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REPETITIVE MOTION FEEDBACK SYSTEM AND 
METHOD OF PRACTICING A REPETITIVE 

MOTION 

TECHNICAL FIELD 

[0001] The invention relates generally to a feedback sys 
tem for a repetitive motion and method of practicing a 
repetitive motion by an individual, particularly those repeti 
tive movements that involve the movement of an object by 
the individual. 

BACKGROUND 

[0002] There have been numerous and varied methods and 
devices developed for practicing repetitive movements, par 
ticularly those movements used for sports, recreational or 
athletic activities, such as golf or tennis. These methods or 
devices typically focus on one particular aspect of the 
repetitive motion, such as the grip, position or orientation of 
the individual’s head or body, or the position or orientation 
of the device or instrument being held or moved by the 
individual during the repetitive motion. In many cases, a 
practice device is employed that secures to the user or the 
object moved by the user to restrict or limit the ability to 
make undesirable movements. Many of these devices are 
used only during practice and Would otherWise not be used 
during normal play or performance of the repetitive motion. 
Additionally, these devices are often cumbersome and dif 
?cult to use, making them undesirable. 

[0003] Despite the many devices and methods that have 
been developed over the past, one of the best methods of 
practicing repetitive movements merely involves the use of 
a coach or professional instructor Who actually observes the 
individual or student during practice of the repetitive 
motion. After observation of the individual, the instructor 
can provide feedback to the individual regarding their per 
formance and communicate Ways to improve upon the 
individual’s performance. 

[0004] The use of an instructor has obvious limitations, 
hoWever. The time and attention an instructor can give may 
be limited, particularly if there is more than one student that 
must be observed during a particular practice session. And 
even if private or one-on-one instruction is used, seldom Will 
an instructor be available to supervise all of the individual’s 
practice sessions or be able to fully observe each and every 
repetitive motion performed by the individual during the 
practice session. Further, an instructor may not be able to 
monitor each and every aspect of the individual’s perfor 
mance, particularly those aspects that are not easily moni 
tored by merely observing the individual perform the repeti 
tive motion. Another limitation is that for many, particularly 
for private or one-on-one-type instruction, hiring a profes 
sional instructor can be expensive or even cost prohibitive. 

[0005] Visual recording or videotaping of the repetitive 
motion sequence for post-analysis by the individual or an 
instructor has also been used as a practicing aid. Although, 
this may be bene?cial, it does not provide immediate feed 
back to alloW the individual to adjust his or her performance 
accordingly during the practice session. Further, unless the 
individual is quite knoWledgeable of the mechanics of a 
properly eXecuted motion sequence, little bene?t may be 
derived from this method Without involvement of a coach or 
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instructor Who can point out the proper or improper aspects 
of the recorded motion sequence. 

[0006] What is therefore needed is a means for practicing 
a repetitive motion that overcomes many of the shortcom 
ings of these prior art methods. 

SUMMARY 

[0007] A method of practicing a repetitive motion by an 
individual is provided. The method includes having the 
individual perform a repetitive motion sequence, such as a 
golf sWing. A combination of at least tWo of properties a, b 
and c during the motion sequence are monitored. The 
properties a, b and c include: 

[0008] (a) motion properties of an object moved by 
the individual during the repetitive motion sequence; 

[0009] (b) position properties of the individual during 
the motion sequence; and 

[0010] (c) movement properties of the individual 
during the motion sequence. 

[0011] Information relating to the properties of the moni 
tored combination are graphically displayed simultaneously 
With or immediately after the repetitive motion sequence on 
a graphical display device that is in visual proximity to the 
individual so that the individual is provided With the infor 
mation upon performing the repetitive motion sequence. 

[0012] Arepetitive motion template of a previously moni 
tored combination of a repetitive motion sequence may also 
be provided in the method. The template may be a previ 
ously monitored repetitive motion sequence of the indi 
vidual. The repetitive motion template is compared to the 
neWly monitored repetitive motion sequence. Feedback, 
Which may be audio feedback, visual feedback, or both, is 
provided to the individual based upon the differences in the 
neWly monitored repetitive motion sequence to the repetitive 
motion template. The properties of the monitored combina 
tion may also be stored in a data storage device. 

