode.

[54] On the other hand, the worst shot may be set such that the worst shot appears more
frequently when the skill rank is high than when the skill rank is low. Alternatively. it
is possible to set the worst shot such that the worst shot appears more trequently in

case of the professional mode than in case of the amateur mode or the beginner mode.



CA 02781992 2012-05-25

8

WO 2011/065802 PCT/KR2010/008526

[55] When the shot of the golt ball 1s selected as the best shot or the worst shot based on
the selection requirements for the best shot or the worst shot, an image of the swing
maotion corresponding to the shot of the golf ball captured by the camera unit is
preferably displayed on the screen tor a predetermined pertod ot time such that the
golfer can confirm his/her swing motion (S161 and S171).

[56] The controller of the golf simulator extracts and generates image data (image file) of
the best shot swing motion or the worst shot swing motion from the image data
captured by the camera unit (S162 and S172).

[157] Subsequently, the controller extracts a still image from the image data (image file) of
the swing motion (S180).

[58] The still tmage 1s extracted to show image data ot a corresponding swing motion
through a list when the still image 1s provided from the server to a user terminal
device.

[59] Meanwhile, the controller extracts related data from the system storage unit and
generates the extracted data as a tile (S190). Here, the related data include at least one
selected from a group consisting of intormation on a user, information on a golt course
and simulation environment which are simulated, information on a device used by the
user, information on a golf club used by the user, and information on simulation
results.

|60] More specifically, the related data may include a user identitication (1D) ot the golter
logging into the system, image data generation time, a golf course tn which the golfer
has played a round of golt, holes in which the golt ball 1s hit, a golt simulator code, 1n-
formation on a golf club used to hit the golf ball, and information on quality of the shot
of the golt ball.

|61] The swing motion image file (the best shot or the worst shot), the extracted still
image, and the above related data are all transmitted to the server (S191).

|62] The server stores the received data in the database and, upon reception ot a request
from a user terminal device, provides an image related to the swing motion stored In
the database to the user terminal device through a service unit.

|63 ] Therefore, if a user selects a still image on the list related to the swing motion
displayed through the user device connected to the server, the user can be provided on
a swing motion image linked to the selected still image.

|64] In another embodiment of the present invention as shown in FIG. 6, a golfer logs nto
a system (S200), the golfer plays a virtual golf game (S210), the virtual golt game 9 1s
finished (S220), and the golfer determines whether his/her impresstons will be
recorded (5230).

[65] That is, upon finish of the virtual golf game, the user may record his/her impressions

on the virtual golf game, his/her impressions on the virtual golf simulation device, and
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his/her evaluation on a so-called screen golf house including such a virtual golt

simulation device using the camera unit and the sound recording unit (S240 and S250).
|60] When the user’s impression recording is completed (S260), the controller of the golf

simulator generates image data (image file (including speech)) of the impression
recording from the image and speech data recorded by the camera unit and the sound
recording unit.

[67] The impression recording generation means, that is, controller extracts a still image
from the image data of the impression recording (S290). Subsequently, the controller
extracts related data including a user identification (ID) of the golter logging into the
system, image data generation time, a golf course in which the golter has played a
round of golf, holes in which the golf ball is hit, a golt simulator code, information on
a golf club used to hit the golf ball, and information on quality ot the shot of the golt
ball from the system storage unit, and generates the extracted related data as a tile
(S290). The still image is extracted to show image data of a corresponding impression
recording through a list when the still image is provided trom the server to a user
terminal device.

[68] When the user selects the transmission of the impression recording data or the im-
pression recording data is automatically transmitted, the image data ot the impression
recording, the still image, and the related data are transmitted to the server (5291).

|69] The server stores the received data in the database and, when receiving request from
a user terminal device, provides the data to the user terminal device.

[70] Therefore, if a user selects a still image on the list related to the impression recording
displayed through the user device connected to the server, the user can be provided on
an impression recording contents linked to the selected still image.

Mode for the Invention
[71] Various embodiments of a VIRTUAL GOLF SIMULATION DEVICE, SYSTEM

INCLUDING THE SAME AND TERMINAL DEVICE, AND METHOD FOR
VIRTUAL GOLF SIMULATION have been described in the best mode tor carrying

out the invention.

