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202 DETECT , AT AN RFID READER OF A GOLF DATA 
COLLECTION DEVICE , AN RFID SIGNAL FROM AN 
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. . . . . . . . . . . 

204 
DETECT , BY AN IMPACT SENSING DEVICE OF THE 
GOLF DATA COLLECTION DEVICE , AN IMPACT OF 
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DEVICE 

206 
RECORD A GOLF STROKE IN RESPONSE TO THE 
COMBINATION OF THE DETECTING OF THE RF 
SIGNAL AND THE DETECTING OF THE IMPACT 
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GOLF DATA COLLECTION SYSTEM WITH FIG . 1 is a block diagram of a system for use with one or 
RFID IN GOLF CLUB more embodiments described herein . 

FIG . 2 is a flowchart of a method of recording a golf This application claims the benefit of U . S . Provisional stroke in accordance with an embodiment . Patent Application No . 61 / 780 , 917 filed on Mar . 13 , 2013 ; 5 
this application claims the benefit of the provisional ' s filing DETAILED DESCRIPTION 
date under 35 U . S . C . $ 119 ( e ) , which provisional application 
is hereby incorporated herein by reference in its entirety . A golf data collection system is described in U . S . patent 

application Ser . No . 12 / 258 , 348 , filed Oct . 24 , 2008 , now BACKGROUND 10 issued as U . S . Pat . No . 9 , 005 , 047 , which is incorporated 
Radar Corp prior art includes golf data collection systems herein by reference in its entirety . An embodiment of this 

that incorporate RFID tags on golf clubs . Prior art describes system includes a passive RFID tag on the golf club and a 
golf data collection systems that include RFID tags on golf golf data collection device that includes an RFID reader and 
clubs and an RFID reader in the golf data collection device . location positioning system , such as a GPS . This device may 

15 be worn on the person and / or it may be a handheld device . 
SUMMARY OF THE DESCRIPTION The passive RFID tag on the golf club contains a unique 

identifier and communicates this identifier to the device as 
This invention describes such a golf data collection device previously described in other embodiments of this system . A 

that registers a stroke when the golfer taps or touches the feature of RFID tags and readers is the read range or the 
golf club to the device or brings the tagged golf club into 20 distance between tag and reader to ensure successful reading 
close proximity to a sensing device in the RFID reader . The of the tag by the reader . Some passive RFID tags and readers 
golfer may be instructed to tap the club to the device to have a read range of up to one foot . In this embodiment of 
ensure that the RFID tag on the golf club is close enough to the golf data collection system , when the golfer wishes to 
the RFID reader to be read successfully . The golf collection record a stroke , the golfer moves the butt end of the club , 
device may contain an impact sensing device , such as an 25 containing the RFID tag , towards the device containing the 
impact sensor , motion sensor , vibration sensor , accelerom - RFID reader such that the RFID tag in the club is close 
eter , motion sensing device , magnetic sensor , capacitive enough to the RFID reader to be read successfully . In one 
sensor or similar . The device records a golf stroke when the embodiment , the golfer may be instructed to tap or touch the 
device registers an impact or when a sensor in the device club to the device to ensure that the tag is close enough to 
detects close proximity , such as when the golfer taps or 30 the RFID reader to be read successfully . 
touches the golf club on the golf data device , and an RFID In one embodiment , the golf data collection device may 
tag is read by the RFID reader in the device . The combina - include an impact sensing device , such as a motion sensor , 
tion of tapping the device or bringing the tagged golf club vibration sensor , impact sensor , or accelerometer , such that 
into close proximity to a sensor in the device then reading an impact on the device can be registered . The golf data 
the RFID tag in the golf club causes the golf data collection 35 collection device may include proximity sensing means such 
device to record a golf stroke . In this way a stroke is as motion sensors , light sensor , magnetic sensor , capacitive 
definitively recorded when the golfer deliberately taps the sensor , etc . The golfer causes the golf data collection system 
club containing the RFID tag to the golf data collection to record a stroke by tapping or touching the grip end of the 
device or brings the tagged club into close proximity . The golf club against the RFID reader or by bringing the tagged 
sensing mechanism in the RFID reader device can save 40 golf club within close proximity of the RFID reader device . 
battery power by only turning on the RFID reader after the The device senses the impact by the club or proximity of the 
sensor in the device detects that a tagged golf club is in close club on the device and causes the RFID reader to read the 
proximity or physically tapped or touched the RFID reader RFID tag on the golf club . 
device . In one embodiment the power supply to the RFID reader 

