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Patent Application Publication Jun. 1, 2006 Sheet 1 0f 10 US 2006/0113370 Al 

N w T AM nlvO N 

UM] ME 4 MN 4 
O C 

l\|l2 2 

m 

V R DH TIL FC U Rm B P 0 
DA M 2 
0 

MM m NE 0 “Hum w A R 

C S [\I DAG mmm 
D j 

2 1 

FIG. 1 

_ - 

_ _ _ _ 

u _ 

_ 

Y 

n R n 

_ W _ 

- 

"2‘ E n A 

.3 M LAN". 8 n 

n A9 2 _ 

T _ 

_ RSI 

_ -I_.._|_NK " 

n E mmu _ 
_ m CR “ 

“ RE P n 

_ mm _ 

_ 

n \ sm " 
0 S . - S - 

"a A _ 

_ M n 

_ . 

- - 

_ N _ 

n m _ m 

_ AT “ 

_ TA . _ r0 AmT _ _ 2.! DNW 
_ /UP _ 

“ FM “ 
_ RM _ _ 0 _ 

n c n 

_ 

n m/ _ ||||||||||||||||||||||||||||| II. M 
4 1 

0A TT /MH G wmA RFT FR 

TO REMOTE COMPUTER 20 

FIG. 2 



Patent Application Publication Jun. 1, 2006 Sheet 2 0f 10 US 2006/0113370 A1 

m .oE 
5 

VEO>>EZ 2922232200 Sq 

\% 

.1 .................................................... E. 
m a) m 

n 3 n 

u \ SEQ “ “ 5E5 “ 

m E05; 3% u 
m _ , m 

m . _ m 

m E: 55 m 

“ 292023228 @2585 525 m 
M $\ @m\ m 

2 



Patent Application Publication Jun. 1, 2006 Sheet 3 0f 10 US 2006/0113370 A1 

w .oI mm 

/ 3N vEo>>Ez mwmoomm mmEwz<E <50 Hm \ mm 

s\ \g wmmoomm wwmoomm 

mw / .ZEEEm \ $565 5/3 
H u m 

$59: m 
u n _ 



Patent Application Publication Jun. 1, 2006 Sheet 4 0f 10 US 2006/0113370 A1 

FROM /TO REMOTE 
COMPUTER 20 

18 

34 65+~l N 
56 50 52 52 14 \ 

FROM /TO 1 . . I 
, , COMPUTER / 

RFID DATA I I “Q 
TAG 12 , , POWER SOURCE 

16 

FIG. 5 

‘F /50 

\ / 
V 

52 

FIG. 6 



Patent Application Publication Jun. 1, 2006 Sheet 5 0f 10 US 2006/0113370 A1 

QR .wE 

. l 7 

mwdE 

wm 

f iwwji g 

ow 

1 
@, oo 

0 

cm 



Patent Application Publication Jun. 1, 2006 Sheet 6 0f 10 US 2006/0113370 A1 

%\ 

5 
L0 
KO 

FIG. 8 



73/ 

Patent Application Publication Jun. 1, 2006 Sheet 7 0f 10 US 2006/0113370 A1 

TAG WRITER 

ENTER BARREL I.D.# 122 -'\_7O 

ENTER A NUMERIC ID. NUMBER FROM 1T0 8 
CHARACTERS, E.G. 1234 

72 
WRITE |.D. _/ 
TO TAG 

76 78 / / 
I I 

ID. 1 BL TANK 

BLEND NUMBER "\80 

GRWR / BLOCK W-WNT 88.983 V "\—-’82 

ADDITIONS PDM982.432 V ’\_.'84 

COMMENTS "\ 86 

88/ \92 9O 

\94 

74/ 



Patent Application Publication Jun. 1, 2006 Sheet 8 0f 10 US 2006/0113370 A1 

100\ 102x 

\ 

DATE 

DESCRIPTION 

I/O TANK —> 

106 

96/ 

BL TANK BLEND 

DATE 

DESCRIPTION 

I/O TANK —> 

1 

BL TANK 

DATE 

DESCRIPTION 

BL TANK I BLEND 

FIG. 11 

/114 
TRANSACTION 112 

\\ 
118——\ 

/ DATE TIME 

ADD V 10/8/04 10:20:54 

FROM: BL 1 
COMMENTS: 
RACKED OFF PINOT NOIR 

BARREL COUNT: 

