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& (57) Abstract: A system for selecting a golf club for the next stroke of a golf player including: a distance input means (20) for
& providing distance data from a current ball location to a predetermined target; a club computation module (10) that executes an
algorithm that utilises the distance data as a variable parameter to suggest a suitable club for the next stroke; output means (15) for
the presentation of the suggested club; an input means for previous stroke data including the type of club used and the stroke distance
prior to the next club selection; an algorithm change module utilises the previous stroke data as variable input data to modify the
algorithm used in the club computation module (40) to select the club for the next stroke.
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DYNAMIC GOLF CLUB SELECTION SYSTEM

Field of the Invention

This invention relates to golfers’ aids to help in the selection of golf clubs to be
used for particular golf shots during play of rounds of golf,
Background of the Invention

In the past there have been propased a number of golfcrs® aids to assist golfers in
selecting particular golf clubs to be used for particular shots during play. The simplest
have been printed lists or tables showing the distance that the golf ball will travel when
struck by particular golf clubs, Information provided by signage or markers on the golf
course, and in printed matter supplied to players such as on a score card or map
displaying the layout of the course, includes distances for the relevant hole. The player,
or a caddy, consults these data and, knowing the position of the ball on. the golf course,

the player then can choose the appropriate club to use. There is considerable guess work

- both in estimating distances and in club selection using these aids.

It has also been proposed to autornate some of the functions of distance
determination and club selection by providing mechanical or electronic aids. For
example, several electronic systems have been proposed for determining distances,
particularly by inputting the particular position on the course of the ball to be struck and
utilising player input distance data or utilising downloaded data or utilising stored data to
compute and display distance information, such as the distance remaining from tlie ball to
the target (the relevant green or, more accurately, the hole provided at the green), Some
examples of such systems are shown in GB 2263548 and AU 2001226956
(W0O01/97926).

Some of these prior documents mention the possibility of utilising the data
concerning the distance from the ball to the target to suggest a golf club for the player to
use e.g. AUS7626/90. Howevet, either these documcnté are silent about how this club
suggestion ot recommendation is to be made (e.g. US 5,245,537, US 5,507,485 and US
6,705,942) or the system retrieves stored data concerning distances that particular golf
clubs can be expected to achieve. For example, AU 61666/96 (WO 96/40387) proposes
storing distances that the particular player in the past has struck the ball using each golf
club and averaging those distances to later provide club selection suggestions or
recommendations for particular distances to the respective targets. Such systcxhs might
provide only marginally better club sclection suggestions or recommendations, or

possibly equivalent or even “worse™ club selection suggestions than manual systems
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bcicause: changing circumstances ate either not taken into account or are only crudely or
sl : v]y averaged over a considerable period of time and taken into account in producing
the A]ub selection suggestions. -

The above references to and descriptions of prior proposals or products are not
intended to be, and are not to be construed as, statements or admissions of common
general knowledge in the art in Australia or elsewhere.

It is an object of the present invention to provide a system for providing to a
player a golf club suggestion or recormendation for the next golf stroke to be played by
the player.

It is a preferred object of the present invention to provide such a system which can
assimilate the player’s performance charactetistics to provide better golf club suggestions,
preferably regularly, and most preferably after each golf stroke during play of a round of
golf, to better accommodate the player’s on-going performance in the generation of the
golf club selection suggestion.

Summary of the Invention

According to the present invention there is provided a system for brcviding to a
player a suggestion or rccommendation of a golf club to select and use for the next golf
stroke to be played by the player, the system including:

distance input means for providing distance data from a current golf ball location
1o a predetermined target, . ‘ .

a club computation module operative to execute a computation algorithm so as lo
compute a suggésted club for the playér to select and use for the next golf stroke, the club
computation module utilising the distance data as a variable parameter in the computation
algorithim,

output means for presentation of the suggested club selection that has been,
computed by the club computation module, '

stroke input meaus for input of golf stroke data, the golf stroke data including the
particular golf club used for a golf stroke prior to the next club sclection suggestion to be
computed, the golf stroke data further including the prior stroke distance being the
distance that the golf ball travelled for the prior golf stroke, and

* an algorithm change module operative to modify the computation algodthm
exceuted by the club computation module by wtilising the golf stroke data for the prior
golf stroke played (including both the prior golf club used and the prior stroke di,staﬁce)

as variable input data for the modification of the computation algorithm, the modification
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of the computation algorithm accommodating in the computation algorithm the player’s
performance as evidenced by the prior golf stroke data to improve the relevance of the
suggested club selection computed by the modified computation algorithm.

