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(57) ABSTRACT 

In a golf Simulation System, a Setting plate for locating a golf 
ball is provided in a Striking Zone, and a Setting plate 
adjusting means is provided below the Setting plate. A 
control Section calculates moved distance and Stoppage 
position of golf ball based on the flying trace of golf ball 
Sensed by the flying trace Sensing means, and inputs signals 
reflecting the three-dimensional images of the golf course 
along the flying trace into the projector, So that the three 
dimensional images are displayed on the projection Screen. 
Also, the control Section controls the Setting plate adjusting 
means in accordance with the height and inclined angle of 
the Stoppage position, So that the Setting plate can be 
automatically adjusted to the height and inclined angle equal 
to those of the Stoppage position. Therefore, a golfer can 
exercise golf in various inclined angles and topographical 
conditions like a real golf course. 
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SIMULATION SYSTEM FOR GOLF PRACTICE 

TECHNICAL FIELD 

0001. The present invention relates to a golf simulation 
System, and in particular to a golf Simulation System con 
Structed Such that a golf ball Setting plate is automatically 
controlled in its height and inclined angle to be in confor 
mity with those of a position at which a struck golf ball is 
Stopped, whereby a golfer can exercise golf in various 
inclined angles and topographical conditions like a real golf 
course and when two or more golfers play a golf game, 
Victory or defeat can be determined according to true ability 
of golf like in the real golf course. 

BACKGROUND ART 

0002 Recently, as golf is popularized, a lot of people visit 
golf courses and beginners or people tied to a Schedule 
frequently use golf practice rangers. Due to this, a golf 
Simulation System which allows golfers to play a golf game 
as if enjoying golfin a real golf course have been developed, 
installed and utilized in golf practice rangers. 
0.003 Such a golf simulation system comprises a striking 
Zone for Striking a golf ball, a flying trace Sensing means for 
Sensing the flying trace Such as direction, Velocity and the 
like of the Struck golf ball, a projection Screen onto which 
three-dimensional images of golf course projected by a 
projector is displayed, and a control Section for outputting 
image signals, which proceed with the three-dimensional 
images of golf course in accordance with the flying trace 
Sensed by Said flying trace Sensing means, into Said projec 
tor. 

0004. In particular, when a golfer strikes a golf ball in the 
Striking Zone, the flying trace of Struck golf ball is Sensed by 
the flying trace Sensing means and then inputted into the 
control Section. The control Section inputted with Such a data 
of Sensed flying trace calculates the flight distance and 
Stoppage position of golf ball and then inputs Signals reflect 
ing the three-dimensional images of the golf course along 
the flying trace into Said projector, So that the three-dimen 
Sional images of golf course along the flying trace are 
displayed on Said projection Screen, whereby the golfer can 
exercise golf with a visual feeling as if playing a golf game 
in a real golf course. 
0005. However, the golf simulation system is constructed 
Such that the golf ball-striking Zone has a fixed height and 
inclined angle, whereby it allows a uniform Striking practice 
only but renders it impossible to perform a detailed Striking 
practice for various inclined angles and topographical con 
ditions as in a real golf course. Accordingly, the System has 
a problem in that it is not only difficult to provide sufficient 
and Satisfactory conditions of golf practice but also difficult 
for two or more golfers to play a golf game for contending 
for mastery in true ability of golf. 