BARREL LIST: 

126/” 

00000001 
00000002 
00000003 



Patent Application Publication Jun. 1, 2006 Sheet 9 0f 10 US 2006/0113370 A1 

2% E» 55 am an 

5 .5 

EU @ E iALPLEMNQ 

2% 2m 

“2 .wE 



Patent Application Publication Jun. 1, 2006 Sheet 10 0f 10 US 2006/0113370 A1 

150 READ WINEMAKING RELATED DATA FROM 
\ RFID TAG WHICH IS AFFIXED TO WINE 

BARREL WITH HAND-HELD RFID SCANNER 

l52-\ SENDING WINEMAKING RELATED DATA 
TO REMOTE COMPUTER 

I 

154 RECEIVE ADDITIONAL WINEMAKING RELATED 
\ DATA FROM REMOTE COMPUTER ON 

HAND-HELD RFID SCANNER 

If 

156 MANAGE WINEMAKING RELATED DATA 
\ AND ADDITIONAL WINEMAKING RELATED 

DATA ON HAND-HELD RFID SCANNER 

158\ MANAGE ADDITIONAL WINEMAKING 
RELATED DATA ON REMOTE COMPUTER 

160 PROVIDE GRAPHICAL USER INTERFACE FOR 
\ MANAGING WINEMAKING RELATED DATA 

ON HAND-HELD RFID SCANNER 

162 PROVIDE GRAPHICAL USER INTERFACE FOR 
\ MANAGING SECOND PORTION OF 

DATA ON REMOTE COMPUTER 

FIG. 14 



US 2006/0113370 A1 

SYSTEM AND METHOD OF RFID DATA 
TRACKING 

CROSS REFERENCE TO RELATED PATENT 
APPLICATIONS 

[0001] The present patent application is related to copend 
ing US. patent application Ser. No. , Attorney 
Docket No. 116343.00003, entitled “System and Method of 
RFID Data Tracking in Winemaking Process” and ?led 
concurrently herewith by Peter S. Taylor et al. The present 
patent application is further related to copending US. patent 
application Ser. No. , Attorney Docket No. 
116343.00005, entitled “Apparatus and Method of Commu 
nicating With RFID Tags” and ?led concurrently hereWith by 
Peter S. Taylor et al. 

FIELD OF THE INVENTION 

[0002] The present invention relates in general to radio 
frequency identi?cation (RFID) devices and, more particu 
larly, to a system and method of RFID data tracking. 

BACKGROUND OF THE INVENTION 

[0003] Radio frequency identi?cation (RFID) technology 
is increasingly being used to manage the ever-groWing 
amount of information in today’s World. In RFID technol 
ogy, devices called “tags” include an integrated circuit (IC) 
connected to an antenna. The RFID IC contains memory to 
store data. An RFID reader or antenna communicates With 
the tag using an RF signal. Data can be Written to and read 
from the tags. The tags respond to the interrogating RF 
signal from the RFID reader to retrieve the information 
stored in their memory, e.g., simple object identi?cation 
data. 

[0004] In a typical RFID system, the RFID tag is placed on 
a moveable or ?xed object or item. Certain data or infor 
mation associated With the item is stored in the tag. When it 
is necessary to communicate With the tag, the RFID reader 
sends a request by RF communication link to the RFID tag 
to access the data. The tag, in turn, responds With the 
requested data back to the reader. The RFID reader typically 
has on-board data processing capability for handling the 
requested data. 

[0005] Traditionally, the RFID system has a ?xed reader 
integrated With data processing equipment for managing the 
RFID information. Such systems lack the necessary mobility 
to read, transfer, and store RFID information in dynamic or 
unconventional environments. The RFID system also lacks 
real-time data management capability. The physical limita 
tions inherent in the RFID tag as embedded in an object may 
prevent many current systems from effectively reading, 
transferring, or storing information. 

[0006] In one example, the Winemaking industry has a 
need to track data relating to barrels of Wine through the 
Winemaking process. While Wine is aging in barrels, there is 
constant activity involved in monitoring, processing, and 
maintaining the quality of the Wine. The Winemaking activi 
ties include Winemaker tasting, recording notes, chemical 
analysis, topping, and tracking the various factors that affect 
the ?nal taste and quality of the Wine. 