By modifying or updating the computation algorithm utilising the prior stroke
data, the computation algorithm can be personalised to a particular player by utilising data
for strokes played with different clubs, but without it being necessary for numerous
strokes to be played with each and every ¢lub before the computed club selection
suggestions become truly customised for the particular player. Also, possibly, and in the
preferred embodiment preferably, the system has the ability to be progressively
customised or persenalised to the particular player even after playing only a relatively
small number of strokes, e.g. during one particular round of golf. In particular, by
operating the system so that the algorithm change module modifies the computation
atgorithin uﬁlisiﬁg data for the last stroke played, the computation algorithm can be
modified in “real time” including during playing of a round of golf, even after playing
only a few golf strokes ot perhaps a few holes. This enables the system to rapidly
accommodate changed conditions such as significantly different weather conditions or
perhaps changed petformance of the player (e.g. due to technique changes following
tuition ot practice, or changed lavel of well being).

In the preferred embodiment, the computation algorithm utilises a mathematical
function, which expression when uscd in this specification covers multiple mathematical
functions, relating each particular individual golf club to the distance that the respective

golf club will strike the golf ball and, in operation, the algorithm comiautes the

" mathematical function to output the suggcsted selection of the golf club for a particular

distance from the golf ball to the target. The mathematical function or functions are not
fixed or invariable functions but include computation parameters which are modifiable by
the operation of the algorithm change module, These computation parameters may be
constants in a mathematical formula solved b_& the computation algorithm. However,
these computation parameters are “constants™ only in the sense that thcy are determined
by the algorithm change module and set at constant values only for one particular
iteration of the computation algorithm to generate a suggested club suggestion.  After
the next stroke has been played, the golf stroke data for the next stroke includiﬁg the
particular golf club used and the stroke distance are utilised by the algorithm change
module to change, if necessary, the constants of the mathematical functjon or formula
prior to the next computation of suggested club selection,
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In this preferred embodiment, upon the system first being used by a particular golf
player and upon that player’s handicap being input to the system, the club computation
module is operative to access a sct of stored mathematical functions which respectively
relate each golf club to a respective golf stroke distance for cach of a number of golf
player handicaps and to implement the particular mathematical function for that player’s
handicap that has been accessed. |

Tn this preferred embodiment, the mathematical function is preferably a
mathematical formula for generating a required relationship between a Club factor and
golf stroke distance, the formula taking the form:

Club factor = m/(Distance — ¢)

where m and ¢ are computation paramecters which are held constant for a particular
club suggestion computation of the club computation module but which can be varied by
the algorithm change module for other club suggestion computations,

Distance is the distance data which is input by the distance input means, and

Club factor is a computed variable related to the particular golf clubs available to |
the player and which determines the club suggestion provided by the output means,

The algorithm change module may be operative to average or normalise
computation parameters utilised by the mathematical function over several prior golf
strokes so that preceding abnormally long or abnormally short golf stroke distances will
not singly excessively affect operation of the club computation module in its computation
of the suggested club sclection. The averaging function ofthe algorithm change module
may comprise a weighted averaging process fn which golf stroke data for more recent
pribr golf shots are given higher weighting than for older prior golf shots. Also, the
algorithm change module may perform a data weighting proceés which comprises
allocating greater weighting to golf stroke data associated with use of particular golf clubs
which have more predictable and consistent golf stroke distances, e.g. the “middle” or 5,
6 and 7 irons.

The stroke input means may be operative to enable the player to input data
éonceming a particular club used for a golf stroke including input of a golf club different
to the suggested golf sclection presented by the output means for that golf stroke, .
whereby the golF stroke distance utilised by the algorithm change module will accurately
relate to the particuldr golf club used.

The system may further include player input means which includes a control

command input which the player can activate at the location from which a patticular golf
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stroke is to be played and can activate again at the location where the golf ball after
playing that particular golf stroke has come to rest, whereby the distance traversed
between the two locations where the control command input was activated can be used by
the stroke input means to compute the golf stroke distance and input that data to the
algorithm change module.

The algorith change module may be operative to check whethier the prior golf
stroke distance falls within a predetermined tolerance range for the particular golf club
used, the algorithm change module being operative to reject golf stroke distances that fall
outside the tolerance range and fail to implement the algorithm change as a result.

The algorithm change module may be operative to check if the prior golf club
used is one of a sct of certain excluded golf clubs which are subject 1o substantial
variability in player performance, e.g. the drivers and woods, and if so to exclude the
relevant golf stroke data from utilisation by the algorithm change module, the club
computation module nevertheless being operative to calculate and provide a suggested
club selection after the prior golf stroke including a selection from the set of excluded
clubs. . ,

Preferably the distance input means provides to the club computation module the
distance data derived from current golf ball location and from particular golf hole
information, the golf hole information including the length of the golf hole from tee to
green and, optionally further including tee location, and optionally further including pin
location on the green. '

Preferably the ball location information provided to the distance input means is
determined automatically by the system which includes measuring means operative to
measure the distance travelled from the location where the prior golf stroke was played to
the location where the golf ball rests afier the golf stroke has been played. In one

embodiment the system may include an input means by which the player can input a

- command to start the distance calculation from that particular point where the command

- was input and then, after playing the golf stroke and moving in a reasonably direct line to

the point where the golf ball has come to rest, by which the player can input a further
command which initiates determination by the system of the distance travelled by the golf
ball for that particular golf stroke.