DISCLOSURE OF THE INVENTION 

0006 Therefore, the present invention has been con 
ceived in View of the above-mentioned problems, and it is an 
object of the present invention to provide a golf Simulation 
System in which a golf course is displayed in three-dimen 
Sional images, wherein a golf ball Setting plate, the inclined 
angle and height of which are adjustable, is provided in a 
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golf ball-striking Zone, and if a golf ball located on the 
Setting plate is struck, the flying trace of Struck golf ball is 
Sensed and the moved distance and Stoppage position of golf 
ball are calculated, and then the height and inclined angle of 
Said Setting plate are automatically adjusted to be equal to 
the height and inclined angle of the Stoppage position, 
whereby a golfer can exercise golfin various inclined angles 
and topographical conditions like a real golf course and 
when two or more golfers play a golfgame, Victory or defeat 
can be determined according to true ability of golf like in the 
real golf course. 
0007. In order to achieve the above object, the present 
invention provides a golf Simulation System comprising a 
flying trace Sensing means for Sensing a golf ball Struck in 
a Striking Zone provided in a side of golf practice ranger, a 
projection Screen installed to face Said Striking Zone, a 
projector for projecting three-dimensional images of golf 
course onto Said projection Screen, and a control Section for 
outputting image Signals, which proceed with the three 
dimensional images of golf course in accordance with the 
flying trace Sensed by Said flying trace Sensing means, into 
Said projector, wherein a Setting plate for locating a golf ball 
is provided in Said Striking Zone and a Setting plate adjusting 
means is installed below Said Setting plate for adjusting the 
height and inclined angle of Setting plate, and wherein Said 
control Section calculates the moved distance and Stoppage 
position based on the flying trace of golf ball Sensed by Said 
flying trace Sensing means, inputs signals reflecting the 
three-dimensional images of the golf course along the flying 
trace into Said projector, So that the three-dimensional 
images of the golf course along the flying trace are displayed 
on Said projection Screen, and controls Said Setting plate 
adjusting means in accordance with the height and inclined 
angle of Said Stoppage position, So that Said Setting plate can 
be automatically adjusted to the height and inclined angle 
equal to those of Said Stoppage position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008. The foregoing and other objects, features and 
advantages of the present invention can become more appar 
ent from the following detailed description when taken in 
conjunction with the accompanying drawings in which: 

0009 FIG. 1 is a constructional view showing an 
embodiment of a golf Simulation System according to the 
present invention; 
0010 FIG. 2 is a perspective view showing an example 
of a Setting plate and Setting plate adjusting means in FIG. 
1; 

0011 FIG. 3 is a cross-sectional view of the setting plate 
and adjusting means shown in FIG. 2 in the assembled State; 
and 

0012 FIGS. 4 to 9 are perspective views showing various 
embodiments of flying trace Sensing means shown in FIG. 
1, respectively. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

0013 Herein below, a preferred embodiment of golf 
Simulation System according to the present invention can be 
made in detail with reference to the attached drawings. 
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0.014 FIG. 1 is a constructional view showing an 
embodiment of a golf Simulation System according to the 
present invention, FIG. 2 is a perspective view showing an 
example of a Setting plate and Setting plate adjusting means 
in FIG. 1, and FIG. 3 is a cross-sectional view of the setting 
plate and adjusting means shown in FIG. 2 in the assembled 
State. AS shown in the drawings, the golf Simulation System 
according to the present invention is installed in a golf 
practice ranger and comprises a Setting plate 12, a Setting 
plate adjusting means 14, a flying trace Sensing means 20, a 
control section 60, a projector 70, and a projection screen 80. 
0.015 That is, the golf practice ranger is provided with a 
Striking Zone 1a for hitting a golf ball in a Side potion of 
bottom 1, the projection screen 80 is vertically installed in 
the other Side 2 opposite to the Striking Zone 1a, and the 
projector 70 is installed in a predetermined position to be 
directed toward Said projection Screen 80 for projecting 
three-dimensional images of golf course onto Said projection 
Screen 80. 

0016 Said flying trace sensing means 20 is a means for 
Sensing and inputting a flying trace of golfball Struck in Said 
Striking Zone, i.e., flying angle, flying Velocity and the like 
of golf ball into said control section 60, and various con 
ventional techniques can be applied thereto. 
0017 For example, it can be possible to construct said 
flying trace Sensing means 20 to comprise a plurality of light 
emission Sensors arranged on a left Side wall of golf practice 
ranger to be equally spaced in up and down and right and left 
directions, a plurality of light receiving Sensors arranged on 
a right Side wall of golf practice ranger to respectively 
receive light signals outputted from each of the light emis 
Sion Sensors, the number of light receiving Sensors being 
equal to that of Said light emission Sensors, and a signal 
processing Section inputted with data indicative of whether 
a light signal is received or not, from each of Said light 
receiving Sensors and calculating the flying trace of golf ball 
using the data and time intervals between changed data. AS 
constructed in this manner, the receiving of light signals by 
certain light receiving Sensors among Said a plurality of light 
receiving Sensors is temporarily interrupted by a flying golf 
ball in a certain time interval depending on flying angle and 
velocity of the golf ball, whereby it becomes possible to 
calculate flying angle and Velocity data for the flying golf 
ball, based on the positional relationship of the light receiv 
ing Sensors which are Subjected to interruption of receiving 
light signals and the time intervals at which the receiving of 
light signals is interrupted. 