A golf data collection system comprised of an RFID tag 45 is controlled by a microprocessor in the device . When the 
on a golf club , and a golf data collection device that contains impact sensing device registers an impact on the device , 
an RFID reader and optionally a GPS receiver . A golf stroke such as an impact caused by the golfer tapping or touching 
is recorded when the golfer taps or touches the golf club to the club to the data collection device , or when the proximity 
the device or brings a tagged golf club into close proximity sensor senses close proximity of the tagged golf club ( or 
of the RFID reader device . The system can be programmed 50 other object ) the microprocessor provides power to the 
to look for a sequence of events in the order of : ( 1 ) detect RFID reader to start reading RFID tags . In another embodi 
RFID tag for a particular golf club and then ( 2 ) detect tap ; ment , the RFID reader may be in a low - power or sleep state . 
a tap that is detected without an RFID tag being also When the impact sensing device registers an impact on the 
detected will be ignored in one embodiment such that a golf device , or when the proximity sensor senses close proximity 
stroke will not be recorded . The sequence of events may also 55 of the tagged golf club ( or other object ) the microprocessor 
be 1 ) detect tap or close proximity of golf club or other prompts the RFID reader to enter a full - power state and to 
object , 2 ) then poll for RFID tag , 3 ) if RFID tag detected start reading tags . These techniques provide power - saving 
( when polling for any RFID tags ) , record the stroke location benefits to the golf data collection device , by ensuring that 
and type of club being used . This may allow for using less the RFID reader is not continuously on or in a full - power 
battery power by only turning on the reader upon detection 60 state . 
of an impact such as a tap or touch . In yet another embodiment , the combination of an impact 

or close proximity of tagged club or other object registered 
BRIEF DESCRIPTION OF THE DRAWINGS by the device and the reading of an RFID tag within a short 

period of time , such as 1 second or 5 seconds or other 
The present invention is illustrated by way of example 65 predetermined period of time , causes the golf data collection 