The system may further include a user override operatively associated with the
distance input means and by whibh the player can selectively modify the operation of the

distance input means which provides ball to target distance data to the club computation
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todule so as to thereby force computation and output of a golf club suggestion for a
distance dictated by the playei-. The user override may be manually adjustable by the
player to adjust the ball to target distance by selectively incrementing or decrementing the
ball to target distance to be utilised by the club computation module,

Brief description of the drawings

Possible and preferrcd features of the present invention will now be described
with particular reference to the accompanying drawings.” However it is to be understood
tha‘.té~ the features illustrated in and described with reference to the drawings are not to be
cohstrued as limiting on the scope of the invention. In the drawings:

%g Fig. 1 is a schematic block diagra;m of a golf club selection system according to an
embodiment of the present invention,

Fig. 2isa flow chart illustrating the club computation and algorithm change
processes according to an embodiment of the present invention,

Fig. 3A is a table and Fig. 3B is a graphical representation showing typical golf
club versus distance relationships for playets having different handicaps, these data being
useable as defmli or starting points for the system of the present inventjon,

Fig. 4A is a table and Fig 4B is a graph showing how golf shots during an actual

golf round can be used to modify the computation algorithm utilising a system according

"to an embodiment of the present invention, and

Fig. 5A is a table and Fig. 5B is a graph showing how actual golf shots during a
tound can change the computation algorithm but with a refined process to avoid excessive
variation due to extraordinary golf strokes.

Detailed description of embodiment

The illustrated systein is for p%oviding to a player a golf club selection suggestion
or recommendation for the next golf stroke to be played. This suggestion is gencrated by
the computation module 10 and the suggested club selection that has been computed is
presented to the player by the outpu{ means 135 which may for example comprise a display
such as an LCD display carried by the player or mounted by the player’s buggy or golf
cart. The display can be conventional in construction and operation (e.g. an LCD display)
and would be understood by a person skilled in designing and constructing a system
according to this invention, It will also be appreciated that the output display 15 can -
provide other information to the player, such as a graphical display of each particular golf

hole including the one being played and including its Jayout and location of features and

hazards for example. Alphanumeric data can be displayed such as distances, par, scoring
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data (strokes taken, stableford points, etc) and can also provide prompts to the player as
will. be mentioned as appropriatc points in this description.

A primary input to the club computation module is provided by the distanice input
means 20 which provides distance data from the current ball location to the predetermined
target, the target normally being the pin ot hole provided at the green of the particular golf
hole being played, or perhaps the front edge of the green (enabling the golfer to make an
adjustment if necessary to the club sclection to allow for variations in the actual location
of the pin marking the hole at diffcrent locations on the green).

As shown schematically in Fig. 1 the distance from the ball to the target can be
determined by the distance input means 2¢ from location information 22 and particular
golf hole information 24. The golf hole information 24 would include the length of the
hole from tee to green as a minimum but could also include more refined information
including tee location (men’s tee, ladies’ tec, and whether the tees are located forward,
centre or rear of the teeing area) and pin location on the green, The hole information can
also include information concerning the shape and perhaps even contours, of the golf
hole, particularly if a sophisticated location information system is being used (e.g. GPS
position location). The hole information 24 can be input and stored for a particular golf
course as a whole in one operation, e.g. being downloaded to the system frotm a data
carrier such as a computer disk, downloaded from an internet site, input prior to
commencement of the game from a database provided by the goll course management,
ete. Alernatively, the hole information 24 can be manually input, e.g. by the player upon
reaching the tee of each hole using a numeric key pad for example provided by the
system.

"The ball location information 22 utilised by the distance input means can also be
provided by any suitable system, including known kinds of systems as illustrated by some
of the prior published patent specifications referrcd to earlier. In a relatively simple
system, the ball location information can be determined automatically by the system and
provided to the distance input means. One automatic location information systern can
include an odometer or the like associated with the éolf buggy or golf cart which
measures the distance travelled from the tee 10 the point where the golf ball rests after the
tee stroke has been played, or the distance travelled frorn the ball on the fairway to the
next location of the ball after the fairway shot was played. By locating the buggy at the -
tee, or at the location of the ball on the fairway, and inputting to the system a command to

start the distance calculation from that particular point using player input means 30 (e.g.
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by pressing a key on a keypad 35 to indicate that a “shot™ is to be played from this point)
and then, after playing the stroke, moving the buggy ot cart in a reasonably direct line
from the point where the stroke was played to the point where the ball has come to rest,
the distance of that particular stroke can be Automatically determined. Where the ball has
come to rest, the player can again input their command, e. g- by pressing the “shot” key
35 again, to end the distance calculation and feed that distance data to the distance input
means 20,