[0013] A repetitive motion feedback system for a repeti 
tive motion performed by an individual is also provided. The 
feedback system includes a feedback output device and a 
combination of at least tWo elements a, b and c, Wherein the 
elements a, b and c are comprised of: 

[0014] (a) an object motion sensor for providing 
motion data of a moving object When moved by the 
individual during a motion sequence; 

[0015] (b) a position sensor for providing position 
data of the individual during the motion sequence; 
and 

[0016] (c) a motion capturing device for capturing 
motion image data of the individual during the 
motion sequence. 

[0017] A data processing system receives data from the 
combination of at least tWo elements and provides feedback 
data that is provided to the feedback output device. 

[0018] In more speci?c embodiments, the feedback output 
device may include a graphical display device, a visual 
feedback device or an audio feedback device for providing 
visual or audio feedback. The audio feedback may further 
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include verbaliZed audio feedback. The motion data may 
include speed and direction data of the moving object. 

[0019] The repetitive motion feedback system may further 
include a data storage device coupled to the data processing 
system. A template of previously stored data from the 
combination of the at least tWo elements from a previously 
performed motion sequence is stored in the data storage 
device, and the data processing system compares neWly 
monitored data to the previously stored data to determine 
differences in the neWly stored and previously stored data 
and provides feedback data based upon the differences in the 
compared neWly monitored and previously stored data. 

[0020] A communication netWork may be coupled to the 
data storage device for communicating the stored data to 
another location. A ?lter may also be provided for selec 
tively limiting the feedback that is provided to the feedback 
output device. A remote data receiving system may also be 
coupled to the communication netWork for accessing the 
stored data at a location remote from the data processing 
system. 

[0021] In another embodiment of the invention, a method 
of practicing a golf sWing performed by an individual is 
provided. The method is accomplished by having the indi 
vidual perform a golf sWing and monitoring position prop 
erties of at least one of the individual’s feet during the golf 
sWing. The position properties are graphically displayed in 
the form of footprint images of the at least one of the 
individual’s feet, the footprint images having contrasted 
areas corresponding to the relative degree of pressure 
eXerted by the at least one of the individual’s feet during the 
golf sWing simultaneously With or immediately after the golf 
sWing on a graphical display device that is in visual proX 
imity to the individual so that the individual is provided With 
the images upon performing the golf sWing. The method 
may further include providing a golf sWing template of 
previously monitored position properties and comparing the 
neWly monitored position properties to the template. Feed 
back is then provided to the individual based upon differ 
ences in the neWly monitored position properties to the 
template. 
[0022] In still another embodiment, a method of practicing 
a golf sWing performed by an individual is accomplished by 
having the individual perform a golf sWing and monitoring 
movement properties of the individual during the golf 
sWing. Information relating to the monitored properties upon 
performing the golf sWing is graphically displayed in the 
form of a 3-dimensional model on a graphical display device 
that is in visual proximity to the individual so that the 
individual is provided With the information upon performing 
the golf sWing. The three-dimensional model alloWs the 
individual to selectively vieW the model at any point during 
the golf sWing and from any desired angle. 

[0023] In another aspect of the invention, a method of 
comparing at least tWo different individuals’ performances 
of a repetitive motion sequence is provided. The method is 
accomplished by having the individuals each perform a 
repetitive motion sequence. At least one of the properties a, 
b and c is monitored during the motion sequence, Wherein 
the properties a, b and c include: 

[0024] (a) motion properties of an object moved by 
the individuals during the repetitive motion sequence 
monitored by an object motion sensor; 
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[0025] (b) position properties of the individuals dur 
ing the motion sequence monitored by a position 
properties sensor; and 

[0026] (c) movement properties of the individuals 
during the motion sequence as monitored by a 
motion capturing device. 