Industrial Applicability

| 72] The virtual golf simulation device, the system including the same and the terminal
device, and the virtual golf simulation method according to the present invention
allows users using a screen golf system based on virtual golf simulation to enjoy
various cultures which cannot be provided by the conventional golf system. Con-

sequently, the present invention has industrial applicability.
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Claims

[Claim 1] A virtual golf simulation device comprising;:

a sensing unit for sensing a golf ball hit by a golfer to analyze the hit golf ball;

a camera unit for capturing an image for a swing motion of the golfer;

an imaging means for displaying an image of a virtual golf course and a simulated 1image on
the virtual golf course by simulating a trajectory of the golf ball hit by the golfer based on a sensing
result by the sensing unit on a screen;

a calculation means for determining whether the golf ball simulated on the virtual golt course
satisfies predetermined best shot or worst shot selection requirements according to a result of
simulation of the golf ball on the virtual golf course; and

a transmission means for extracting image data of the swing motion of the golfer captured by
the camera unit and transmitting the extracted image data to a server upon determining that the golf
ball simulated on the virtual golf course satisfies the predetermined best shot or worst shot selection

requirements.

[Claim 2] The virtual golf simulation device according to claim 1, wherein the

imaging means i1s configured to display the captured swing motion image on the screen for a
predetermined period of time when the calculation means determines that the hit golt ball satisties

predetermined selection requirements.

[Claim 3] The virtual golf simulation device according to claim 1, further

comprising:

a sound recording unit for recording impressions of the golfer; and

an impression recording generation means for recording impressions of the golfer using the
camera unit and the sound recording unit to generate image data of the impression recording,
wherein

the transmission means is configured to transmit the image data of the impression recording

to the server.

[Claim 4] The virtual golf simulation device according to claim 1, further

comprising:
a still image extraction means for extracting a still image from the image data of the swing

motion, wherein

the transmission means is configured to transmit the extracted still image and the image data
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of the swing motion to the server.

[Claim 5] The virtual golt simulation device according to claim 1, further

comprising:

a related data extraction means for extracting related data comprising at least one selected
from a group consisting of information on a user, information on a golf course and simulation
environment which are simulated, information on a device used by the user, information on a golf
club used by the user, and information on simulation results, wherein

the transmission means is configured to transmit the extracted related data and the image

data of the swing motion to the server.

[Claim 6] The virtual golf simulation device according to claim 3, further

comprising:

a still image extraction means for extracting a still image from the image data of the
impression recording, wherein

the transmission means is configured to transmit the extracted still image and the image data

of the impression recording to the server.

>

[Claim 7] The virtual golf simulation device according to claim 3, further

comprising:

a related data extraction means for extracting related data comprising at least one selected
from a group consisting of information on a user, information on a golf course and simulation
environment which are simulated, information on a device used by the user, information on a golf
club used by the user, and information on simulation results, wherein

the transmission means is configured to transmit the extracted related data and the image

data of the impression recording to the server.

[Claim 8] The virtual golf simulation device according to claim 1, wherein the

calculation means is configured to determine the best shot or worst shot selection requirements
according to at least one selected from a group consisting of a flight distance of the hit golf ball as a
result of the simulation, a skill rank of a login golfer, a game mode, a limit in number of selections,
determination as to whether the golf ball is located in a fairway, determination as to whether the golt

ball is located in a green, a game record at a corresponding hole, and a weather condition.
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[Claim 9] A virtual golf simulation system comprising a plurality of virtual golf

simulation devices and a server to which the virtual golf simulation devices are connected via a
network, wherein

each of the virtual golf simulation devices comprises: a sensing unit for sensing a golf ball hit
by a golfer to analyze the hit golf ball; a camera unit for capturing an image for a swing motion of the
golfer; an imaging means for displaying an image of a virtual golf course and a simulated image on
the virtual golf course by simulating a trajectory of the golf ball hit by the golfer based on a sensing
result by the sensing unit on a screen; a calculation means for determining whether the golt ball
simulated on the virtual golf course satisfies predetermined best shot or worst shot selection
requirements according to a result of simulation of the goltf ball on the virtual goit course; and a
transmission means for extracting image data of the swing motion of the golfer captured by the
camera unit and transmitting the extracted image data to a server upon determining that the golt balli
simulated on the virtual golf course satisfies the predetermined best shot or worst shot selection
requirements, and

the server comprises: a database for storing the image data of the swing motion transmitted
by the transmission means; and a service unit for extracting and providing the image data of the swing

motion from the database to a terminal device upon reception of request from the terminal device.

[Claim 10] The virtual golf simulation system according to claim 9, wherein

each of the virtual golf simulation devices further comprises: a sound recording unit for
recording impressions of the golfer; and an impression recording generation unit for recording
impressions of the golfer using the camera unit and the sound recording unit to generate image data

of the impression recording, the transmission means being configured to transmit the image data of

the impression recording to the server, and

the server stores image data of the impression recording in the database, and extracts and
provides the image data of the swing motion from the database to a terminal device through the

service unit upon reception of request from the terminal device.