Another kind of automatic ball location systemn could be a GPS system or a local
radio location system. The operation of such systems for determining ball location and
hence determining stroke distances and distance from ball to target can be understood
trom the preceding description or from prior art documents, and details of these systems
do not form part of the novelty of the present invention. '

In a possible refincment of the systemn illustrated in Fig. 1, although not a
refinement which is necessary, there may be provided a user override 26 associated with
the distance input means 20. The user override may comprise operative functions
enabling user modification of the operation of the distance input means which provides
ball to target distance for use by the elub computation module 10. For example, the
default target for a golf shot would normally be the preen, or more particularly the pin
marking the hole on the green, and the club suggestmn generated would be based on this
default target. However, the player may wish to call for a club suggestion to lay up a golf
shot short of the green, e.g. before a hazard located between the player and the green.
The user override 26 may enable the user to'input a different target, namely an area short
of the nearest point of the hazard so that the system can provide a elub sclection
suggestion bascd on this alternative target.

[n the case of the use of an odometer to provide the ball location information, the
distance from the point where the ball was struck, e.g. from the tee, to the poh\t where the
ball has come to rest would normally be assumed by the system to be a straight golf shot
with the ball approximately centred on the fai rway. To allow for a misdirected shot, such
as a hooked or sliced shot, the distance of the shot as determined by the odometer,
although accurate, might lead to a significantly incorrect computation of the ball to target
distatice. The user override 26 may be used by the player to manually adjust the ball to

target distance, e.g. by incrementing or decrementing the computer distance manually (via

- the input numeric keyboard or via increment (up) or decrement (down) keys provided by

the system) so as to thereby obtain a more accurate club su ggestion. Likewise the user
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override 26 may be used by the player to allow for stroke distance effects anticipated as a
result of the lie of the ball. For example, if the ball is off the fairway in slightly longer
grass, less back spin and more roll of the ball can be expected 5o that the user can
decrement the computed distance to target to induce the system to suggest a more lofted
chub,

However, these user override facilities and functions are not essential since the
player can simply make such decisions whether or not to accept the system’s club
suggestion or not. In particular, the player does not need to override the system to force a
more accurate suggestion - the player can simply select a club different to the one
suggested and can input to the system the actual club selected and used for the shot, as
will be further described latet.

The club computation module 10 is operative to exceute a computation algorithm
to compute the éuggested club for the player to use by utilising the ball to target distance
data as a variable parameter in the computation algorithm. The computation algorithm in
the preferred embodiment comprises a mathematical function (or set of mathematical
functions) relating the particular golf club used to the expected distance that that club will
strike the golf ball. The mathematical 'functioh is preferably a formula relating the
distance to the club. As shown in Fig. 3A, typically players having the handicaps
indicated across the top of the table will on average hit a golf ball the distances indicated
in the respective columns using the clubs at the left of the table. F ig. 3B provides a graph
relating'the typical distance that the golfer can be expected to hit the golf ball by each
club indicated along the horizontal axis. Also Figs. 3A and 3B include distance figures
and graphical representations for atypical types of golfers, indicated by “Type B" and
“Type D” columns and graphs. Such atypical types can be catered for with the present
invention. When the system of the prescnt invention is first used by a particular player,
the system may have a starting input 11 to enable the player to input the player’s handicap

and, if relevant and provided by the system, the player “typc”, and the system will

‘ initially adopt and use a mathematical formula which will generate the respective curve

illustrated in the graph in Fig. 3B to relate the distance to the club selection.
1t has been empirically determined that a suitable math.ématical formula for
generating the required relationships between distance and club selection is: -
Distance = (m/Club factor) + ¢
where m and ¢ are computation parameters which will vary the shape and location of the

graphical relationship, these parameters being held constant for a particular club
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suggestion computation but which can be varied for other club suggestion computations
as will be described later, The “Club factor™ is a variable which is related to the
particular golf clubs available to the player.

The converse of this equation is: .

Club factor = m/(Distance ~ ¢)

Upon first use of the system by a player who has input that playcr’s handicap and,
if provided, the player “type™, by using starting input 11, the constants m and ¢ will be set
using the default values to generate the club factor to distance relationships as shown in
Fig. 3. The distance from ball to target when input by the distance input means 20 will
then be used as the variable in the equation to compute the club factor which will be
eonverted to the particular golf club to be suggested and displayed, e.g. by using a look up
table containing the relationships in the first two columns of Fig. 3A. This is the club
computation function A illustrated in the flow chart of Fig. 2 performed by the club
computation module 10. '

The flow chart of Fig. 2 illustrates the calculation and modification of suggested
club selections as play of' a golf round progresses. As shown in the flow chart of Fig, 2,
the player can accept the club suggestion and play the golf stroke using that suggested
club. This will be the default assumption of the system if the player moves from the
location where the shot was played to the location whete the ball has come to rest and the
distance of that stroke is being determincd by the system. However, as shown in Fig. 2 at
B, the system enables the player to selcet and use a different club to the one suggested
and can input that selection to the system (using the club used input 32 in Fig. 1) so that
when the system determines the distance of the ball has travelled, that distance will be
aceurately related to the actual club used.