and not limitation in the figures of the accompanying system to record a stroke with the club associated with the 
drawings in which like references indicate similar elements . RFID tag that was read by the RFID reader . Referring to 
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FIG . 2 , at operation 202 , an RFID reader of a golf data golfer on a map of the current golf course ( on which the 
collection device detects an RF signal from an RFID tag on golfer is playing ) and can be used to record the position of 
a golf club . In this embodiment , a reading of an RFID tag a golf stroke once the software application 15 determines 
alone does not cause the data collection system to record a ( from data from the sensors 20 and from data from RFID 
stroke . At operation 204 , an impact sensing device of the 5 reader 19 ) that a golf stroke has occurred because the golfer 
golf data collection device detects an impact of the golf club has caused an impact on the RFID reader 19 in the smart 
on the golf data collection device . At operation 206 , a golf phone ( as indicated by data from the sensors 20 ) and because 
stroke may be recorded in response to the combination of the the RFID reader 19 has detected the presence of a single 
detecting of the RF signal and the detecting of the impact . club ' s RFID tag in the field of illumination of the RFID 
The action of tapping or touching the tag to the reader in 10 reader . The map of the current golf course can be displayed 
addition to reading the RFID tag constitutes the recording of on display 16 of the smart phone 2 ; display 16 can be a 
the stroke . The reading of the RFID tag may be before or conventional touch screen display that displays an output 
after the impact is detected on the device . This combination ( e . g . a map ) and also accepts touch inputs . The components 
of events , over a predetermined time window , limits the shown in FIG . 1 of smart phone 2 can be interconnected 
accidental recording of a stroke , such as when a tag is 15 using known architectures that employ one or more buses 
accidentally read or when the device with RFID reader is such as bus ( es ) 14 . The smart phone 2 can also include a 
accidentally jostled or impacted . The golfer must take the conventional vibrator 18 that can be used by the software 
deliberate action of tapping or touching the RFID reader in application 15 to indicate , by causing the vibrator 18 to 
order for a stroke to be recorded . Other golf data collection vibrate , that a golf stroke was recorded or that an impact on 
systems are described in U . S . Pat . No . 8 , 226 , 495 and U . S . 20 the RFID reader was detected . Since the RFID reader 19 and 
patent application Ser . No . 12 / 170 , 413 , filed Jul . 9 , 2008 , the sensors 20 can be found on commercially available smart 
and the various embodiments described herein can be used phones , the software application 15 can use the functionality 
with one or more of the systems described in U . S . Pat . No . of those components to determine , as described herein , 
8 , 226 , 495 and U . S . application Ser . No . 12 / 170 , 413 , both of whether a golf stroke has occurred . As a golfer plays on the 
which are incorporated herein by reference in their entirety . 25 course over time , the software application 15 can use the 

The functions of the golf data collection device may be GPS receiver 17 , the sensors 20 and the RFID reader 19 to 
incorporated into a smart phone or PDA ( e . g . a tablet such collect and record each golf stroke and this data can include 
as an iPad ) , using the hardware supplied with the smart the club used to take a stroke and the GPS position of each 
phone or PDA and an application running on the smart such stroke . In addition , the map of the current golf course 
phone or PDA . For example , in one embodiment , the golfer 30 on the display can show any one of those positions and also 
runs the golf data collection application on the smart phone can show the golfer ' s current position on the map . 
during a round of golf . When the golfer wishes to record a The RFID reader 19 can be a NFC device that has an 
stroke , he taps or touches the golf club to the smart phone . intentionally limited detection range such that it cannot 
A sensor equipped in the smart phone , such as a set of one detect RFID tags that are more than about 1 inch or about 5 
or more accelerometers , senses the impact and sends that 35 inches or about 12 inches ( depending on the embodiment ) 
information to the application . The application then instructs away from the RFID reader . In one embodiment , the soft 
the RFID reader , equipped in the smart phone , to take a ware application can use one or more timers to determine 
reading of the RFID tag on the golf club . whether a detected impact ( detected by sensors 20 ) ( or close 