[Claim 11] The virtual golf simulation system according to claim 9, wherein each of

the virtual golf simulation devices further comprises: a still image extraction means for extracting a
still image from the image data of the swing motion; and a related data extraction means for
extracting related data comprising at least one selected from a group consisting of information on a
user, information on a golf course which is simulated and use environment, information on a device

used by the user, information on a golf club used by the user, and information on simulation resuits,
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the transmission means being configured to transmit the extracted still image, the extracted related

data, the image data of the swing motion to the server.

[Claim 12] The virtual golf simulation system according to claim 11, wherein the

server 1s configured to sort and store data based on the transmitted related data and to show a user

the still image which links the swing motion image through a user terminal device.

[Claim 3] The virtual golf simulation system according to claim 10, wherein

each ot the virtual golf simulation devices further comprises: a still image extraction means
for extracting a still image from the image data of the impression recording; and a related data
extraction means for extracting related data comprising at least one selected from a group consisting
of information on a user, information on a golf course which is simulated and use environment,
information on a device used by the user, information on a golf club used by the user, and information
on simulation results, the transmission means being configured to transmit the extracted still image,
the extracted related data, and the image data of the impression recording to the server, and

the server is configured to sort and store data based on the transmitted related data and to

display the still image for service provision.

[Claim [4] A virtual golf simulation method comprising:

displaying an image of a virtual golf course for a golfer to play a virtual golf game on the
displayed virtual golf course

capturing an image for a swing motion of the golfer using a camera unit;

sensing movement of a golf ball hit by the golfer using a sensing unit to analyze the hit golf

ball;

displaying a simulated image on the virtual golf course by simulating a trajectory of the
golf ball hit by the golfer on a screen based on a sensing result by the sensing unit;
determining whether the golf ball simulated on the virtual golf course satisfies

predetermined best shot or worst shot selection requirements according to a result of simulation of

the golf ball on the virtual golf course;

generating image data of the swing motion from the captured image of the swing motion of
the golfer upon determining that the golf ball simulated on the virtual golf course satisfies the
predetermined best shot or worst shot selection requirements; and

transmitting the generated image data of the swing motion to a server.
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[Claim 15] The virtual golf simulation method according to claim 14, wherein the

step of determining whether the golf ball simulated on the virtual golf course satisfies
predetermined best shot or worst shot selection requirements comprises determining the
predetermined best shot selection requirement to be satisfied when a flight distance of the hit golf

ball 1s greater than a predetermined distance as a result of the simulation.

[Claim 16] The virtual golf simulation method according to claim 14, wherein the

step of determining whether the golf ball simulated on the virtual golf course satisfies
predetermined best shot or worst shot selection requirements comprises determining the
predetermined worst shot selection requirement when a flight distance of the hit golf ball is less than

a predetermined distance or the golf ball is caught in a trap as a result of the simulation.

[Claim 17] The virtual golf simulation method according to claim 14, wherein the

best shot or worst shot selection requirements are determined according to at least one selected from
a group consisting of a flight distance of the hit golf ball, a skill rank of the login golfer, a game
mode, a limit in number of selections, determination as to whether the golf ball is located in a
fairway, determination as to whether the golf ball is located in a green, a game record at a

corresponding hole, and a weather condition.

[Claim 18] The wvirtual golf simulation method according to claim 14, further

comprising:

determining whether impressions of the golfer will be recorded upon finish of the virtual golf
game;

recording impressions of the golfer using the camera unit and a sound recording unit upon
determining that the impressions of the golfer will be recorded;

generating image data of the impression recording; and

transmitting the generated image data of the impression recording to the server.

[Claim 19] The wvirtual golf simulation method according to claim 14, further

comprising:
extracting a still image from the generated image data of the swing motion;
extracting related data comprising at least one selected from a group consisting of a user

identification (ID), image data generation time, a golf course in which the golfer has played a round of



CA 02781992 2014-04-17

15

golf, holes in which the golf ball is hit, a device code, information on quality of the shot of the golf

ball, information on a golf club used to hit the golf ball, a game mode, a skill rank, and a game record;

and

transmitting the extracted still image and the extracted related data to the server.

[Claim 20} The wvirtual golf simulation method according to claim 18, further
comprising:

extracting a still image from the generated image data of the impression recording;

extracting related data comprising at Ieast one selected from a group consisting of a user
identification (ID), image data generation time, a golf course in which the golfer has played a round of
golf, holes in which the golf ball is hit, a device code, information on quality of the shot of the golf
ball, information on a golf club used to hit the golf ball, a game mode, a skill rank, and a game record;

and

transmitting the extracted still image and the extracted related data to the server.
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