0.018 Said setting plate 12 is a plate, on which a golf ball 
is located So that a golfer can Strike the golf ball, and is 
positioned on the Striking Zone 1a in the golf practice ranger 
in the condition that its height and inclined angle can be 
adjusted, and a Setting plate adjusting means is installed 
below Said Setting plate 12 for adjusting the height and 
inclined angle of the Setting plate 12. If it is constructed So 
that a golf ball located on Said Setting plate 12 is to be struck 
toward Said projection Screen 80, it is necessary to install a 
net in front of said projection screen 80 or to form the 
projection screen 80 itself from woven member such as cloth 
in order to prevent it from being destroyed by the Struck golf 
ball. 

0019. As illustrated in FIGS. 2 and 3 by way of an 
example, Said Setting plate adjusting means 14 is a means for 
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Selectively adjusting the height and inclined angle of Said 
Setting plate 12 and is installed vertically underSide of Said 
Setting plate 12 and may comprise a motor 14a, a height 
adjusting actuator 14b and an inclination adjusting actuator 
14c. 

0020 Said motor 14a is a means for rotating said setting 
plate 12 and is installed vertically underSide of Said Setting 
plate 12 with its Spindle being directed upwardly. 
0021 Said height adjusting actuator 14b is a structure for 
adjusting the height of Said Setting plate, wherein its body is 
fixed on the upper end of Spindle of Said motor 14a and the 
upper end of its rod is connected to the center of Said Setting 
plate 12 by a pipe-shaped ball-joint, whereby as Said height 
adjusting actuator 14b moves up and down, Said Setting plate 
12 can be moved up and down and the inclined angle of Said 
Setting plate 12 can be adjusted with reference to the center 
part to which the height adjusting actuator 14b is connected. 
AS the height adjusting actuator 14b, it may be possible to 
use a manually operated lifting jack with an upwardly 
extended rod, as well as a hydraulic actuator, a pneumatic 
actuator, and an electromagnetic actuator. 
0022. Said inclination adjusting actuator 14c is a means 
for adjusting the inclined angle of Said Setting plate 12 with 
reference to the ball-joint connection of Said Setting plate 12, 
wherein its body is fixed on a Side of Said height adjusting 
actuator 14b and the upper end of its rod is hinged to a side 
of bottom Surface of Said Setting plate 12. In this case, it is 
a matter of course that the hinged part of said inclination 
adjusting actuator 14c is located on a position Spaced from 
the central part of Setting plate 12 to which the upper end of 
Said height adjusting actuator 14c Serving as a central axis is 
connected. Although not shown in the drawings, Said motor 
14a, height adjusting actuator 14b and inclination adjusting 
actuator 14c are independently operated by control Signals 
inputted from said control section 60. 
0023. With this construction, if a control signal is input 
ted from Said control Section 60 into Said height adjusting 
actuator 14b, the rod of Said height adjusting actuator 14b is 
moved up and down according the inputted Signal, whereby 
the up and down height of Said Setting plate 12 can be 
adjusted. If a control Signal is inputted from Said control 
section 60 into said inclination actuator 14c after the height 
was adjusted in this manner, Said inclination adjusting 
actuator 14c can be moved up and down, thereby moving the 
hinged part of Said Setting plate 12, whereby the inclined 
angle of Said Setting plate 12 can be adjusted. Following this, 
if a control Signal is inputted from Said control Section 60 
into Said motor 14a, said motor 14a will perform rotating 
movements and then Said height adjusting actuator 14b and 
Said Setting plate 12 can be rotated, whereby Said Setting 
plate 12 can be rotated under the inclined State and thus the 
inclined direction of Setting plate 12 can be adjusted. 
0024. By these successive operations, said control section 
60 can adjust the height, inclined angle and inclined direc 
tion of Said Setting plate. For the purpose of convenience of 
explanation, control Signals are described as if they are 
Sequentially inputted into Said height adjusting actuator 14b, 
inclination adjusting actuator 14c and motor 14.a from Said 
control section 60 in the above, it is a matter of course that 
Said control Signals can be made to be simultaneously 
inputted into each of the apparatus 14a to 14c from the input 
section 60 for the speediness of operation. 
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0.025 Said control section 60 incorporates a memory 
Section 30 for Storing three-dimensional images of real or 
Virtual golf courses and outputs three-dimensionally pro 
ceeded golf course images to Said projector 70 according to 
a flying trace Sensed by Said flying trace Sensing means 20, 
whereby the dimensional golf course images can be dis 
played on Said projection Screen 80. 