[0027] The at least one of the monitored properties of the 
individuals is then compared and comparative feedback is 
provided, such as on a graphical display device, based upon 
differences betWeen the monitored properties of the indi 
viduals. In a particular embodiment, data relating to the 
monitored properties of at least one of the individuals is 
stored on a data storage device that is coupled to a commu 
nication netWork and comparing the monitored properties 
includes retrieving the stored data of the at least one indi 
vidual from the data storage device through the communi 
cation netWork and comparing the stored data to data of the 
other at least tWo individuals relating to the monitored 
properties. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] For a more complete understanding of the present 
invention, and the advantages thereof, reference is noW 
made to the folloWing description taken in conjunction With 
the accompanying ?gures, in Which: 

[0029] FIG. 1 is a general schematic of a repetitive motion 
feedback system, constructed in accordance With the inven 
tion; 
[0030] FIG. 2 is a perspective vieW of a golf bay incor 
porating the repetitive motion feedback system for a golf 
sWing, Which includes a graphical display device, and is 
constructed in accordance With the invention; 

[0031] FIG. 3A is an upper left quadrant display on the 
graphical display device of FIG. 2, shoWing information 
relating to club and ball movement and impact; 

[0032] FIG. 3B is an alternate upper left quadrant display 
of the graphical display device of FIG. 2, shoWing a 
simulated pictorial image of a golf hole and information 
relating to club and ball movement; 

[0033] FIG. 3C is still another alternate upper left quad 
rant display of the graphical display device of FIG. 2, 
shoWing tabulated data relating to club and ball movement; 

[0034] FIG. 4A is a upper right quadrant display of the 
graphical display device of FIG. 2, shoWing Weight distri 
bution images and center of gravity; 

[0035] FIG. 4B is another upper right quadrant display of 
the graphical display device of FIG. 2, shoWing Weight 
distribution images and the history or path of the center of 
gravity; 

[0036] FIG. 5A is a loWer left quadrant display of the 
graphical display device of FIG. 2, shoWing side-by-side 
front vieW video images of a neWly performed and template 
sWing of a user; 

[0037] FIG. 5B is a alternate loWer left quadrant display 
of the graphical display device of FIG. 2, shoWing side-by 
side video images of the neWly performed and template 
sWings, looking doWnrange from the side of the user; 
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[0038] FIG. 6A is a lower right quadrant display of the 
graphical display device of FIG. 2, showing a 3-dimensional 
model image of the user from an optical motion capturing 
device, With multiple images of a golf club illustrating the 
path of the user’s sWing; 

[0039] FIG. 6B is an alternate loWer left quadrant display 
of the graphical display device of FIG. 2, shoWing a 
3-dimensional model image of the user from an optical 
motion capturing device, With lines indicating the arc or path 
of the user’s sWing; 

[0040] FIG. 6C is another alternate loWer left quadrant 
display of the graphical display of FIG. 2, shoWing a 
3-dimensional model image of the user from an optical 
motion capturing device, With reference lines shoWing the 
orientation of the user’s body during a sWing; 

[0041] FIG. 7 is a detailed vieW of a control panel for use 
in interfacing With and providing instructions to the feed 
back system; 

[0042] FIG. 8 is an enlarged vieW of the graphical display 
device of FIG. 2, shoWing a menu displayed With various 
options that can be selected by user; 

[0043] FIG. 9 is flow diagram illustrating a practice 
session mode of operation for a golf sWing utiliZing the 
feedback system in accordance With the invention; 

[0044] FIG. 10 is a schematic representation of a com 
munication netWork interconnecting several practice sta 
tions and user systems in accordance With the invention; 

[0045] FIG. 11 is a flow diagram illustrating a comparison 
mode of operation for a golf sWing utiliZing the feedback 
system in accordance With the invention; and 

[0046] FIG. 12 is a perspective vieW of a batting cage or 
bay incorporating the repetitive motion feedback system for 
a bat sWing, and Which is constructed in accordance With the 
invention. 

