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GOLF BALL AND GOLF BALL ANALYZING SYSTEM

Disclosed is a golf ball (1) comprising:

- a GPS sensor (6) adapted to determine a location data
of the golf ball (1),
- aflight data module (7) adapted to determine flight data
of the golf ball (1),

- a transmitter (8) adapted to transmit the location data
and flight data, and

- arechargeable battery (9) adapted to be charged wire-
less.
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Description

[0001] The presentinvention relates to a golf ball and
to a golf ball analyzing system.

[0002] Smart golf balls that can be tracked and corre-
sponding systems are already known from the prior art.
Such golf balls and systems are used to locate the golf
balls, because it is often very difficult to find the golf ball
when the player hits the golf ball into a hazard on the
course such as water hazards, sand traps, tall grass and
so on. The document US 2015/0094167 A1 discloses a
golf ball locating system that includes a golf ball having
a control circuit therein. The control circuit includes a glo-
bal positioning system (GPS) chip, a radio frequency
transmitter, one or more antennas, and a rechargeable
battery.

[0003] The golf ball is capable of transmitting a signal
to a smartphone or similar mobile electronic device hav-
ing a related software application thereon. The software
application indicates the position of the golf ball relative
to the user. The software application preferably displays
a map of the golf course and indicates the position of the
ball on the course. As the user approaches the golf ball,
the mobile electronic device will produce an audible alert,
such as a tone, with increasing frequency as the golfer
nears his or her golf ball. In this way, a user can easily
locate his or her golf ball while golfing.

[0004] A further locating system is disclosed in US
2010/0151955 A1. Said document describes a system
and methods for integrating a transmitter into an object,
such as a golf ball, that becomes active upon the motion
of the object. This transmitter sends a signal to a receiver
that is configured to determine the location of the golf
ball. The receiver is able to determine the location of the
golf ball and outputs the location to a display.

[0005] Patent application US 2017/0368411 A1 dis-
closes a positioning system that includes a golf ball and
a mobile terminal. The golf ball includes a battery and a
transmitter configured to operate with electric power sup-
plied from the battery and transmit a radio signal to out-
side of the golf ball. The mobile terminal includes a re-
ceiver configured to receive the radio signal from the golf
ball and a processor configured to measure the position
of the mobile terminal, and to measure the position of the
golfball based on the strength of the radio signal received
by the receiver at two or more points at which the meas-
ured position of the mobile terminal differs.

[0006] A further smart golf ball is also known from US
2018/0236303 A1. The golf ball has at least one trans-
mitting and receiving antenna and a position determina-
tion unit, which has a communicative connection to the
transmitting and receiving antenna and is designed to
receive GPS data, which specify the position of the golf
ball. Furthermore, the golf ball has a communication unit,
which has a communicative connection to the transmit-
ting and receiving antenna and is designed to transmit
radio data, in particular the position of the golf ball. In
addition, the golf ball has atleast one charging coil, which
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is connected to an energy store and is designed to charge
the energy store by means of inductive energy transmis-
sion.

[0007] The German utility model DE 20 2011 051 355
U1 discloses a golf ball with position data acquisition
means for acquiring position data and communication
means for transmitting the acquired position data or a
data value derived therefrom to a receiving unit, and a
system with said golf ball.

[0008] Although state of the art provides adequate golf
balls and systems, there is a further need for improved
golf balls and corresponding systems.

[0009] An object of the present invention is therefore
to provide an improved golf ball and according to a sec-
ond embodiment to provide an improved golf ball ana-
lyzing system.

Description of the invention

[0010] This object is solved by a golf ball according to
claim 1 and a golf ball analyzing system according to
claim 7. The dependent claims display advantageous
embodiments.

[0011] In afirst aspect, the present invention provides
agolfball comprising a GPS sensor adapted to determine
a location data of the golf ball, a flight data module adapt-
ed to determine flight data of the golf ball, a transmitter
adapted to transmit the location data and flight data, and
a rechargeable battery adapted to be charged wireless.
[0012] The proposed golf ball combines different prop-
erties of the golfers needs. On the one hand, the golf ball
allows to be easily located after the stroke, so that the
time-consuming search of the golf ball that slows down
the round of golf will be superfluous. As the golf ball pro-
vides further a flight data module adapted to determine
flight data of the golf ball, the golfer obtains also the pos-
sibility of analyzing the stroke via the golf club. All the
data can be transmitted to a smartphone or other mobile
device, which includes a software application that dis-
plays the location of the golf ball on a map and provides
different analytic tools to analyze the stroke.