0026. That is, said control section 60 calculates the 
moved distance and stoppage position of golf ball based on 
the flying trace of the golf ball Sensed by Said flying trace 
Sensing means 20, inputs signals of golf course images 
proceeded from the Striking position to the Stoppage position 
into Said projector 70 to display the images on Said projec 
tion screen 80. In addition, said control section 60 controls 
Said Setting plate adjusting means 14 according to the 
Stoppage position of Said golf ball and the inclined angle, 
whereby Said Setting plate 12 can be automatically adjusted 
to the height and inclined angle identical to those of Said 
Stoppage position of golf ball. Reference numeral 40 indi 
cates a key input Section for initializing and operational 
controlling of said control section 60. 
0.027 Now, the operations of golf simulation system as 
constructed in the above can be described. 

0028 Firstly, if a golfer strikes a golf ball located on said 
Setting plate 12, the Struck golf ball can be flied toward the 
projection Screen 80. At this time, Said flying trace Sensing 
means 20 Senses the flying trace including the Velocity and 
flying direction of Struck golf ball, and then inputs the 
Sensed flying trace into Said control Section 60. 
0029. The control section inputted with the flying trace of 
golf ball in this manner calculates the flying distance and 
Stoppage position of golf ball based on the flying trace of the 
golf ball. That is, said control section 60 calculates the drop 
point of golf ball in consideration of the flying Velocity and 
angle of Said golf ball, calculates the distance the golf ball 
runs from the dropped point in consideration of the accel 
eration and frictional force of golf ball and the like, and then 
calculates the flying distance and Stoppage position by 
taking those calculated values into consideration. In this 
case, Said flying distance means the distance from the 
Striking position to the Stoppage position of golf ball. 

0030 Said control section 60 which has calculated the 
flying distance and Stoppage position in this manner inputs 
Signals of golf course images, which are three-dimensionally 
proceeded along the moving distance from the Striking 
position to the Stoppage position, into Said projector 70, 
whereby the three-dimensional imageS proceeded from Said 
Striking position to Said stoppage position can be displayed 
on the projection screen 80. 
0031. Following this, said control section 60 controls said 
Setting plate adjusting means 14 according to the actual 
height and inclined angle of Said stoppage position, whereby 
Said Setting plate 12 is adjusted to the height and inclined 
angle identical to the height and inclined angle of the 
Stoppage position. Therefore, the golf ball prepared for next 
Striking is located on the height and inclined angle identical 
to the height/angle of the Stoppage position of the golf ball 
flied by the previous Striking, whereby the golfer can exer 
cise golf in the State that the height and inclined angle were 
automatically adjusted to be same condition as in a real golf 
course. In this case, it is possible to construct in Such a 
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manner that the heights and inclined angles of respective 
points of golf course to be displayed on the projection Screen 
80 can be Stored in the memory Section as Separate data and 
Said control Section 60 will take up and use data correspond 
ing to the height and inclined angle of Said stoppage position 
from the memory Section. 

0032 Meanwhile, a turning button 50 for adjusting direc 
tion may be additionally provided in the Striking Zone 
adjacent to Said Setting plate 12, and it is possible to 
construct Said control Section 60, So that it can automatically 
adjust the inclined angle of three-dimensional images of golf 
course displayed on Said projection Screen 80 and the height 
and inclined angle of Said Setting plate according to the 
adjustment of said turning button 50. That is, if the turning 
button 50 is rotationally operated in the right and left 
directions by the golfer, the control section 60 senses this 
and inputs three-dimensional image Signals into Said pro 
jector 70 so then the display angle of three-dimensional golf 
course image displayed on Said projection Screen 80 can be 
turned to the turning direction of Said turning button, and at 
the same time Said control Section 60 operates Said Setting 
plate adjusting means 14 to adjust the height and inclined 
angle of Said Setting plate 12 to be in conformity with the 
height and inclined angle of the Stoppage position in the 
direction displayed on Said projection Screen 80. 

