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(57) ABSTRACT 

Programmable robotic ball shooting machines, linked by 
cable or Wireless signal communication, are positioned on 
one side of a tennis court and are structured for ?ring tennis 
balls to predetermined locations on the opposite side of the 
court in accordance With a preprogrammed shot sequence. A 
remote control communicates With the ball shooting 
machines and is operable to selectively control the ?ring of 
each shot from any of the machines at a time and from a 
direction Which is directly responsive to a tennis shot made 
by a practicing player on the opposite side of the court. 
Immediately following the ?ring of each shot, all ball 
shooting machines advance in preparation for ?ring the neXt 
shot in the programmed sequence at a predetermined speed, 
spin and height particular to each ball shooting machine 
position, thereby controlling the depth and location of each 
?red shot in order to hit the predetermined location. The 
system alloWs for continuous play, simulating a real tennis 
match, Without breaking the rhythm and timing of the 
practicing tennis player. 
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F15? 
The placement of two or three tennis robots ailews to cover every place on the 
tenniseourt through céntrol of the angel and depth of the ball‘ This can be done almost 
perfectly with two robots and excellent with three robots. 
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The placement of two or three tennis robots allows to cover every place on the 
tenniscourt through control of the angel and depth of the ball. This can be done almost 
perfectly Withtwo robots and excellent with three robots. ‘ 
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TENNIS TRAINING SYSTEM AND METHOD FOR 
SIMULATING A REAL TENNIS MATCH 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to tennis practice 
systems and methods and, more particularly, to the use of 
programmable robotic ball shooting machines for ?ring 
return shots to a practicing tennis player in a manner Which 
simulates a real tennis match. 

[0003] 2. Discussion of the Related Art 

[0004] Automatic tennis ball shooting machines are Well 
knoWn and are used WorldWide for practicing and develop 
ing tennis skills. A feature common to all eXisting ball 
machines is the manner in Which balls are ?red according to 
set intervals. While most eXisting ball machines alloW for 
adjustment of the timing of a ?ring sequence, the lapsed time 
betWeen each ?red shot remains constant once the speed of 
the machine has been set. For example, if the ball machine 
is set on a fast speed, shots may be ?red every tWo seconds. 
On the other hand, if the ball machine is set on a sloW speed, 
a longer amount of time Will lapse betWeen each shot. 
HoWever, once the speed of the machine is set and the ?ring 
operation is activated, the amount of time betWeen each ?red 
shot remains constant. When used in practice, the constant 
intervals of the ball ?ring sequence becomes aWkWard and 
forces a practicing tennis player to play in a rhythm Which 
is not natural or in any Way controlled by the player. For 
instance, if the practicing player hits a fast ball (i.e. a drive), 
he has to Wait for the set time interval to lapse before the 
neXt shot is ?red by the ball machine. On the other hand, if 
the practicing player hits a high, sloW ball (i.e. a lob), the 
neXt ball may be ?red by the ball machine before the player 
is ready and at a time Which is earlier than the player’s shot 
Would normally be returned by an opposing player. This 
aWkWard timing imposed by ball machines disrupts the 
practicing player’s stroke and play rhythm and is the main 
reason Why competitive tennis players, such as tennis pros, 
do not use ball machines in practice. 

[0005] Accordingly, in vieW of the problems and short 
comings of automatic ball ?ring machines presently used for 
tennis practice, there remains an urgent need in the tennis 
industry for a system and method Which uses at least one and 
preferably tWo or more programmable robotic ball shooting 
machines for ?ring return shots to a tennis player, from an 
opposite side of a tennis court, in a manner Which simulates 
a real tennis match, so that the ball is returned at the moment 
and from a direction that an opponent Would ordinarily play 
the ball on the opposite side of the net. 

SUMMARY OF THE INVENTION 

[0006] According to the system and method of the present 
invention, tWo or more programmable robotic ball shooting 
machines are positioned on one side of a tennis court and are 
structured for ?ring tennis balls to predetermined locations 
on the opposite side of the court in accordance With a 
preprogrammed shot sequence. A remote control communi 
cates With the ball shooting machines and is operable to 
selectively control the ?ring of each shot from any of the 
machines at a time and from a direction Which is directly 
responsive to a tennis shot made by a practicing player on 

Sep. 25, 2003 

the opposite side of the court. The robotic machines com 
municate With each other so that immediately folloWing the 
?ring of each shot, all ball shooting machines advance in 
preparation for ?ring the neXt shot in the programmed 
sequence at a speed, spin and height Which Will hit the 
predetermined court location. The system alloWs for con 
tinuous play, simulating a real tennis match, Without break 
ing the rhythm and timing of the practicing tennis player. 