In a preferred embodiment in which the actual distance to target is displayed, the

- system may provide a club override input 12 by which the player can input to the

computation module 10 a proposed club different to the one suggested. Tn response, the
module 10 can solve the first equation above, Distance = (m/Club factor) + ¢, using the
latest computation constants m and ¢ to display a distance that the system predicts the
player will strike the ball from that present location. This functionality can enable the
player to effectively consult the system for possible alternative club uses, for example if
there is an uphill lie of the ball, a downhill lie of the ball, a head or Tollowing wind, so

that the player can then better decide which club to select and use. .



WO 2005/118082 PCT/AU2005/000777

20

30

11

As shown in the flow chart of Fig. 2 at C, the club computation module 10 may
provide a “suggestion” that the player finish playing the hole or “chip out” if the distance
remaining from the ball to the target (the green, or pin at the hole on the green) is less
than, say, 40 metres. That is, no club suggestion is made in this situation.

After the player has played the stroke, the player moves to the point where the ball
has come to rest. Tf the ball location information is being determined by using an
odometer associated with the buggy or golf cart, the player should take a reasounably
direct line of travel to the ball, although slight deviations need not make significant
differences to the effectiveness and utility of the system in providing useful club
suggestions. If desired, the system may be operable to continually display by the output
means 15 updating suggested club selections as the playct moves to the location where
the ball lies. By repetitively executing the club computation algorithm while the player is
moving towards the bal, the changing displayed club selections can educate the player to
better estimate or judge stroke distances that the player could hypothetically achieve.
Similarly the system could continually display the remaining distance from the player to
the target as the player moves. This can help the player become a better judge of
distances, an ability useful for cxample if use of the system in tournaments or

competitions is illegal. Also the distance information can be passed to othet players who

_may not be using a systemn of the invention for their assistance. On reaching the ball, the

plé.yer provides a control command to the system as shown at 35 in Fig. 1 (operation D in
Fig. 2). This can be the operation of the “shot™ key or button on the player input means
30 that was mentioned carlier. Operation 6f the shot key informs the system of the
location of the ball so that the ball location information module 22 operates to determine

the distance that the ball travelled for the \ast stroke (operation E in Fig. 2). As shown in

- Fig. 1, the last stroke distance is supplied to the algorithra change module 40, which has

also been input with the actual golf club used obtained from the club used input 32.

As shown by operation F in second part of the ﬂow chart of Fig. 2, the algorithm
change module can firstly check whether the last stroke distance falls within a
predetermined tolerance range for the particular club. This function can be provided to
ensure that extraordinarily long or extraordinarily short distance strokes will not be
processed and adopted by the system as reflecting normal capabilities of the player. For
cxa.n}'p?e, if the golf ball landed on a pathway and bounced onward to travel an
exceplional distance, that distance will not be adopted and used by the algorithm change

module to update the club computation algorithm. Likewise if the player plays a poor
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shot or needs to play a short stroke to return to the fairway following a misdirected earlier
shot, such short distance strokes will not be adopted and used to modify the club
computation algorithm.

Furthermore, as shown at operation G in the flow chart of Fig. 2, the algorithm
change module may include an operation in which the nature of the club used is checked
so that a set of certain clubs can be excluded from consideration in modifying the
computation algorithm. In particular, the woods and drivers used by gelfers can be very
erratic and produce much variation in stroke distances so that such ¢lubs can be excluded
from use in the algorithm change module. It will be noted, however, that the club
computation algorithm will ncvertheless operate to generate suggestions to select a wood
or driver where appropriate, but such suggestions will be based on an algorithm modified
to reflect the more consistent abilities of the player as demonstrated by distances that iron
clubs only have been struck.

The algorithm change module 40 functions to modify the club computation
algorithm utilised by the club computation module 10 by utilising data for the last stroke
played, namely the last club used and the last stroke distance. As shown at operation H in
the Fig. 2 flow chart, these two data arc used to calculate new constants m and ¢ in the
equation used in the preferred embodiment to relate the Club factor to the Distance,

These newly calculated constants m and ¢ can then be used in the computation algorithm

(operation A) for utilising the ball to target distance to generate the next club suggestion.

Figs. 4A and 4B illustrate a system of the present invention in use upon
commencing a new round of golf. The current equation has predicted the club/distance
telationships as per the column marked “start”. Four shots are executed as follows and

the changes to the chart are as shown.