DETAILED DESCRIPTION 

[0047] By employing a system Wherein various aspects or 
properties of a repetitive motion sequence are monitored and 
immediate feedback regarding these monitored properties 
are provided to the individual performing the repetitive 
motion sequence, an improved method of practicing the 
repetitive motion is obtained. Further, the feedback can 
include comparison of the monitored properties to properties 
of a model or template motion sequence so that the indi 
vidual can determine differences betWeen the performed 
motion sequence and the model or template and thereby 
endeavor to adjust his or her performance of the motion 
sequence accordingly during the practice session to more 
closely match that of the template or model. 

[0048] The invention has application to virtually any 
repetitive motion activity or sequence that may be per 
formed by an individual, particularly those associated With 
sports, recreational and other athletic-type activities or pur 
suits, particularly those involving movement of a 3-dimen 
sional physical object, such as a ball, club or similar object, 
by the individual through an area of space. The repetitive 
motion activity is contrasted and distinguished, hoWever, 
from those activities performed solely through interaction 
With objects appearing on a video screen or other display, 
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such as in video games, Wherein one interacts With the video 
display by means of a joystick, controller or otherWise, by 
manipulating or moving an object appearing on a screen or 
display. The repetitive motion activities include but are not 
limited to activities such as golf, tennis, hitting a baseball, 
boWling, fencing, etc. that usually require consistent form or 
technique to ensure a good performance. 

[0049] For illustrative purposes and ease of description, 
the folloWing disclosure is primarily directed to the repeti 
tive motion of a golf sWing. And in fact, the invention is 
particularly Well suited to the practice of a golf sWing. It 
should be apparent to those skilled in the art, hoWever, that 
the invention can be easily adapted to other activities 
involving repetitive motion Wherein physical 3-dimensional 
objects are moved through an area of space, and should thus 
not be limited to this particular activity or repetitive motion. 

[0050] In golf, as in most repetitive motion sports, it is 
highly bene?cial that the individual golfer be able to repeat 
or duplicate a sWing to ensure good and consistent golf 
shots. There are many factors or variables that contribute to 
a golf sWing, hoWever, variances in any one of these factors 
is varied to any degree it can result in a poor sWing and less 
than desirable ball trajectory. Because the motion sequence 
that makes up a golf sWing occurs fairly rapidly, there is little 
opportunity for analyZing the many variables that make up 
the sWing. And Without proper feedback regarding What is 
occurring right or Wrong during the sWing, many may fail to 
improve even after many long hours of practice. 

[0051] The present invention utiliZes various means for 
monitoring certain variables during a golf sWing. It may be 
advantageous to monitor different variables depending upon 
the activity or type of repetitive motion. For golf and many 
other activities, the variables monitored may include 1) 
motion properties of an object moved by an individual 
during the repetitive motion sequence; 2) position properties 
of the individual during the motion sequence; and 3) move 
ment properties of the individual during the motion 
sequence. Referring to FIG. 1, a general schematic diagram 
of a repetitive motion feedback system is shoWn. Informa 
tion regarding these monitored properties of a repetitive 
motion is detected or sensed by various devices. These 
include an object motion sensor 10, a Weight placement or 
pressure distribution sensor 12, a video camera or cameras 

14 and an optical motion capturing system 16. 

[0052] Data from the various sensors is provided to a data 
processing system 18. The data processing system 18 may 
be a computer system having one or more processors, and 
may include a personal computer or a netWork server 
containing one or more programs. The data from the sensors 
is stored in a data storage device 20, Which is coupled to the 
data processing system 18. The data storage device may be 
a semiconductor, magnetic or optical memory device, and 
may include such devices as ?oppy disks, ?xed or hard 
disks, CD’s, magnetic tapes or other devices capable of 
storing such data that are Well knoWn to those skilled in the 
art. Data may be collected and stored continuously, or 
alternatively only selected data may be stored during a 
practice session or performance of a repetitive motion 
sequence. The selected data may be stored or saved at the 
direction of the individual or an observer or instructor or 

upon the occurrence of an event, such as a particular 
monitored event. 
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[0053] In a preferred embodiment, model or template data 
is stored in the data storage device coupled to the data 
processing system. During a practice session, the data pro 
cessing system compares the model or template data to the 
data collected from the sensors 10, 12, 14, and 16 and 
provides comparison feedback data or information based 
upon the differences betWeen the model or template data and 
the neWly collected data. 