OBJECTS AND ADVANTAGES OF THE 
INVENTION 

[0007] It is a primary object of the present invention to 
provide a system and method Which uses tWo or more ball 
shooting machines for returning the shots of a practicing 
tennis player(s) in a manner Which simulates an opposing 
player(s). 
[0008] It is a further object of the present invention to 
provide a system and method for use on a tennis court for 
returning shots of a practicing tennis player(s) at a time and 
from a direction Which simulates the return shot of an 
opposing player(s) on the opposite side of the court. 

[0009] It is still a further object of the present invention to 
provide a tennis training system and method for use on a 
tennis court and Which is adapted to recreate a real tennis 
match for a practicing player(s) in preparation for play 
against a knoWn opponent(s). 

[0010] It is still a further object of the present invention to 
provide a tennis training system and method Which uses tWo 
or more programmable robotic tennis ball shooting 
machines for ?ring return shots to a practicing tennis play 
er(s) and to predetermined locations on the tennis court in 
accordance With a preprogrammed shot sequence. 

[0011] It is still a further object of the present invention to 
provide a tennis training system and method Which uses tWo 
or more programmable robotic tennis ball shooting 
machines operable by a remote control for selectively con 
trolling the ?ring of return shots to a practicing tennis 
player(s) from a direction (i.e. angle) and at a time Which is 
directly responsive to a tennis shot made by the practicing 
player(s). 
[0012] It is still a further object of the present invention to 
provide a tennis training system and method using program 
mable robotic tennis ball ?ring machines Which provides for 
continuous play, in a manner Which simulates a real game, 
Without breaking the rhythm and timing of a practicing 
tennis player(s). 

[0013] It is yet a further object of the present invention to 
provide a tennis training system and method using a plural 
ity of programmable robotic tennis ball ?ring machines and 
a remote control for selectively ?ring return shots to a 
practicing tennis player(s) from a direction and at a time 
When the practicing player(s)’s shot Would normally be 
returned by an opposing player(s) on the opposite side of the 
tennis court, and Wherein each of the robotic tennis ball 
?ring machines is structured and disposed to control the 
speed, spin and height of each tennis ball ?red as a return 
shot in order to achieve a desired type of shot Which hits a 
desired location on the opposite side of the tennis court. 

[0014] It is still a further object of the present invention to 
provide a tennis training system and method Which uses a 
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plurality of programmable robotic tennis ball shooting 
machines and a remote control for selectively controlling the 
?ring of each shot from any of the machines at a time and 
from a direction Which is directly responsive to a tennis shot 
made by a practicing player on the opposite side of the tennis 
court and, Wherein the desired depth of each return shot ?red 
by any of the robotic tennis ball ?ring machines is achieved 
through controlling a combination of the speed, spin and 
height of each ?red return shot. 

[0015] It is still a further object of the present invention to 
provide a tennis training system and method Which uses a 
plurality of programmable robotic tennis ball shooting 
machines positioned at predetermined locations on one side 
of a tennis court, and Wherein the tennis ball shooting 
machines are speci?cally adapted to ?re tennis balls to 
predetermined locations on the opposite side of the court in 
accordance With a preprogrammed shot sequence, and 
Wherein each predetermined shot location is achieved by 
controlling the speed, spin and height of each ?red shot in 
conjunction With the angle of the shot as a result of the 
position of the tennis ball shooting machine on the tennis 
court. 

[0016] These and other objects and advantages of the 
invention are more readily apparent With reference to the 
folloWing detailed description taken in conjunction With the 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] For a fuller understanding of the nature of the 
present invention, reference should be made to the folloWing 
detailed description taken in conjunction With the accom 
panying draWings in Which: 

[0018] FIG. 1 is a schematic diagram shoWing a remote 
control communicating With a plurality of robotic tennis ball 
?ring machines in accordance With the system and method 
of the present invention; 

[0019] FIG. 2 is a top plan vieW of a tennis court illus 
trating a plurality of shot locations and directions achieved 
by the system and method of the present invention using tWo 
robotic tennis ball ?ring machines; 

[0020] FIG. 3 is a top plan vieW of a tennis court illus 
trating a plurality of shot locations and directions achieved 
by the system and method of the present invention using 
three robotic tennis ball ?ring machines; and 

[0021] FIG. 4 is a side elevational vieW illustrating varia 
tions in shot depth achieved through controlling a combi 
nation of speed, height and spin of tennis balls shot from a 
robotic tennis ball ?ring machine of the system and method 
of the present invention. 