FIG . 1 shows an example of such a smart phone and such proximity sensing without an impact ) is within a predeter 
a golf data collection application , for example , the smart 40 mined period of time ( such as a predetermined time window 
phone can be a smart phone 2 which includes an NFC ( near of about 1 second or about 5 seconds ) of when an RFID tag 
field communication ) reader 19 that operates as a close was detected . In one embodiment , the one or more timers 
proximity RFID reader and the golf data collection appli - can be used in one or more sequences of detection described 
cation 15 can be a GPS golf application that runs on the herein . For example , the one or more timers can be used to 
smart phone , such as the smart phone app known as Golf - 45 set a time limit for polling for RFID tags after an impact was 
shot . The smart phone 2 includes a set of one or more detected ; in this example , the smart phone 2 can , after 
microprocessors 10 ( or other processing systems ) and a detecting an impact through the sensors 20 ( or the close 
memory 12 ( such as a DRAM or non - volatile flash memory proximity of the tagged golf club to one or more sensing 
or a combination of DRAM and flash memory ) . The devices in the smart phone 2 ) , start a timer and turn on the 
memory 12 is a non - transitory machine readable storage 50 RFID reader 10 and begin polling / searching for RFID tags 
media that stores executable instructions ( and data ) for the ( e . g . any RFID tags in close proximity of less than about 1 
various programs ( e . g . web browser , email , cell phone inch or about 5 inches , etc . ) and after the timer expires ( or 
software , operating system software , etc . ) in addition to after an RFID tag has been detected before the timer 
storing the executable instructions for the golf data collec - expires ) , the RFID reader 19 is turned off ( to conserve 
tion application 15 . Those instructions for application 15 can 55 battery power ) and the software application 15 determines 
cause the smart phone to perform any one of the methods from the combination of data from sensors 20 and RFID 
described and / or claimed herein . Those methods can include reader 19 whether a golf stroke has occurred . If , after 
the use , in those methods , of the sensor 20 , which can be a detecting an impact via sensors 20 , no RFID tag is detected 
set of one or more accelerometers in commercially available , during the polling period of time ( e . g . a predetermined time 
general purpose smart phones ( e . g . smart phone 2 ) or other 60 window ) set by the timer , then no stroke is recorded , but if 
sensors described herein which can detect close proximity of ( after detecting an impact ) only a single RFID tag is detected 
a tagged club ( without requiring the club to contact the smart by RFID reader 19 ( and no collisions of multiple RFID tags 
phone 2 ) ; and those methods can also include the use of the are detected ) within the polling period , then the software 
GPS receiver ( or other position system ) 17 in the smart application 15 records the golf stroke and records the current 
phone 2 and the RFID reader ( NFC device ) 19 in processes 65 GPS position ( from GPS receiver 17 ) with that golf stroke 
of the methods . The GPS receiver 17 can be used by the golf ( e . g . club ID “ Y ” was used to take a stroke at GPS position 
data collection application 15 to show the position of a “ ABC ” ) . 



US 9 , 805 , 231 B2 

20 

What is claimed is : 8 . The method of claim 6 , wherein the software applica 
1 . A method of recording a golf stroke comprising : tion causes a vibrator of the smart phone to vibrate when the 
detecting , by an RFID reader of a golf data collection software application determines to record the golf stroke . 

device , an RFID tag on a golf club ; 9 . The method of claim 6 , wherein the software applica 
detecting , by an impact sensing device of the golf data 5 tion causes a vibrator of the smart phone to vibrate when the 

collection device , an impact of the golf club against the software application determines that the impact was 
golf data collection device ; and detected . 

recording a golf stroke in response to the impact sensing 10 . The method of claim 5 , wherein the golf data collec 
device detecting the impact on the golf data collection tion device is a wearable device . 
device within a predetermined time window of the 10 11 . The method of claim 5 , wherein the golf data collec 
RFID reader detecting the RFID tag . tion device is a PDA . 

2 . The method of claim 1 , wherein the recording com - 12 . A machine readable non - transitory storage medium 
prises : storing executable instructions which when executed by a 

starting a timer in response to detecting the RFID tag , the 15 machine cause the machine to perform a method of record 
timer being used relative to the predetermined time ing a golf stroke comprising : 
window to determine whether the impact occurs within detecting , by an RFID reader of a golf data collection 
the predetermined time window . device , an RFID tag on a golf club ; 

3 . The method of claim 1 , wherein the golf data collection detecting , by an impact sensing device of the golf data 
device is a wearable device . 20 collection device , an impact of the golf club against the 

4 . The method of claim 1 , wherein the golf data collection golf data collection device ; and 
device is a PDA . recording a golf stroke in response to the impact sensing 