[0054] Preferably, information regarding the monitored 
properties is provided or displayed on a user interface that 
includes a graphical display device 22 located near or in 
visual proximity to the individual performing the repetitive 
motion so that feedback regarding the individual’s perfor 
mance is provided to the individual during or immediately 
folloWing the motion sequence. The information may be 
provided in “real time” either simultaneously With or imme 
diately after performing the motion sequence. 

[0055] Feedback that may be based on the comparison 
feedback may be presented on the display device 22 or as 
audio feedback through a speaker 24 or both. 

[0056] Instructions and user input may be provided to the 
data processing system by means of a controller 25. 

[0057] In a more speci?c embodiment, a repetitive motion 
feedback system for a golf sWing is illustrated in FIG. 2. A 
practice station or golf bay 26 similar to those used at 
driving ranges and the like is provided. The bay 26 has a 
driving station area 28 having a ball striking surface or mat 
30 of arti?cial turf or the like upon Which a golf ball can be 
positioned and struck. The mat 30 may be provided With a 
tee 32 or similar device for resting or positioning an actual 
golf ball. The bay 26 may be located outdoors or indoors. 
Preferably, the bay 26 opens onto a driving range or other 
open area so that the ball is alloWed to travel normally, thus 
alloWing the user to see the actual ?ight and path of the ball 
doWn range after it is hit. Alternatively, a net or other 
ball-capturing device positioned for arresting the ?ight of 
the ball after it has been hit may be used Where space is 
limited. 

[0058] The driving station 28 also includes a Weight 
placement mat 34 upon Which the user stands to provide 
position properties of the user. The mat 34 is provided With 
pressure sensors to detect the Weight placement and pressure 
eXerted by the user’s feet When positioned thereon. The 
Weight placement sensor 34 is of the type that can be 
coupled to a computer or other data processing device for 
processing the Weight placement data and provide output of 
the Weight placement information in a suitable display, such 
as on a monitor or screen for monitoring the Weight place 
ment of the user upon the mat. Preferably, the mat 34 
provides information to derive a visual image of the user’s 
feet and the amount or relative degree of pressure eXerted by 
different areas of each of the user’s feet. Additionally, the 
position or information regarding the user’s center of gravity 
is provided so that it too can be displayed and vieWed. An 
eXample of one such suitable commercially available pres 
sure sensor device is that available from Tekscan Inc., 
Boston, Mass., and marketed as the ISCAN® System. 
Pressure sensor arrays of the type used in such mats are 
described in US. Pat. Nos. 4,856,993 and 5,505,072, Which 
are herein incorporated by reference. Such sensors typically 
employ tWo thin sheets of material that have electrically 
conductive electrodes deposited in various patterns on the 

Mar. 20, 2003 

surface thereof. Typically the electrodes are arranged in a 
crisscross or grid pattern, With one sheet having electrodes 
arranged as columns and the other as roWs that intersect 
When positioned one on top of the other. A semi-conductive 
material is positioned betWeen the tWo sheets, and by 
measuring changes in the current ?oW at the intersections of 
the electrodes, the applied force or pressure distribution can 
be measured and observed. 

[0059] An object motion sensor 36 is located adjacent the 
striking surface 30. The motion sensor 36 detects motion 
data of an object moved by the user. For golf, this includes 
motion data of both the club sWung by the user and the golf 
ball that it hits. The information that the motion sensor 36 
detects may include, but is not limited to, clubface angle at 
impact, position of impact on the clubface, ball speed, club 
speed, ball back spin and side spin revolution rate, club 
sWing path angle, and ball path and trajectory data, Which 
includes ball launch angle, off line distance, ?nal distance 
from the pin or target, ?ight time and ball height. 