0033 With this construction, each golfer can select a 
desired direction according to his (her) ability, taste or 
topographical condition and Strike a golf ball to the direc 
tion, whereby equalization of condition to an real golf course 
can be further enhanced. Unless Such a turning button is 
provided, it is a matter of course that it is preferable to 
construct the central part of Said projection Screen 80 in the 
direction most of golferS Strike golf balls in each of Striking 
positions. 

0034. In the above, the case that the striking Zone 1a is 
provided with the Setting plate 12 and Setting plate adjusting 
means 14 only is explained. However, the present invention 
can also be applied to the case that a footboard 16 is 
provided adjacent to Said Setting plate 12 and a footboard 
adjusting means is provided below the footboard, in which 
case it is possible to use various structures having a con 
Struction as well as a function equal to those Said Setting 
plate adjusting means, as Said footboard adjusting means. In 
this case, Said control Section 60 adjusts the height and 
inclined angle of Said Setting plate adjusting means 14 
according to the calculated height and inclined angle of the 
Stoppage position, and at the same time, controls Said 
footboard adjusting means So that the height and inclined 
angle of the footboard can be adjusted to be in conformity 
with the height and inclined angle of a footing place on 
which the golfer's feet are actually located when the golfer 
Strikes the golf ball which has been positioned on Said 
Stoppage position. 

0035) Said footboard 16 may be formed as a single part 
having Such a dimension that a golfer can position both of 
his feet on said footboard. However, it can be preferred to 
form Said footboard 16 as two Spaced parts, So that a golfer 
can position one foot on the one part of the two spaced parts 
and the other foot on the other part, and each part of Said 
footboard 16 is provided with one footboard adjusting 
means, So that the inclined angle of each foot can be 
Separately adjusted, thereby forming the height and inclined 
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angle to be identical to those in an real golf course. In 
addition, it can be more preferred to incorporate Said Setting 
plate 12, Setting plate adjusting means 14, footboard 16 and 
footboard adjusting means into one body 10, for easy 
installation and positioning in a golf practice ranger. 

0.036 With this construction, the setting plate 12 for 
Supporting a golf ball can be adjusted to a height and 
inclined angle identical to those of Said stoppage position, 
and the height and inclined angle of the footboard 16 the 
golfer Steps on with his feet also can be adjusted to be in 
conformity with those of Said footing place in the real golf 
course, whereby the golfer can exercise golf in a condition 
equal to that of real golf course. 
0037. In this case, if a turning button was provided, it is 
needless to say that, said control section 60 should be 
constructed in Such a manner that the angle of three 
dimensional images of golf course displayed on Said pro 
jection screen 80 can be turned as said turning button 50 is 
operated, yet Still the Setting plate adjusting means 14 and 
Said footboard adjusting means can be individually con 
trolled So that the heights and inclined angles of Said Setting 
plate 12 and foot board 16 can be in conformity with the 
heights and inclined angles of Said Stoppage position and 
footing place in the direction displayed on Said projection 
Screen 80. 

0038 Meanwhile, FIGS. 4 to 8 show constructions of 
various embodiments of Said flying trace Sensing means. AS 
shown in FIG. 4, said flying trace sensing means 20 may 
comprise a first light Sensor 210, a Second light Sensor 212, 
a plurality of third light Sensors 214, and a first signal 
processing Section (not shown). 
0039) Said first light sensor 210 is provided within a 
hollow golf tee 200 projectedly mounted on said setting 
plate 12, and constructed to Sense and output the moment 
when a golf ball located on said golf tee 200 is struck and 
disappeared, thereby Sensing the time when the golf ball is 
Struck. Said Second light Sensor 212 is provided in a side 
aside from the front of said golf tee 200, and constructed to 
Sense and output the time when a Swung golf club passes a 
certain point. Said a plurality of third light Sensors 214 are 
densely arranged right and left of Said Setting plate, and 
constructed to Sense and output the point and time when the 
Struck golf ball passes. And, Said first Signal processing 
Section is constructed to be inputted with data related to 
whether the Struck golf ball is Sensed or not and Sensing 
times by each of said light sensors 210, 212 and 214, and to 
compare and analyze light Sensors which Sensed golf ball 
and time intervals between them, thereby calculating the 
flying trace Such as Velocity, angle, and Spin of golf ball. 