[0013] In apreferred embodiment, the flight data mod-
ule comprises an Inertial Measurement Unit (IMU) and/or
an Attitude Heading Reference System (AHRS) that de-
termines the flight data of the golf ball. Typical flight data
that are determined via the flight data module, preferably
the Measurement Unit (IMU) and/or an Attitude Heading
Reference System (AHRS) are selected from the group
comprising roll-pitch-yaw angles, accelerations, the
track, the spin, velocities, like start-velocity, end-velocity
and/or maximum- and/or minimum-velocity, the force
and/or the position, at which the golf club has hit the golf
ball. For this purpose, the Measurement Unit (IMU)
and/or the Attitude Heading Reference System (AHRS)
may comprise different sensors selected from the group
comprising three-dimensional acceleration sensors,
three-dimensional gyroscope sensors, three-dimension-
al magnetic field sensors, temperature sensors, high-
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precision timers, signal generators, clock generators
and/or quartz oscillators. Based on these flight data the
golf player obtains relevant information of the stroke and
the flight curve of the golf ball and can therefore optimize
his personal handicap.

[0014] Said flight data can be transmitted via the trans-
mitter to an analyzing unit to analyze the location data
and the flight data of the golf ball. The transmitter com-
prises preferably a Bluetooth-Low-Energy module, an Ul-
trawide Band module and/or a Long-Range module (Lo-
Ra) to determine the location of the golf ball and/or to
transfer the collected flight data of the golf ball wireless.
[0015] In a further preferable embodiment, the re-
chargeable battery is adapted to be charged inductively,
and/or capacitively, for instance when the golf ball is
placed on aninductive and/or capacitive charging station,
and/or via Power-over-WiFi. The Power-over-WiFi tech-
nology allows to harvest existing wireless signals and
convert them into direct current voltage to charge the golf
ball while playing without the need for a plug-in charger,
all without affecting communication performance.
[0016] Inafurther preferable embodiment, the golf ball
comprises a power generator that transfers a kinetic en-
ergy of the golf ball into electrical energy to recharge the
rechargeable battery. The power generator may be a coil
assembly that transfers the kinetic energy caused by the
stroke and used to move the golfball into electrical energy
to recharge the battery. Such a coil assembly may com-
prise a transmitter and a receiver coil.

[0017] The golf ball may further comprise an RFID chip
and/or an NFC chip to personalize the golf ball with indi-
vidual data, for example identification numbers, serial
number, pairing information and/or customer data. RFID
and NFC chips provides a convenient contact-free data
exchange between a transponder and a writer/reader de-
vice.

[0018] In a second aspect, the present invention pro-
vides a golf ball analyzing system comprising said golf
ball, at least three antennas adapted to receive the loca-
tion data and the flight data, and an analyzing unit adapt-
ed to analyze the location data and the flight data of the
golf ball.

[0019] The at least three antennas are preferably ar-
ranged stationary around a golf course and are preferably
electronically connected among each other. The anten-
nas allow to triangulate the final location of the golf ball
on the course. The antennas may comprise beacons.
The beacons contain a CPU, radio, and batteries, and
works by repeatedly broadcasting out an identifier that
can be picked up by the golf ball, especially if the golf
ball provides the Bluetooth-Low-Energy module, the Ul-
trawide Band module and/or the Long-Range module
(LoRa). Such a system allows an exceptionally accurate
localization of the golf ball and communication perform-
ance.

[0020] The beacons may further comprise a mul-
tiphase Array antenna and/or a multisectoral Ultrawide
Band module and/or transceivers, a WiFi-module pref-
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erably with a Bluetooth-Low-Energy module, and/or a
Long-Range module (LoRa). To achieve a 360° cover-
age, the beacons may comprise a plurality of said mod-
ules. The plurality of said modules may also be split into
smaller segments to gain a broader range.