1¥ Shot 1 Wood 210 mefres. produces distance table as in Shot 1 column.

2" Shot 8 lron 98 metres, produces distance table as in Shot 2 column.
3 Shot 3 Iron 147 metres, produces distance table as in Shot 3 column.
4" Shot 5 Iron 120 metres (a poor shot), produces distance table as

in Shot 4 column.

Recalculating the constants solely on the basis of the immediately preceding goif
stroke, directly produces an immediate reaction in the next suggested golf club selection
which tends to provide an over reaction as can be scen with the final 4t poor shot.

To explain this in more detail, as shown in the table and graph of Figs. 4A and 4B,

at the start of a new round of golf, the player will be using a system which has a formula
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or e %ation utilising constants m and ¢ computed from previous games played by that
pla.§e; (or utilising default formula and cquation constants if the system is being used for
the first time), leading to the club versus distance relationships indicated by the column
headed “start”. 1f the first shot or stroke was a “1 wood™ struck 210 metres, this can
tesult in recalculation of the equation constants m and ¢ by the algorithm change module
leading to a set of club versus distance relationships in the column headed “shot 1. Tn
the resulting graph marked “Shot 17 in Fig. 4B the relationship between Distance and
Club factor is dropped throughout the entire curve in the Y direction to predict shorter
stroke distances expected as a result of the first stroke played. The modified equation
using the re-calculated constants m and ¢ will be used by the elub computation module 10
to suggest the next club to the player. Likewise, Shots 2 and 3 result in successive
modifications of the formula used in the club computation algorithm. [n this illustration
of I'ig. 4, the first stroke (Shot 1) using the “1 wood” is being used to tune or refine the ‘
algoritbm for the particular player’s performance, although as mentioned earlier, if
desired, iton clubs only may be used for modifying the club suggestion algorithm.
Likewise each of Bhots 2 and 3 modifies the algorithm for the next successive shots to be -
played.

However, as shown in Fig. 4, if, say, the fourth shot played with a #5 iron™ was a
poor shot, (although not so short as to be filtered or excluded by the algorithm change
module which first tests stroke distance to see if it is within a tolerance range — operation
F in Fig. 2) the algotithm change fnodu]e may nevertheless excessively change the
constants of the club prediction algorithm as shown by the sﬁbstantial shift of the
lowermost curve marked “Shot 4" in the graph of Fig. 4B. The next ¢lub selection
suggestion, therefore, could be inaccurate by one or possibly even more Club factors in its
next suggestion since the club suggestion algorithm is now based on the abnormally pobr
“Shot 4™,

To minimise such adverse effects on prediction accuracy or usefuiness, the
algorithm change module may include a function to average or normalise the equation
constants over a number of golf strokes, not merely the last stroke played. This is shown
in the flow chart of Fig. 2 as the final function or operation I of the algorithm change
module prior to next operation of the club computation module. By averaging a number

of recent shots, a single poor (shott) shot or single extremely good (long) shot will not

grossly affect and prejudice the club prediction usefulness, The optimum number of

preceding strokes and resulting calculations of the constance m and ¢ to be used in the
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averaging process can be empirically determined. Tf desired, the “averaging” may
comprise a weighted averaging process in which more recent shots are given higher
weighting than older prior shots. Another weighting process could comprise giving a
greater weighting to cquation constants m and ¢ computed following use of morc
predictable clubs used, ¢.g. the “middle” irons such as the 5, 6 and 7 irons. In this way,
more variable, or erratic clubs have less effect in modifying the club computation
algorithm.

By utilising averaging or weighted averaging of formula constants the system
more accurately accomtnodates the player’s actual abilities and performance to thereby
make the club suggestions more accurate and useful. As shown in Fig. 5, the same four
stroke distances as used in the example of Fig. 4, including the poor fourth shot, produce
less fluctuation of the prediction curve. In particular, the ﬁrsf “Shot 17 (210 metres stroke
using a “1 wood™) produces by averaging or weighted averaging with prior “1 wood”
stroke distances a club prediction formula or equation which yiclds predicted distances in
the column in Fig, 5A marked “Shot 17 and a curve in the graph of Fig. 5B marked “Shot

17, Thus the “1 wood™ distance prediction is shifted from 225 meires to 219 metres, not

~ immediately to 210 metres which was the actual distance. Afier Shots 2 and 3, the

constants of the formula ot equation have stabilised the distance predictions. However,
by use of an averaging or weighted averaging of the calculated equation constants m and
c,A the poor fourth shot does not produce such a drastic change in the prediction curve
which could lead to the next club suggestion being inaccurate to a. significant extent.