0040. Furthermore, said flying trace sensing means 20 
may comprise a fourth light sensor 220, a plurality of fifth 
light Sensors 222, a plurality of contact Sensors 224 and a 
Second Signal processing Section, as shown in FIG. 5. 

0041 Said fourth sensor 220 is installed adjacent to the 
Setting plate 12to face a golfball located on Said Setting plate 
12, So that it can Sense the time when the golf ball located 
on Said Setting plate 12 is struck. Said a plurality of fifth light 
Sensors 222 are means for Sensing the height when the golf 
ball passes a certain point, are vertically installed on a side 
portion in front of Said Setting plate So that each of fifth 
Sensors is horizontally faced to the area the Struck golf ball 
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essentially passes. Said a plurality of contact Sensors 224 are 
provided along the bottom Surface 1 adjacent to Said pro 
jection Screen and adjacent with each other, whereby Said 
contact Sensors 224 are constructed So that a contact Sensor 
located on a position on which the Struck golfball is dropped 
after being hit against the projection Screen can be Switched 
on and can Sense the Struck direction of golf ball. And, Said 
Second Signal processing Section is constructed to be input 
ted with data related to whether the struck golf ball is sensed 
or not, and Sensing times from each of Said light Sensors 220, 
222 and each of Said contact Sensors 224 and to compare and 
analyze the light Sensors which Sensed the golf ball and time 
intervals between them, thereby calculating the flying trace 
Such as flying Velocity, angle and Spin of golf ball. 

0042 FIG. 6 is a constructional view showing another 
embodiment of flying trace Sensing means according to the 
present invention. AS shown in the drawing, said flying trace 
Sensing means 20 may comprise a Sensor group 240 and a 
third signal processing Section. 

0043 Said sensor group 240 are formed in a plurality of 
stages 242, 244, 246 spaced before and behind in front of 
Said Setting plate, and each of Stages 242, 244, 246 com 
prises a plurality of light Sensors which are densely arranged 
right and left, So that Said Stages can Sense the flying 
direction of a struck golf ball and time intervals between 
them at the moment when the golf ball passes them. In the 
drawing, said Sensor group 240 is shown as consisting of 
three stages, in which the first stage 242 may be formed 
more narrowly than the Second and third Stage. And, the 
third signal processing Section is constructed to be inputted 
with data related to whether the struck golf ball is sensed or 
not, and Sensing times from Said light Sensors of each Stage 
forming Said Sensor group 240 and to compare and analyze 
the light Sensors which Sensed the golf ball and time 
intervals between them, thereby calculating the flying trace 
Such as flying Velocity, angle and Spin of golf ball. 

0044) In addition, it is possible to further provide a 
plurality of laser sensors 230 on the ceiling above said 
Setting plate 12, So that Said laser Sensors 230 could Sense the 
flying trace of golf ball and movement of golfer's body. In 
this case, the flying trace Sensed by Said laser Sensors 230 
can be used as compensation data when Said third signal 
processing Section calculates the flying trace, whereby the 
accuracy of calculated flying trace can be enhanced. Fur 
thermore, if it is constructed So that the Sensed movement of 
golfer's body could be displayed through a separate monitor, 
the golfer may see the movement of his body and use it as 
a data for correcting his posture. 