[0021] Usually, the antennas may be formed by high
frequency antennas providing different polarizations and
directions.

[0022] In a preferred embodiment, the golf ball analyz-
ing system is using a low-power wide-area network pro-
tocol.

[0023] Usually, the beacons may comprise an amplifier
and matching networks to amplify the signals of the spe-
cific transceiver systems.

[0024] The CPU-module uses preferably a network-
interface over Ethernetand/or an optical fiber connection.
The CPU-module may further comprise floating point unit
(FPU) and/or a time-base generator, especially a high
precision time-base generator.

[0025] Usually, the golf ball analyzing system may be
run via a real-time operating system (RTOS). This is an
operating system (OS) intended to serve real-time appli-
cations that process data as it comes in, typically without
buffer delays. Processing time requirements (including
any OS delay) may be measured in tenths of seconds or
shorter increments of time. A real-time system is a time-
bound system which has well-defined, fixed time con-
straints.

[0026] Usually, all the different devices and hardware
components of the golf ball analyzing system may be
designed as grade parts and may be used at different
weather conditions.

[0027] Usually, the antennas and/or beacons may be
disposed on masts, on buildings, on trees, on lanterns
and/or other useful locations.

[0028] The beacons may also be arranged independ-
ently within the golf course. In a further preferable em-
bodiment, the beacons are further adapted to be used
as an internet hotspot. They may also be used as a local
navigation system and/or a communication network that
provides a WIFI support.

[0029] In a further preferred embodiment, the anten-
nas and/or the beacons are solar-cell powered and/or
powered over Power over Ethernet.

[0030] The golf ball analyzing system may also com-
prise a golf club. The golf club can further comprise a
RFID chip and/or an NFC chip, an Inertial Measurement
Unit, an Attitude Heading Reference System, a camera
sensor and/or a Bluetooth module.

[0031] In an alternative embodiment, a conventional
golf club may be used, preferably in combination with a
mobile electronic device providing a Ultrawide Band
module. The mobile electronic device may be a smart-
phone, a handheld and/or a smart watch.

Description of the Figures

[0032] The subject-matter according to the present ap-
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plication is intended to be explained in more detail with
reference to the subsequent figures and examples with-
out wishing to restrict said subject-matter to the special
embodiments.

[0033] Fig. 1 shows, in a schematic cross-sectional
view, a golf ball according to one embodiment of the
present invention.

[0034] The spherical golf ball 1 in figure 1is composed
of materials commonly used to construct golf balls and
includes an outer shell 2 defining an interior volume 3.
The outer shell 2 provides a plurality of circular dimples
4 on the exterior surface to improve the aerodynamics
of the golf ball 1 while in flight.

[0035] The interior volume 3 is composed of any suit-
able material used to fill golf balls, including synthetic
rubber or resin, among others and substantially fills the
interior volume 3 of the golf ball 1. Within the interior
volume 3, the golf ball 1 may comprise a circuit board 5
comprising different sensors and modules. The golf ball
1 shown in figure 1 comprises a GPS sensor 6 adapted
to determine alocation data of the golf ball 1, a flight data
module 7 adapted to determine flight data of the golf ball
1, a transmitter 8 adapted to transmit the location data
and flight data, and a rechargeable battery 9 that can be
charges wireless. All the sensors and modules does im-
pact the weight or weight distribution of the golf ball 1,
so that said golf ball 1 provides substantially a similar
weight to conventional golf balls.

[0036] The determined location of the golf ball 1 can
be wirelessly transmitted to the user’s mobile electronic
device (not shown) using a Bluetooth-Low-Energy mod-
ule 13, or an Ultrawide Band module 14, that forms a part
of the transmitter 8, to determine the location of the golf
ball and/or to transfer the collected flight data of the golf
ball wireless. Such a device may comprise a related soft-
ware application on the mobile electronic device to dis-
play the location of the golf ball 1 as determined by the
GPS sensor 6 on a map of the golf course. In this way,
the user can visualize the location of the golf ball 1 on
the golf course.