[0022] Like reference numerals refer to like parts through 
out the several vieWs of the draWings. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0023] Referring to the several vieWs of the draWings, and 
initially FIG. 1, the tennis training system of the present 
invention is shoWn and is generally indicated as 10. In 
accordance With a preferred embodiment of the invention, a 
plurality of programmable robotic ball shooting machines 
are positionable at predetermined locations at one end of a 
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tennis court (see FIGS. 2 and 3). Preferably, tWo or more of 
the robotic ball shooting machines are used in the system 
and are linked together by cable or Wireless signal commu 
nication to communicate With one another. 

[0024] As seen in FIG. 1, three programmable robotic ball 
shooting machines 20, 30 and 40 are provided and commu 
nicate via a link 50. The communication link 50 may be a 
conductor, such as a cable or Wire connection or, alterna 
tively, the communication link 50 may be a Wireless signal 
communication such as radio or infrared signals. Each of the 
robotic ball shooting machines 20, 30 and 40 are provided 
With a protective housing 52 Which is shaped to de?ect 
tennis balls Which may inadvertently strike the housing. The 
ball shooting machines 20, 30 and 40 may further be 
supported on Wheels 54 to facilitate movement of the 
machines onto the tennis court and into proper position. The 
housing interior of each of the ball shooting machines is 
structured for holding a supply of tennis balls in a manner 
similar to that of conventional automatic tennis ball shooting 
machines. A robotic ball feed and ?ring mechanism is 
further provided Within the housing interior of each ball 
shooting machine 20, 30 and 40. The robotic ball feed and 
?ring mechanisms is controlled by a computer device Within 
the housing interior Which is preprogrammed With a par 
ticular sequence of shots. The shot sequence program may 
be created on an external computer device, such as a laptop 
computer or handheld computer device (eg a PALM Com 
puter). The shot sequence program is then loaded into the 
memory of the computer device contained in each ball 
shooting machine 20, 30 and 40. The shot sequence program 
is particular to each ball shooting machine position and 
provides speci?c instructions to each ball shooting machine 
20, 30 and 40 for ?ring each shot in the programmed shot 
sequence at an angle (i.e. along a select line of ?re) and at 
a speed, spin and height Which is particular to each ball 
shooting machine position, thereby controlling the angle and 
depth of each shot ?red from any one of the machines in 
order to hit predetermined locations on the opposite side of 
the court. 

[0025] Aremote control device 60 is provided With control 
buttons 62, 64 and 66 for selectively commanding any one 
of the plurality of ball shooting machines to instantly ?re the 
neXt shot of the preprogrammed shot sequence. The remote 
control device 60 communicates With the ball shooting 
machines through either a hardWire (i.e. cable or Wire) 
connection or, alternatively, a Wireless signal connection 
(i.e. radio or infrared signals). The remote control device 60 
may communicate directly With each of the plurality of ball 
shooting machines 20, 30 and 40 or, alternatively, the remote 
control can communicate With one of the ball shooting 
machines Which serves as a master. The remaining ball 
shooting machines, serving as slaves, can receive the ?re 
command instructions from the master via the communica 
tion link 50. 

[0026] Referring to FIGS. 2 and 3, the positioning of the 
ball shooting machines on a tennis court are shoWn in 
accordance With preferred embodiments thereof Speci? 
cally, the ball shooting machines are positioned at predeter 
mined locations on one side 82 of a tennis court 80, and 
preferably behind base line 83 at one end of the tennis court. 
Upon receipt of a ?re command from the remote control 
device 60, the selected ball shooting machine instantly ?res 
a tennis ball at an angle, speed, spin and height as directed 
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by the computer device so that the ?red shot Will be directed 
to a predetermined location on the opposite side 84 of the 
tennis court 80 according to the shot sequence program. For 
example, if the neXt shot in the shot sequence program is to 
be a drop shot, at a particular location on the opposite side 
of the court, then each ball shooting machine is prepared to 
?re the drop shot at an angle, speed, spin and height Which 
Will cause the ?red tennis ball to hit the location of the 
desired drop shot. Alternatively, if the neXt shot in the shot 
sequence is to be a long drive, then each ball machine is 
prepared to ?re the neXt tennis ball in the shot sequence at 
the angle, speed, spin and height Which achieves the long 
drive shot to the speci?c court location. 

