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A system for measuring roll quality of a putting green
includes a golf ball remotely communicating with a data
processing unit composed of a computer software interface.
The golfball includes a golf ball outer surface with an interior
cavity formed therein. An electronic system is positioned
within the interior cavity. The electronic system is composed
of an accelerometer, a microprocessor, a communications
system and a battery. The electronic system allows a user to
initiate a roll or putt of the golf ball on any surface and record
data relating to roll quality thereby creating a roll data file.
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SYSTEM FOR MEASURING THE ROLL
QUALITY OF A PUTTING GREEN

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application Ser. No. 61/291,686, entitled “SY'S-
TEM FOR MEASURING THE ROLL QUALITY OF A
PUTTING GREEN”, filed Dec. 31, 2009.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention relates to a system for measuring the
roll quality of a putting green.

[0004] 2. Description of the Related Art

[0005] In the area of golf course putting greens, green
speeds (ball roll distance from a known starting energy level)
are commonly measured using a variety of devices. These
devices are exclusively focused on the length (distance) a golf
ball travels over any surface. However, the ball roll distance,
or green speed, is only one measure of the surface.

SUMMARY OF THE INVENTION

[0006] It is, therefore, an object of the present invention to
provide a system for measuring roll quality of a putting green.
The system includes a golf ball remotely communicating with
a data processing unit composed of a computer software
interface. The golf ball includes a golf ball outer surface with
an interior cavity formed therein. An electronic system is
positioned within the interior cavity. The electronic system is
composed of an accelerometer, a microprocessor, a commu-
nications system and a battery. The electronic system allows
a user to initiate a roll or putt of the golf ball on any surface
and record data relating to roll quality thereby creating a roll
data file.

[0007] Itis also anobject of the present invention to provide
a system for measuring roll quality of a putting green wherein
the communications system transfers the roll data file from
the golf ball to the computer software interface which ana-
lyzes the roll data file and reports on surface green speed and
overall roll quality.

[0008] It is another object of the present invention to pro-
vide a system for measuring roll quality of a putting green
wherein the communications system is an RF transmitter.
[0009] It is a further object of the present invention to
provide a system for measuring roll quality of a putting green
wherein the RF transmitter is a 2.4 GHz RF transmitter.
[0010] Itis also anobject of the present invention to provide
a system for measuring roll quality of a putting green wherein
the golf ball has a 1.68" outer diameter.

[0011] It is another object of the present invention to pro-
vide a system for measuring roll quality of a putting green
wherein the accelerometer is a 3-axis accelerometer.

[0012] It is a further object of the present invention to
provide a system for measuring roll quality of a putting green
wherein the battery is a rechargeable NiMH battery.

[0013] Itis also anobject of the present invention to provide
a system for measuring roll quality of a putting green where
the roll data file includes information relating to a smoothness
metric and a plane deviation metric.

[0014] Other objects and advantages of the present inven-
tion will become apparent from the following detailed
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description when viewed in conjunction with the accompa-
nying drawings, which set forth certain embodiments of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 is a schematic of the present system.

[0016] FIG. 2 is a detailed view of the golf ball in accor-
dance with the present invention.

[0017] FIG. 3 is a side view schematic of a golf ball rolling
from left to right.

[0018] FIG. 4 is a rear view schematic of a golf ball rolling
directly away from a viewer, that is, rolling into the sheet.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0019] The detailed embodiment of the present invention is
disclosed herein. It should be understood, however, that the
disclosed embodiment is merely exemplary of the invention,
which may be embodied in various forms. Therefore, the
details disclosed herein are not to be interpreted as limiting,
but merely as a basis for teaching one skilled in the art how to
make and/or use the invention.

[0020] In accordance with the present invention, and with
reference to FIGS. 1 and 2, a system 10 for measuring the roll
quality of a putting green 12 is disclosed. The system 10
includes a golf ball 14 remotely communicating with a data
processing unit, for example, a custom computer software
interface 16.

[0021] This invention relates to the measurement of how
smoothly a golf'ball 14 travels over any surface, thus produc-
ing a “roll quality” measurement of the surface. The present
system 10 also relates to an easier form of green speed mea-
surement for putting green surfaces on golf courses which
regularly seek this information. The present system 10 also
provides feedback to a practitioner of golf as to how solidly
(with regards to side spin and energy transfer) he or she has
struck a putt, and can be used as a learning aid when practic-
ing putting.