[0037] The flight data module 7 comprises in the
presentembodiment an Inertial Measurement Unit (IMU)
10 and an Attitude Heading Reference System (AHRS)
11 that determines the flight data of the golf ball 1. Said
flightdata, like roll-pitch-yaw angles, accelerations, track,
spin, velocities, like start-velocity, end-velocity and/or
maximum- and/or minimum-velocity, force and/or the po-
sition, at which a golf club has hit the golf ball 1 can also
be wirelessly transmitted to the user’s mobile electronic
device. Based on these flight data the user obtains rele-
vant information of the stroke and the flight curve of the
golf ball 1 and can optimize his personal handicap.
[0038] The rechargeable battery 9 within the golf ball
1 is adapted to be charged inductively, when positioned
on an inductive charging station (not shown) so as to
charge the battery 9 therein. Additionally, the present golf
ball 1 comprises a power generator 12 that is electrically
connected to the battery 9 and that transfers a kinetic

10

15

20

25

30

35

40

45

50

55

energy of the golf ball 1 into electrical energy to recharge
the battery 9. The power generator 12 may be a spring.
[0039] Further, the golf ball 1 comprise an RFID chip
15 to personalize the golf ball 1 with individual data of
the golf course or the user.

References

[0040]

1 Golf ball

2 Outer shell

3 Interior volume
4 Dimples

5 Board

6 GPS sensor

7 Flight data module
8 Transmitter

9 Battery

10 IMU

11 AHRS

12 Power generator

13  Bluetooth-Low-Energy module
14 Ultrawide Band module

15  RFID chip

Claims
1. Golf ball (1) comprising:

- a GPS sensor (6) adapted to determine a lo-
cation data of the golf ball (1),

- a flight data module (7) adapted to determine
flight data of the golf ball (1),

- a transmitter (8) adapted to transmit the loca-
tion data and flight data, and

- a rechargeable battery (9) adapted to be
charged wireless.

2. The golf ball (1) according to claim 1, wherein the
rechargeable battery (9) is adapted to be charged
inductively, capacitively and/or via Power over WiFi.

3. The golf ball (1) according to claim 1 or 2, further
comprising a power generator (12) that transfers a
kinetic energy of the golfball (1) into electrical energy
to recharge the rechargeable battery (9).

4. Thegolfball (1)accordingto anyone of the preceding
claims, wherein the flight data module (7) comprises
an Inertial Measurement Unit (10) and/or an Attitude
Heading Reference System (11).

5. Thegolfball (1)accordingto anyone of the preceding
claims, wherein the transmitter (8) comprises a Blue-
tooth-Low-Energy module (13) and/or an Ultrawide
Band module (14) to determine the location of the
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golfball (1) and/or to transfer the collected flight data
of the golf ball (1) wireless.

The golfball (1) according to anyone of the preceding
claims, further comprising a RFID (15) and/or NFC
chip.

Golf ball analyzing system comprising:

- a golf ball (1) according to anyone of the pre-
ceding claims,

- at least three antennas adapted to receive the
location data and the flight data, and

- an analyzing unit adapted to analyze the loca-
tion data and the flight data of the golf ball.

The golf ball analyzing system according to claim 7,
wherein the at least three antennas are arranged
stationary around a golf course.

The golf ball analyzing system according to claim 7
or 8, wherein the antennas comprise beacons.

The golf ball analyzing system according to claim 9,
wherein the beacons are further adapted to be used
as an internet hotspot.

The golf ball analyzing system according to anyone
ofthe preceding claims 7 to 10, wherein the antennas
are connected among each other.

The golf ball analyzing system according to anyone
ofthe preceding claims 7 to 11, wherein the antennas
are solar-cell powered and/or powered over Power
over Ethernet.

The golf ball analyzing system according to anyone
of the preceding claims 7 to 12, further comprising
a golf club.

The golf ball analyzing system according to claim
13, wherein the golf club comprises a RFID chip.

The golf ball analyzing system according to claim 13
or 14, wherein the golf club comprises an Inertial
Measurement Unit, an Attitude Heading Reference
System and/or a camera sensor.
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