Tt will be seen that the system according to the particular embodiment of the
present invention as described and illustrated enables a suggestion or recommendation of
a club to select and use for the next golf stroke to be played using a dynamic calculation
process. The club sclection is a closed Joop system that is determined by the goller and
the goifer’s current performance. That is, the system actually “learns™ how the golfer is
performing and modifies the club selection computation accordingly. In particular, the
golfer’s performance is being continually recorded by the system.

~ The golfer can alter a club selection proposed by the system, ¢.g. depending on
fe;slturcs including hazards on the course, the lic of the ball, ¢lub favouritism. The system
does not dictate the golfer’s style of play ov choices and the performance of the system is
not affected by changes that the player may make to the club selection.

To increase accuracy and predictability and hence utility of the system,

refinements of the systcm may be provided, including for eiample:



WO 2005/118082 PCT/AU2005/000777

10

15

23

30

15

(@  use of iron clubs only for modifying the computation algorithm, pethaps
even with weighting of more consistent clubs, since woods and drivers can be erratic and
produce considerable variation, ‘

(b)  the actual club used by the player, not necessarily suggested by the system,
is used to modify the algorithm as well as the actval distances covered,

(c) the golfer’s performance is averaged over a series of shots, with or without
weighting, in order to normalise the calculation and aveid undue influence by a bad shot
or abnotmally good shot,

(@ shots must be within a predictable range before being taken into
consideration and used in the modification of the algorithm.

By ptoviding a dynamic calculation of the club selection suggesﬁon, a golfer can
start with a previously unused system containing a standard configuration and after only a
small number of shots, the system will begin to compensate for and accommodate the

player’s performance and abilities. The calculated constants used in the formula of the

“preferred embodiment arc continually modified and stored in non-volatile memory, Upon

commencement of a subsequent round of golf, the club suggestion determination can be
initially based on the player’s last round but, depending on weather, course conditions,
and player related variables, the system quickly adjusts to the actual current performancc
and conditions.

It will be appreciated that the system uﬁlising the present invention can
incorporate a number of other functions, some of which have been mentioned in passing
such as graphical.disﬁlay of hole layout, location of hazards, Al'ceeping score. Other
functions can also be incorporated and provided as will be understood, e.g. from
proposals in the priot patent specifications referred to earlier. Such additional functions
could inchide for example communication functions with a central location and database,
e.g. for centralised golf competition monitoring and recording, for player coaching at a
later dale, for player performance monitoring to review handicap, or for voice
communication. The system in addition to scoring information can also incorporate
betting information. The system may include a database for storing statistics of the
particular round of golf (and preceding rounds) e.g. for player analysis or for analysis by a
player’s coach, for example simulated replay of the game to test effec‘cs of different club
selections, etc. The system may be used in a “test mode™ in which the particular golf
course to be played in the future can be played in simulation, enabling the player to train

for the future golf round e.g. with better course familiarity and hence better club selection
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during the actual round. Since these functions are not directly related to the invention
itself, they will not be described in detail.

It is to be understood that various alterations, modifications and/or additions may

" be made to the features of the possible and preferred embodiment(s) of the invention as

herein described without departing from the spirit and scope of the invention as defined in

the claims.
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Claims:

1. A system for providing to a golf player a suggestion or recommendation of
a golf club to select and use for the next golf stroke to be played by the player, the system
including:

distance input means for providing distance data from a current golf ball location
to a predetermined target,

a club computation module operative to execute a computation algorithm so as to

compute a suggested club for the player to select and use for the next golf stroke, the club

. computation module utilising the distance data as a variable pavameter in the computation

algorithm, _

output means for prescntation of the suggested club selection that has been
computed by the club computation module, ‘

stroke input means for input of golf stroke data, the golf stroke data including the
particular golf club used fora golf stroke prior to the next club selection suggestion to be
computed, the golf stroke data further including the prior stroke distance being the
distance that the golf ball travelled for the prior golf stroke, and

an algorithm change module operative to modify the computation algorithm
executed by the club computation module by utilising the golf stroke data for the prior
golf stroke played (including both the prior golf club used and the prior stroke distance)
as variable input data for the modification of the computation algorithm, the modification
of the computation alQorith‘m accommodating in the computation algorithm the player’s
perfonuance as evidenced by the prior golf stroke data to improve the relevance of the
suggested club selection computed by the modified computation algorithm.
2, A system as claimed in claim 1 wherein the computation algorithm utilises a
mathematical function, relating each particular individual golf club to the distance that the
respective golf club will strike the golf ball and, in operation, the algorithtn computes the
mathematical function to output the suggested selection of the golf club for a particular
distance from the golf ball to the target, the mathematical function including computation

parameters which are modifiable by the operation of the algorithm change module.