[0027] As seen in FIGS. 2 and 3, each ball shooting 
machine 20, 30 and 40 is prepared to ?re a shot at one of a 
plurality of angles as indicated by the lines extending from 
each of the respective ball shooting machines to the num 
bered positions 1 through 9 and A-B on the opposite side 84 
of the tennis court 80. Then, by varying the speed, spin and 
height of each ?red shot, the depth along any of the desired 
angles can be controlled so that the ?red tennis ball Will 
strike the court at any desired position along the line of ?re. 
More speci?cally, referring to FIG. 4, each ball shooting 
machine 20, 30 and 40 is adapted to ?re each shot in the 
programmed shot sequence at a speed, spin and height Which 
Will cause the ?red ball to travel over the net 80 and land at 
select, predetermined locations on side 84 of the tennis court 
in a manner Which achieves a particular type of tennis shot. 

[0028] Accordingly, in use, When a practicing tennis 
player on the opposite side of the court 84 hits a tennis shot 
toWards, for eXample, ball shooting machine 30, then remote 
control 60 is operated by depressing the appropriate control 
button to activate the ?ring of the neXt shot in the prepro 
grammed shot sequence from ball shooting machine 30. The 
?red shot Will then be in accordance With the prepro 
grammed shot sequence, traveling along one of the angled 
lines of ?re at a speed, spin and height Which Will cause the 
?red tennis ball to reach the predetermined location on the 
opposite side 84 of the court, thereby simulating the return 
shot of an opposing player on side 82 of the tennis court 80. 
In this manner, each tennis shot made by a practicing player 
on side 84 of the tennis court 80 can be selectively returned 
by any of the ball shooting machines 20, 30 or 40 so that a 
return shot is ?red at a moment in time and from a direction 
that an opponent Would ordinarily play the ball on the 
opposite side of the net 86. 

[0029] The programmed shot sequence can replicate a 
series of shots in a volley, game, set or match. Moreover, the 
programmed shot sequence can be based on the identical 
shots made by a player in a previous match. Thus, a tennis 
player preparing to play an opponent in an upcoming match 
can use the tennis training system and method of the present 
invention to prepare for play against the opponent. In this 
instance, the preprogrammed shot sequence can be based 
upon the opponent’s shots made in a previous match against 
the practicing tennis player or another opponent. In this 
manner, the practicing tennis player can practice in a virtual 
match against an upcoming opponent and become better 
acquainted With the style of play and type of shots normally 
made by the opponent. Moreover, a practicing player can use 
the tennis training system and method of the present inven 
tion to correct mistakes made in previous matches against an 
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opponent While developing skills to better handle difficult 
shots normally made by the opponent. 

[0030] While the instant invention has been shoWn and 
described in accordance With preferred and practical 
embodiments thereof, it is recogniZed that departures from 
the instant disclosure are contemplated Within the spirit and 
scope of the present invention as set forth in the folloWing 
claims and under the doctrine of equivalents. 

What is claimed is: 
1. A tennis training system for simulating a real tennis 

match on a tennis court for one or more practicing players, 
said system comprising: 

a plurality of programmable robotic ball shooting 
machines positioned at predetermined locations on one 
side of the tennis court, said plurality of ball shooting 
machines each being structured and disposed for ?ring 
tennis balls, on demand, to predetermined locations on 
the opposite side of the tennis court in accordance With 
a preprogrammed shot sequence; 

a remote control structured and disposed for delivering 
signals to said plurality of ball shooting machines for 
selectively controlling the ?ring of each shot in the 
preprogrammed shot sequence at a time Which is 
directly responsive to a tennis shot made by the prac 
ticing player on the opposite side of the court. 

2. The system as recited in claim 1 Wherein each of said 
plurality of ball shooting machines is structured and dis 
posed to ?re each tennis ball in the preprogrammed shot 
sequence at a predetermined controlled spin, speed and 
height. 

3. The system as recited in claim 2 further comprising a 
conductor connecting betWeen said remote control and at 
least one of said plurality of ball shooting machines for 
delivering said signals from said remote control to said 
plurality of ball shooting machines. 