[0022] The golf ball 14 includes a conventional golf ball
outer surface 18 with an interior cavity 20 formed therein. The
golf ball 14 is a conventional “solid-core” golf ball with a
cavity 20 formed therein. The electronic system 22 is inserted
and potted into the interior cavity 20 and the golf ball 14 is
reassembled, removing any seams caused through the forma-
tion of the cavity 20. The electronic system 22 weighs the
same as the material that was removed in the creation of the
cavity 20. In addition, it should be appreciated the golf ball
will include surface dimples to maintain the familiarity to
golfers.

[0023] Asbriefly discussed above, the electronic system 22
is positioned within the interior cavity 20. The electronic
system 22 is composed of an accelerometer 24, a micropro-
cessor 26, a communications system 28 and battery 30 elec-
trically interrelated for operation in accordance with the
present invention. Briefly, the accelerometer 24 and commu-
nications system 28 are directly connected to the micropro-
cessor 26 for the controlled transfer of data. The battery 30 is
similarly linked to the microprocessor 26 for transmitting
power to the remaining components of the electronic system
22. As will be discussed below in greater detail, these ele-
ments work together in gathering and processing information
regarding the roll quality of a putting green.
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[0024] The electronic system 22 allows a user to initiate a
roll, or putt, of the present golf ball 14 on any surface and
record data relating to the roll quality (thereby creating a “roll
data file”). The accelerometer 24 generates raw data that is
provided to the microprocessor 26 for processing thereof. The
processed data is then ready and constitutes a “roll data file”.
The ball’s communications system 28 transfers the “roll data
file” from the golf ball 14 to the custom computer software
interface 16 which analyzes the data and reports on the sur-
face green speed and overall “roll quality” of the putting
green (or surface) 12.

[0025] In accordance with a preferred embodiment, ulti-
mate “roll quality” is determined considering a smoothness
metric and a plane deviation metric. Referring to FIG. 3, the
smoothness metric considers the deviation of the center 40 of
the golf ball 14 from a plane 42 extending through center of
the golf ball which is parallel to the putting green, or other
surface 12, upon which the golf ball 14 is rolling. As is
appreciated, a putting green is not flat and the plane 42 may
therefore change to maintain its parallel relationship with the
surface 12. Referring to FIG. 4, the plane deviation metric
considers the deviation of the center 40 of the golf ball 14
from a plane 44 extending through the center of the golf ball
14 which is perpendicular to the surface 12 upon which the
golf'ball 14 is rolling. As is appreciated, a putting green is not
flat and the plane 44 may therefore change to maintain its
perpendicular relationship with the surface 12.

[0026] In accordance with a preferred embodiment, the
smoothness metric is ultimately derived based upon the
amplitude, that is, the distance which the golf ball moves up
and down, of the deviation of the center 40 of the golf ball 14
from a plane 42 extending through center of the golf ball
which is parallel to the putting green, or other surface 12,
upon which the golf ball 14 is rolling and the frequency, that
is, the rate at which the golf ball moves up and down, of the
deviation of the center 40 of the golf ball 14 from a plane 42
extending through center of the golf ball which is parallel to
the putting green, or other surface 12, upon which the golfball
14 is rolling. The smoothness metric is also determined based
upon the deceleration of the golf ball at different time inter-
vals and for different interval lengths as it rolls along the
putting green surface. The calculations are performed with
golf balls rolling at various speeds, for example, 6, 5, and 4
feet per second.

[0027] With regard to the plane deviation metric, this met-
ric is generated based upon the sum of rotation plane devia-
tions, thatis, the number of times the golf ball moves laterally
right or left such center of the golf ball deviates laterally from
a plane 44 extending through the center of the golf ball 14
which is perpendicular to the surface 12 upon which the golf
ball 14 is rolling. As with the smoothness metric, this value is
derived based upon a plurality of samples, for example, 100
samples, at different speeds, for example, 3, 2, and 1 feet per
second. The smoothness metric and plane deviation metric
are analyzed for the production of a final “Roll Quality
Value.”

[0028] In accordance with a preferred embodiment of the
present invention, the data, that is, the “roll data file” is
collected and stored within the golf ball 14 for a specified time
period during the roll, then the “roll data file” is transmitted to
the custom computer software interface 16. In accordance
with a preferred embodiment, the golfball 14 will hold at least
100 independent rolls and hold that data until the golf ball is
downloaded onto a computer for storage and analysis. How-
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ever, it is appreciated other embodiments could transmit data
continuously (in real time) during the roll.