004.5 FIG. 7 is a constructional view showing another 
embodiment of flying trace Sensing means. AS shown in the 
drawing, said flying trace Sensing means 20 can be con 
structed to comprises a plurality of infrared cameras 250 and 
a fourth Signal processing Section. Said a plurality of infra 
red cameras 250 are installed on the ceiling to be directed 
toward Said Setting plate 12 and its Surroundings, So that they 
can take photographs of Struck and flying images of golf ball 
located on Said Setting plate 12. And, Said fourth Signal 
processing Section is constructed to be inputted with data 
related to the flying images of golf ball photographed by 
respective infrared cameras 250 and to analyze the image 
Signals, thereby calculating the flying trace Such as flying 
Velocity, angle and Spin of golf ball. 
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0.046 FIG. 8 is a constructional view showing another 
embodiment of flying trace Sensing means. AS shown in the 
drawing, Said flying trace Sensing means can be constructed 
to comprise a plurality of light emission Sensors 260, a 
plurality of light receiving Sensors 262, a plurality of contact 
Sensors 264 and a fifth Signal processing Section. 
0047. In particular, said a plurality of light emission 
Sensors 260 and light receiving Sensors 262 are provided 
right and left walls of Said golf practice ranger in the pattern 
of checkers and arranged So that a light signal outputted 
from each of said light emission sensors 260 is inputted to 
a corresponding one of Said light receiving Sensors 262 in 
one to one relationship. Said a plurality of contact Sensor 
264 are densely distributed and arranged all over Said 
projection screen 80 in the pattern of checkers, thereby to 
Sense which part of the projection Screen the Struck golf ball 
is dashed against. And, Said fifth Signal processing Section is 
constructed to be inputted with data related to whether the 
Struck golf ball is Sensed or not, and Sensing times from each 
of Said light emission Sensors 260, light receiving Sensors 
262 and contact Sensors 264 and to compare and analyze the 
light Sensors which Sensed the golf ball and time intervals 
between them, thereby calculating the flying trace Such as 
flying Velocity, angle and Spin of. 
0.048 FIG. 9 is a constructional view showing that light 
emission Sensors 260 and light receiving Sensors 262 can be 
provided only on the real parts of both of side walls, 
respectively, differently from FIG. 8. Beyond this, it is a 
matter of course that the constructions and actions of contact 
Sensors 264, the fifth Signal processing Section and the like 
in FIG. 8 can be identically applied to those shown in FIG. 
9. 

0049) 
0050 AS can be seen from the foregoing, according to the 
present invention provides, a golf Simulation System in 
which three-dimensional images of golf course is displayed 
is provided, wherein the height and inclined angle of Said 
Setting plate can be automatically adjusted to be equal to the 
height and inclined angle of the Stoppage position. There 
fore, a golfer can exercise golfin various inclined angles and 
topographical conditions like a real golf course, whereby the 
effect of golf practice can be considerably improved. Fur 
thermore, when two or more golfers play a golf game, 
Victory or defeat can be determined according to true ability 
of golf like in the real golf course because various topo 
graphical conditions are provided like the real golf course, 
whereby the interest for a golf game in the golf practice 
ranger can be largely improved. 

Industrial Applicability 

0051 While this invention has been described in connec 
tion with golf Simulation Systems according to the preferred 
embodiments of the present invention, it can be appreciated 
that the present invention is not limited to the disclosed 
embodiments and the Skilled one in the art can variously 
modify and apply them within the Spirit and Scope of the 
appended claims. 

1. A golf Simulation System comprising: a flying trace 
Sensing means for Sensing a golf ball Struck in a Striking 
Zone provided in a Side of golf practice ranger, a projection 
Screen installed to face Said Striking Zone, a projector for 
projecting three-dimensional images of golf course onto Said 
projection Screen, and a control Section for outputting image 

Oct. 7, 2004 

Signals, which proceed with the three-dimensional images of 
golf course in accordance with the flying trace Sensed by 
Said flying trace Sensing means, into Said projector, 

wherein a Setting plate for locating a golf ball is provided 
in Said Striking Zone and a Setting plate adjusting means 
is provided below Said Setting plate for adjusting the 
height and inclined angle of Setting plate, and 

wherein Said control Section calculates the moved dis 
tance and stoppage position of golf ball based on the 
flying trace of golf ball Sensed by Said flying trace 
Sensing means, and inputS Signals reflecting the three 
dimensional images of the golf course along the flying 
trace into Said projector, So that the three-dimensional 
images of the golf course along the flying trace can be 
displayed on Said projection Screen, and Said control 
Section controls Said Setting plate adjusting means in 
accordance with the height and inclined angle of Said 
Stoppage position, So that Said Setting plate can be 
automatically adjusted to the height and inclined angle 
equal to those of Said Stoppage position. 

2. The golf Simulation System according to claim 1, 
wherein a turning button for adjusting direction is provided 
in the Striking Zone adjacent to Said Setting plate, and 

wherein Said control Section controls three-dimensional 
image Signals inputted into Said projector, So that the 
display angle of three-dimensional golf course image 
displayed on Said projection Screen can be turned in 
accordance with the adjustment of Said turning button, 
and at the same time controls Said Setting plate adjust 
ing means to adjust the height and inclined angle of Said 
Setting plate to be in conformity with the height and 
inclined angle of the Stoppage position in the direction 
displayed on Said projection Screen. 