5 . A method of recording a golf stroke , the method device detecting the impact on the golf data collection 
comprising : device within a predetermined time window of the 

detecting , by an RFID reader of a golf data collection 25 RFID reader detecting the RFID tag . 
device , an RF signal from an RFID tag on a golf club ; 13 . The medium of claim 12 , wherein the recording 

detecting , by an impact sensing device of the golf data comprises : 
collection device , an impact of the golf club against the starting a timer in response to detecting an RF signal from 
golf data collection device ; and the RFID tag , the timer being used relative to the 

predetermined time window to determine whether the recording a golf stroke in response to a combination of the 30 impact occurs within the predetermined time window . RFID reader detecting the RF signal and the impact 14 . The medium of claim 12 , wherein the golf data sensing device detecting the impact on the golf data collection device is a wearable device . collection device , wherein the recording of the golf 15 . A machine readable non - transitory storage medium stroke includes a club identifier received from the RFID ID 35 storing executable instructions which when executed by a 
machine cause the machine to perform a method of record 

6 . The method of claim 5 , wherein the golf data collection ing a golf stroke , the method comprising : 
device is a smart phone having a set of one or more detecting , by an RFID reader of a golf data collection 
accelerometers and a GPS receiver and includes a display device , an RF signal from an RFID tag on a golf club ; 
which displays an output from a software application that 40 detecting , by an impact sensing device of the golf data 
runs on a set of one or more processors in the smart phone , collection device , an impact of the golf club against the 
wherein the RFID reader is a near field communication golf data collection device ; and 
device embedded within the smart phone ; recording a golf stroke in response to a combination of the 

wherein the software application collects golf data by RFID reader detecting the RF signal and the impact 
recording the golf stroke and a GPS position , from the 45 sensing device detecting the impact on the golf data 
GPS receiver , of a location of the golf stroke , and the collection device , wherein the recording of the golf 
software application displays a map , on the display , of stroke includes a club identifier received from the RFID 
the current golf course on which the golf stroke was tag . 
recorded ; 16 . The medium of claim 15 , wherein the golf data 

wherein the software application receives one or more 50 collection device is a smart phone having a set of one or 
outputs from the set of accelerometers and processes more accelerometers and a GPS receiver and includes a 
those one or more outputs to determine whether the display which displays an output from a software application 
impact is detected ; that runs on a set of one or more processors in the smart 

wherein the software application receives an output from phone , wherein the RFID reader is a near field communi 
the RFID reader to determine whether an RFID tag is 55 cation device embedded within the smart phone ; 
detected and to receive an identifier of the golf club wherein the software application collects golf data by 
from the RFID tag when the RFID tag is detected ; and recording the golf stroke and a GPS position , from the 

wherein the software application determines whether to GPS receiver , of a location of the golf stroke , and the 
record the golf stroke based on the combination of the software application displays a map , on the display , of 
one or more outputs from the set of accelerometers and 60 the current golf course on which the golf stroke was 
the output from the RFID reader . recorded ; 

7 . The method of claim 6 , wherein the software applica wherein the software application receives one or more 
tion responds to a determination that the impact was outputs from the set of accelerometers and processes 
detected , after the impact was detected , by causing the RFID those one or more outputs to determine whether the 
reader to poll or search for the presence , in close proximity 65 impact is detected ; 
of no more than 5 inches from the RFID reader , of RFID wherein the software application receives an output from 
tags . the RFID reader to determine whether an RFID tag is 

tag 
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detected and to receive an identifier of the golf club 
from the RFID tag when the RFID tag is detected ; and 

wherein the software application determines whether to 
record the golf stroke based on the combination of the 
one or more outputs from the set of accelerometers and 5 
the output from the RFID reader . 

17 . The medium of claim 16 , wherein the software 
application responds to a determination that the impact was 
detected , after the impact was detected , by causing the RFID 
reader to poll or search for the presence , in close proximity 10 
of no more than 5 inches from the RFID reader , of RFID 
tags . 

18 . The medium of claim 16 , wherein the software 
application causes a vibrator of the smart phone to vibrate 
when the software application determines to record the golf 15 
stroke . 

19 . The medium of claim 16 , wherein the software 
application causes a vibrator of the smart phone to vibrate 
when the software application determines that the impact 
was detected . 20 

20 . The medium of claim 15 , wherein the golf data 
collection device is a wearable device . 

* * * * * 