[0029] In accordance with a preferred embodiment, the
golf ball 14 is a solid core two piece USGA (United States
Golf Association) approved golf ball of standard size and
weight specifications, with precision cavity(ies) 20 milled to
hold the components of the electronic system, that is, the
accelerometer 24, microprocessor 26, communications sys-
tem 28 and battery 30, to create a final configuration which
has the standard size and weight of a USGA approved golf
ball. It is appreciated special materials could be used within
the golf ball 14 to duplicate the weight and balance charac-
teristics of a standard golf ball, and the outer surface of the
golf ball 14 could be covered with various sized and shaped
dimples to duplicate the various geometries of existing or
future dimple configurations, or could be dimple free.

[0030] In accordance with a preferred embodiment, the
golfball 14 is a traditional size (that is, 1.68" outer diameter
in accordance with USGA rules) and includes a uniform
interior shell material 32 shaped and dimensioned to house
the electronic system thereof, allowing for the monitoring and
collection of data relating to the surface under study. The
accelerometer is preferably a 3-axis accelerometer 24. The
microprocessor 26 is a standard processor capable of han-
dling the computation requirements of the present invention.
The communications system 28 is preferably comprised of an
RF transmitter 28 (for example, and in accordance with a
preferred embodiment of the present invention, a 2.4 GHz RF
Transmitter). With regard to the battery 30, it is preferably a
rechargeable NiMH battery with charging capability being
provided via the provision of charging contacts 34 extending
between the interior cavity 20 and the exterior surface of the
golf ball 14 (or for example by inductive charging from an
external charging unit, without the use of any surface con-
tacts). In accordance with a preferred embodiment, the vari-
ous components of the electronic system 22 are press fit
within the cavity 20 and the electronic system 22 is potted in
place, that is, the electronic system is filled with a solid
compound for resistance to shock, vibration, moisture and
corrosive agents. A custom computer program loaded on the
custom computer software interface 16 analyzes and inter-
prets the roll data.

[0031] By accurately measuring the “roll quality” of balls
on various putting greens and surfaces (as their rolls are
misdirected, disturbed, bounced and/or deflected off-line by
imperfections on the measured greens and surfaces, as com-
pared to what their “perfect” roll trajectories would have been
on a “perfectly smooth surface”), this invention will allow a
metric to be developed to describe and compare the roll qual-
ity of various putting greens and surfaces around the golfing
world. In the area of golf course putting greens, green speeds
(ball roll distance from a known starting energy level) are
commonly measured using a variety of devices. These
devices are exclusively focused on the length (distance) a golf
ball travels over any surface. However, the ball roll distance,
or green speed, is only one measure of the surface. This
invention measures the smoothness of roll on the green by
using high-tech instruments embedded within the test golf
ball 14 which obtain data regarding surface roll smoothness
details along the path on which the golf ball travels. When
imported into the computer software interface 16, the path of
the golfball can be viewed and analyzed. The overall smooth-
ness and pureness of the golf ball’s roll is determined by
comparing the balls actual roll direction and motion (obtained
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by evaluating the ball’s actual three axis accelerometer data)
at several different time intervals and rolling speeds, to the
theoretically pure motion it would have experienced if the
surface upon which it rolled would have been perfectly
smooth. The green speed of any putting surface can be deter-
mined as a result of knowing the rate of deceleration of the
golf ball across the surface.
[0032] While the preferred embodiments have been shown
and described, it will be understood that there is no intent to
limit the invention by such disclosure, but rather, is intended
to cover all modifications and alternate constructions falling
within the spirit and scope of the invention.
1. A system for measuring roll quality of a putting green,
comprising:
a golf ball remotely communicating with a data processing
unit composed of a computer software interface;
the golf ball includes a golf ball outer surface with an
interior cavity formed therein, an electronic system is
positioned within the interior cavity, the electronic sys-
tem is composed of an accelerometer, a microprocessor,
a communications system and a battery; wherein the
electronic system allows a user to initiate a roll or putt of
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the golf ball on any surface and record data relating to
roll quality thereby creating a roll data file.

2. The system according to claim 1, wherein the commu-
nications system transfers the roll data file from the golf ball
to the computer software interface which analyzes the roll
data file and reports on surface green speed and overall roll
quality.

3. The system according to claim 2, wherein the commu-
nications system is an RF transmitter.

4. The system according to claim 3, wherein the RF trans-
mitter is a 2.4 GHz RF transmitter.

5. The system according to claim 1, wherein the golf ball
has a 1.68" outer diameter.

6. The system according to claim 1, wherein the acceler-
ometer is a 3-axis accelerometer.

7. The system according to claim 1, wherein the battery is
a rechargeable NiMH battery.

8. The system according to claim 1, wherein the roll data
file includes information relating to a smoothness metric and
a plane deviation metric.
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