3. A system as claimed in claim 2 wherein the computation parameters include

constants in a mathematical f.'qkmula solved by the computation algorithin, the
computation parameters being determined by the algorithm change module and set at
constant values only for onc particular iteration of the computation algorithm to generate

the suggested club suggestion, and, after the next stroke has been played, the golf stroke
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data for the next stroke including the particular golf club used and thc stroke distance are
utilised by the algorithm change module to change, if necessary, the constants of the
mathematical formula prior to the next computation of suggested club selection.
4, A system as claimed in claim 2 or 3 wherein, upon the system first being used by
a particular golf player and upon that player’s handicap being input to the system, the
club computation module is operative to access a set of stored mathematical functions
wiiich respectively relate each golf club to a respective golf stroke distance for each of a
number of golf player handicaps and to implement the particular mathematical function
for that player’s handicap that has been accessed.
5. A system as claimed in any oue of claims 2 to 4 wherein the mathematical
function is a mathematical formula for generating a required relationship between a Club
facior and golf stroke distance, the formula taking the form:
Club factor = m/(Distance — ¢)

where m and ¢ are computation parameters which are held constant for a particular
club suggestion computation of the ¢lub computation module but which can be varied by
the algorithm change module for other club suggestion computations,

Distance is the distance data which is input by the distance input means, and

Club factor is a computed variable related to the particular golf clubs avai lable to
the player and which determines the club suggestion provided by the output means.
6. . A system as claimed in any one of claims 2 to 5 whercin the algorithm change
module is operative to average or normalise computation parameters utilised by the
mathematical function over several prior golf strokes so that preceding abnommally long
ot abnormally short golf stroke distances will not singly cxcessively affect operation of
the club computation module in its computation of the suggested ¢lub selection.
7. A system as claimed in claim 6 wherein the averaging function of the algorithm
ch,angé module comprises a weighted averaging process in which golf stroke data {or
more recent prior golf shots are given higher weighting than for older priot golf shots.

8. A system as claimed in claim 6 or 7 wherein the algorithm change module

‘petforms a data wei ghting process which comprises allocating greater weighting to golf

stroke data associated with use of parficular golf clubs which have more predictable and
consistent golf stroke distances.

0. A system as claimed in any one of the preceding claims wherein the stroke input
means is operative to enable the player to inpﬁt data concerning a particular club used for

a golf stroke including input of a golf club different to the suggested golf selection
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presented by the output means for that golf stroke, whereby the golf stroke distance
utilised by the algorithm change module will aceurately relate to the particular golf club
used. '

10. 'A system as claimed in any onc of the preceding claims, the system including
player input means which includes a control command input which the player can activate
at the location. from which a particular golf stroke is to be played and can activate again at
the location where the golf ball after playing that particular golf stroke has come to rest,
whereby the distance traversed between the two Tocations where the control command
input 'was activated can be used by the stroke input means to compute the golf stroke
distance and input that data to the algorithm change module. '

11. A system as claimed in any one of the preceding claims, whercin the algorithm
change module is operative to check whether the prior golf stroke distance falls within a

predetermined tolerance range for the particular golf club used, the algorithm change

" module being operative to reject golf stroke distances that fall outside the tolerance range

and fail to implement the algorithm change as a result.

12 A system as claimed in any one of the preceding claims wherein the algorithm
change module is operative to check if the prior golf club used is one of a set of certain
excluded golf clubs which are subject to substantial variability in player perfdnnance., and
if so to exclude the rclevant golf stroke data from utilisation by the algorithm change
module, the club computation module nevertheless being operative to caleulate and
provide a suggested club sclection after the prior golf stroke including a selection from
the set of excluded clubs.

13. A éystem as cfaimed in any one of the preceding claims wherein the distance input
means provides to the club computation module the distance data derived from current
golf ball location and from particular golf hole infonnafion, the golf hole information
including the length of the golf hole from tee to green and, optionally further including
tee location, and optionally further including pin location on the greet.

14. A system as claimed in any one of the preceding claims wherein the ball location
information provided to the distance input means is determined automatically by the
system which includes measuring means operative to measure the distance travelled from
the location where the prior golf stroke was played to the location where the golf ball
rests after the golf stroke has been played,

15. A system as claimed in claim 14 wherein the system includes an input means by

which the player can input a commmand to start the distance calculation from that
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particular point where the command was input and then, after playing the golf stroke and
moving in a reasonably dircet line to the point where the golf ball has come to rest, by
which the player can input a further command which initiates determination by the system
of the distance travelled by the golf ball for that particular golf stroke.

16. A system as claimed in any one of the preceding claims and further including a
user override operatively associated with the distance input means and by which the
player can sclectively modify the operation of the distance input mcans which provides

ball to target distance data to the club computation module so as to thereby force

computation and output of a golf club suggestion for a distance dictated by the player.

17. A system as claimed in claim 16 wherein the user gverride is manuall y adjustable

by the player to adjust the ball to target distance by selectively incrementing or

decrementing the ball to target distance to be utilised by the club computation module.
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