4. The system as recited in claim 2 Wherein said signals 
are delivered from said remote control to said at least one 
ball shooting machine by Wireless communication. 

5. The system as recited in claim 4 Wherein said signals 
are radio signals. 

6. The system as recited in claim 4 Wherein said signals 
are infrared signals. 

7. A tennis training system for simulating a real tennis 
match on a tennis court for one or more practicing players, 
said system comprising: 

a plurality of programmable robotic ball shooting 
machines positioned at predetermined locations on one 
side of the tennis court, opposite to the practicing 
player, each of said plurality of ball shooting machines 
being structured and disposed for ?ring tennis balls, on 
demand, to predetermined locations on the opposite 
side of the tennis court in accordance With a prepro 
grammed shot sequence; and 

a remote control structured and disposed for delivering 
signals to at least one of said plurality of ball shooting 
machines for selectively controlling the ?ring of each 
shot in the preprogrammed shot sequence from any one 
of the plurality of ball shooting machines at a time 
Which is directly responsive to a tennis shot made by 
the practicing player on the opposite side of the court. 
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8. The system as recited in claim 7 Wherein said plurality 
of ball shooting machines are each structured and disposed 
to ?re each tennis ball along a plurality of lines of ?re 
throughout a range of angles. 

9. The system as recited in claim 8 Wherein said plurality 
of ball shooting machines are each structured and disposed 
to ?re each tennis ball in the preprogrammed shot sequence 
at a predetermined controlled spin, speed and height along 
any one of said plurality of lines of ?re throughout said 
range of angles. 

10. The system as recited in claim 9 Wherein said plurality 
of ball shooting machines are each structured and disposed 
to ?re each tennis ball in the preprogrammed shot sequence 
to a predetermined location on the opposite side of the tennis 
court by controlling the depth of the ?red tennis ball along 
a selected one of the plurality of lines of ?re. 

11. The system as recited in claim 10 Wherein said 
plurality of ball shooting machines are each structured and 
disposed to control the depth of the ?red tennis ball along the 
selected one of the plurality of lines of ?re by varying the 
speed, spin and height of the ?red tennis ball. 

12. A method for simulating a real tennis match on a 
tennis court for one or more practicing players, said method 
comprising the steps of: 

positioning a plurality of programmable, computer-con 
trolled robotic ball shooting machines at predetermined 
locations on one side of the tennis court, opposite to the 
one or more practicing players; 

programming said plurality of robotic ball shooting 
machines to ?re a plurality of tennis balls, on demand, 
to predetermined locations on the opposite side of the 
tennis court in accordance With a preprogrammed shot 
sequence; and 

selectively commanding the ?ring of each shot in the 
preprogrammed sequence from any one of the plurality 
of ball shooting machines at a time Which is directly 
responsive to a tennis shot made by the practicing 
player on the opposite side of the court. 

13. The method as recited in claim 12 Wherein said step 
of selectively commanding further comprises the step of: 
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selectively commanding the ?ring of each shot in the 
preprogrammed shot sequence from any one of the 
plurality of ball shooting machines from a direction 
Which is directly responsive to the location of the tennis 
shot made by the practicing player on the opposite side 
of the court. 

14. The method as recited in claim 13 further comprising 
the step of: 

controlling the angle of each shot in the preprogrammed 
shot sequence by providing a plurality of lines of ?re, 
throughout a range of angles, along Which each of the 
?red tennis balls from each of the ball shooting 
machines may be directed. 

15. The method as recited in claim 13 further comprising 
the step of: 

controlling the ?ring of each shot in the preprogrammed 
shot sequence from any one of the plurality of ball 
shooting machines along a plurality of lines of ?re 
throughout a range of angles. 

16. The method as recited in claim 13 further comprising 
the step of: 

controlling the spin, speed and height of each ?red shot in 
the preprogrammed shot sequence from any one of the 
plurality of ball shooting machines. 

17. The method as recited in claim 15 further comprising 
the step of: 

controlling the depth of each ?red shot in the prepro 
grammed shot sequence from any one of the plurality 
of ball shooting machines by controlling the spin, speed 
and height of each ?red shot along any one of the 
plurality of lines of ?re throughout the range of angles. 

18. The method as recited in claim 17 further comprising 
the step of: 

controlling the depth and the selected one of the plurality 
of lines of ?re of each ?red shot in the preprogrammed 
shot sequence in order to hit the predetermined location 
on the opposite side of the tennis court. 

* * * * * 