[0060] The object motion sensor 36 is preferably of the 
type that can be coupled to a computer or other data 
processing device for processing the object motion data 
sensed by the sensor 36 and output the object motion 
information in a suitable display, such as on a monitor or 
screen. An eXample of one such suitable commercially 
available motion detector for monitoring club and ball 
dynamics is that available from Focaltron Corporation, 
Sunnyvale, Calif., and marketed as the GOLFACHIEVERTM 
System. Preferably, the object motion sensor is an optical or 
laser-type motion detector or tracking device, such as those 
described in US. Pat. No. 5,626,526, and incorporated 
herein by reference. 

[0061] One or more video cameras, such as indicated at 38 
and 40, are positioned about the bay 26 for capturing actual 
video or motion images of the user’s movement during his 
or her execution of a golf sWing. The video cameras may be 
positioned at various angles and positions to capture differ 
ent vieWs or perspectives of the user during their golf sWing. 
In the embodiment shoWn, the cameras are positioned and 
directed at generally right angles from one another, With one 
being directed toWard the front of the user and the other 
directed doWn range from the side of the user. 

[0062] Optical motion capturing cameras 42 are posi 
tioned at elevated positions near the ceiling at several 
locations around the bay 26. In the embodiment shoWn, a 
total of siX such cameras are used. The cameras 42 are 
high-resolution, visible red or infrared cameras of the type 
used in optical motion capturing systems. In such systems, 
retro-re?ective markers, such as the markers 50, 52 and 54, 
are attached to the user and/or object moved by the user at 
different strategic points. These cameras are located around 
the individual and used With specialiZed softWare that can be 
provided With a computer 44, as shoWn in FIG. 2, to 
triangulate the different vieWs from each camera to establish 
3-dimensional X, Y, Z coordinates or data in What is referred 
to as a translation step. This is combined With rotational data 
from the angles of links betWeen various joint centers, as 
determined by the markers. By combining this translational 
and rotational data, an output of a 3-dimensional model of 
the user can be created and displayed on a graphical display 
device. This data can also be used for comparison feedback 
and instruction purposes When comparing data from a prac 
tice sWing to a template or model sWing. 
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[0063] Such optical motion capturing systems are known 
in the art for providing computer-generated animated ?gures 
for motion pictures and the like. An example of a suitable 
commercially available optical motion capturing system is 
available from Vicon Motion Systems, Oxford, England, 
and marketed as the VICONTM 460 Motion System. 

[0064] The computer 44 is provided for processing data 
regarding the user’s golf sWing, such as the motion data 
from the optical motion capturing system just described. 
Each of the Weight placement sensor, object motion sensor 
and visual or motion information detection device are 
coupled to the computer 44. The computer 44 is provided 
With programs or softWare that enables the information and 
data from these devices to be stored and processed to 
provide the desired feedback to the user. 

[0065] Information can also be input into the computer by 
the user by means of a suitable control or input mechanism, 
such as the control panel 46. The control panel 46 may be 
used in conjunction With a graphical display device 48 for 
inputting data, commands or instructions for the computer 
44. 

[0066] The graphical display device 48 is preferably 
located at a position adjacent to or in visual proximity to the 
user. The device 48 may include a cathode-ray tube (CRT) 
or liquid crystal display (LCD) device or other similar 
device commonly used for displaying moving images. Such 
devices may include one or more conventional, projection or 
?at screen televisions or monitors. 

[0067] In the particular embodiment shoWn, the screen of 
the display device 48 is split into four quadrants 56A-56D, 
With each quadrant providing different information, Which 
Will be described in more detail beloW. It should be apparent 
to those skilled in the art, that a variety of different methods 
and display formats may be used, hoWever. 