3. The golf Simulation System according to claim 1, 
wherein a footboard for golfer is provided adjacent to Said 
Setting plate and a footboard adjusting means is provide 
below Said footboard for adjusting the height and inclined 
angle of Said footboard, and 

wherein Said control Section controls Said Setting plate 
adjusting means according to the height and inclined 
angle of Said stoppage position, and at the same time, 
controls Said footboard adjusting means So that the 
height and inclined angle of the footboard are adjusted 
to be in conformity with the height and inclined angle 
of the place on which the golfer's feet are actually 
positioned when the golfer.Strikes the golf ball located 
On Said Stoppage position. 

4. The golf Simulation System according to clam 3, 
wherein a turning button is provided in the Striking Zone 
adjacent to Said Setting plate, 

wherein Said control Section controls three-dimensional 
image Signals inputted into Said projector, So that the 
display angle of three-dimensional golf course image 
displayed on Said projection Screen can be turned in 
accordance with the adjustment of Said turning button, 
and at the same time individually controls Said Setting 
plate adjusting means and footboard adjusting means to 
adjust the inclined angles of Stoppage position/footing 
place in the direction displayed on the projection Screen 
and the front inclined angles of Said Setting plate/foot 
board are to be in conformity with each other. 
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5. The golf Simulation System according to claim 1, 
wherein Said flying trace Sensing means comprises a first 
light Sensor provided within a hollow golf tee projectedly 
mounted on Said Setting plate to Sense the moment of 
Striking the golf ball, a Second light Sensor provided around 
Said golf tee to Sense the Swing time of golf club, a plurality 
of third light Sensors densely arranged in a line to Sense the 
point that the Struck golf ball passes, and a first signal 
processing Section inputted with Sensed signals from Said 
light Sensors and calculating the flying trace of golf ball. 

6. The golf Simulation System according to claim 1, 
wherein Said flying trace Sensing means comprises a fourth 
Sensor installed adjacent to the Setting plate to Sense the time 
of Striking the golf ball, a plurality of fifth light Sensors 
vertically installed on a side portion aside from the front of 
Said Setting plate to Sense the flight height of Struck golf ball, 
a plurality of contact Sensors densely arranged along the 
bottom Surface adjacent to Said projection Screen to Sense a 
position on which the Struck golf ball is dropped after hit 
against the projection Screen, and a Second Signal processing 
Section inputted with Sensed Signals from Said light Sensors 
and contact Sensors and calculating the flying trace of golf 
ball. 

7. The golf Simulation System according to claim 1, 
wherein Said fright trajectory Sensing means comprises a 
Sensor group formed in a plurality of Stages Spaced before 
and behind in front of Said Setting plate, in which each of 
Stages comprises a plurality of light Sensors which are 
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arranged right and left, and a third signal processing Section 
inputted with Sensed signals from light Sensors of Said 
Sensor group and calculating the flying trace of golf ball, and 

wherein a plurality of laser Sensors are installed on the 
ceiling above Said Setting plate for Sensing the flying 
trace of golf ball and movement of golfer's body. 

8. The golf Simulation System according to claim 1, 
wherein Said flying trace Sensing means comprises a plural 
ity of infrared cameras on the ceiling above Said Setting plate 
and a fourth Signal processing Section inputted with Sensed 
Signals from each of Said infrared cameras and calculating 
the flying trace of golf ball. 

9. The golf Simulation System according to claim 1, 
wherein Said flying trace Sensing means comprises a plural 
ity of light emission Sensors installed on one side of left and 
right walls of golf practice ranger, a plurality of light 
receiving Sensors installed on the other Side of right and left 
walls to individually receive a light signal generated from 
each of Said light emission Sensors, the number of light 
receiving Sensors being identical with that of Said light 
emission Sensors, a plurality of contact Sensors densely 
arranged all over Said projection Screen to Sense the part to 
be touched by the struck golf ball, and a fifth signal 
processing inputted with Sensed signal from each of Said 
Sensors and calculating the flying trace of golf ball. 
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