[0068] A speaker 58 is also located Within bay 26 for 
providing audio feedback to the user. Alternatively, head 
phones or other means for providing audio feedback may be 
provided. In a preferred embodiment, prerecorded natural or 
synthetically verbaliZed audio feedback is provided. 

[0069] Referring to FIG. 3A, the upper left quadrant 56A 
of the display device 48 is shoWn in greater detail. The 
quadrant 56A provides information from the motion sensor 
36 relating to the dynamics and movement of the golf club 
and ball as the user moves them, as Well as information 
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regarding a selected simulated hole being played. As can be 
seen, the quadrant 56A is divided further into various panels 
or WindoWs, With information being provided in both a 
textual format as Well as in pictorial or animated images 
displayed Within the panels. As can be seen, images repre 
senting the simulated hole and projected ball path, club 
angle during impact, etc. are shoWn. The information and 
format displayed can be varied, hoWever. In the particular 
embodiment shoWn, panels 60, 62 display an animated or 
pictorial representation of the ball path projection in relation 
to a hole or target 59, With panel 60 being a front elevational 
vieW and panel 62 being a side elevational vieW. The hole or 
target 59 may correspond in distance and appearance to one 
or more actual holes or marker pins located doWnrange at a 
driving range or other open area to Which the bay 26 opens. 
Other vieWs of the simulated hole and ball projection may be 
provided as Well. Distance marker indicia 61 can be pro 
vided to indicate the distance of the ball from the tee or 
starting point, Which corresponds to the actual tee 32 of mat 
30. 

[0070] Panel 64 is a snapshot pictorial representation of 
the golf club sWing path upon impact With the golf ball. 
Panel 66 is a snapshot pictorial representation of the club 
face position, indicating the degree to Which the clubface is 
closed or open upon impact. Panel 68 is a pictorial repre 
sentation of the ball and club indicating the take off orien 
tation of the ball With respect to the clubface upon impact. 
Such pictorial representations provide information of each 
of the user’s shots. 

[0071] In addition to pictorial images, textual information 
can be provided as Well. Panel 70 provides summariZed 
tabulated statistical information regarding the dynamics of 
the golf club and ball movement during the executed golf 
sWing. Data can be compiled so that a history of several of 
the user’s shots can be presented on screen. 

[0072] FIG. 3B is an alternate doWn range perspective 
vieW of the simulated golf hole vieW that can be selected and 
presented in quadrant 56A. It too may include textual and 
tabulated data, as Well as pictorial and animated images. 

[0073] FIG. 3C shoWs an alternate screen for quadrant 
56A shoWing solely tabulated data for several shots that can 
be selected by means of the control panel 46. The user can 
sWitch betWeen the different vieWs of the quadrant 56A as 
desired. An example of the type of information that can be 
provided is presented beloW in Table 1 beloW. 

TABLE 1 

Shot 1 2 3 4 Last Average 

Max Ball Path Height (yd) 26 7 23 25 25 21.2 yd 
Flight Time (sec) 7.2 4.0 6.7 7.1 7.0 6.4 sec 
Distance of Ball From Pin (ft) 24.3 119.1 97.4 9.6 52.0 60.5 ft 
Distance Off Line (yd) 8 4 10 —3 —1 3.6 +/— 5 yd 
Position of Face Impact Ctr. Heel Toe Heel Ctr. T/C/H: 1/2/2 
Face Angle 39° 10° 71° —1.8° 05° 21° +/— 3° 
SWing Path Angle 1° —2° 3° 1° 1° 1° +/— 2° 
Distance (yd) 147 111 119 150 133 132 +/- 15 yd 
Sidespin (rpm) —147 333 —407 93 —120 —50 rpm 
Backspin (rpm) 6974 3298 6790 6734 7090 6177 +/- 1445 rpm 
Launch Angle 22.3° 9.6° 27.3° 21.1° 25.5° 21.2° +/— 6.2° 
Clubhead Speed (mph) 78 80 73 78 78 77 +/— 2 mph 
Ball Speed (mph) 105 101 90 105 98 100 +/—6 mph 


