[0007] In most, if not all cases, the Winemaking industry 
presently uses pre-printed barcode labels as a standard 
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means of identifying and tracking data associated With the 
Winemaking process. Alternatively, the Winemaking data is 
hand Written on the side or end of the barrel. The record 
keeping process is labor intensive, prone to error, and the 
labels themselves can easily be dislodged, damaged, or 
destroyed. The barcode labels do not provide su?icient data 
capacity or density to adequately track all necessary infor 
mation and parameters associated With the Winemaking 
process. 

[0008] The Winemaking industry presents a particular 
problem for current record keeping technologies. The space 
in Wine cellars is a premium, and most cellars feature Wine 
barrels in a stacked arrangement, from one or tWo barrels 
deep and four to six barrels high. Many of the barrels are 
dif?cult to reach and cannot easily be moved. Consequently, 
traditional record keeping techniques are dif?cult and inef 
fective in accessing the stacked Wine barrels. 

[0009] A need exists for a ?exible, con?gurable approach 
to reading, transferring, and storing RFID process data in the 
Winemaking industry. 

SUMMARY OF THE INVENTION 

[0010] In one embodiment, the present invention is a 
method for tracking data from in a radio frequency identi 
?cation (RFID) system comprising receiving data from an 
RFID tag on a hand-held RFID scanner, sending the data 
from the hand-held RFID scanner to a remote computer, 
receiving data from the remote computer on the hand-held 
RFID scanner, managing a ?rst portion of the data on the 
hand-held RFID scanner, and managing a second portion of 
the data on the remote computer 

[0011] In another embodiment, the present invention is a 
method for tracking data using a radio frequency identi? 
cation (RFID) system comprising selecting a ?rst portion of 
data for storage on an RFID tag, selecting a second portion 
of data for storage on a remote computer, reading the ?rst 
portion of data from the RFID tag, reading the second 
portion of data from the remote computer, and managing the 
?rst and second portions of data on a hand-held RFID 
scanner. 

[0012] In another embodiment, the present invention is a 
method for tracking data using a radio frequency identi? 
cation (RFID) system comprising providing a graphical user 
interface to a hand-held RFID scanner, receiving data from 
an RFID tag, and managing the data from the RFID tag 
through the graphical user interface on the hand-held RFID 
scanner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a block diagram ofa system ofRFID data 
tracking; 
[0014] FIG. 2 is a block diagram of a local controller of 
a hand-held RFID scanner; 

[0015] FIG. 3 is a block diagram of a remote computer of 
an RFID data tracking system; 

[0016] FIG. 4 illustrates a data How process in the RFID 
data tracking system; 

[0017] FIG. 5 illustrates an embodiment of the hand-held 
RFID scanner; 
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[0018] FIG. 6 illustrates an extendable shaft of the hand 
held RFID scanner; 

[0019] FIG. 7a is a top view of the hand-held RFID 
scanner; 

[0020] 
scanner; 

[0021] FIG. 8 illustrates an RFID data tracking system for 
use in the winemaking industry; 

FIG. 7b is a side view of the hand-held RFID 

[0022] FIG. 9 illustrates a ?rst graphical user interface of 
embedded software on the hand-held RFID scanner; 

[0023] FIG. 10 illustrates a second graphical user inter 
face of embedded software on the hand-held RFID scanner; 

[0024] FIG. 11 illustrates a third graphical user interface 
of embedded software on the hand-held RFID scanner; 

[0025] FIG. 12 illustrates a fourth graphical user interface 
of embedded software on the hand-held RFID scanner; 

[0026] FIG. 13a illustrates a ?rst graphical user interface 
of embedded software on a remote computer; 

[0027] FIG. 13b illustrates a second graphical user inter 
face of embedded software on the remote computer; and 

[0028] FIG. 14 is a ?owchart of the method of data 
tracking using an RFID system. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0029] The present invention is described in one or more 
embodiments in the following description with reference to 
the Figures, in which like numerals represent the same or 
similar elements. While the invention is described in terms 
of the best mode for achieving the invention’s objectives, it 
will be appreciated by those skilled in the art that it is 
intended to cover alternatives, modi?cations, and equiva 
lents as may be included within the spirit and scope of the 
invention as de?ned by the appended claims and their 
equivalents as supported by the following disclosure and 
drawings. 
[0030] Referring to FIG. 1, an RFID data tracking system 
10 is shown. An RFID data tag 12 is shown suitable for 
af?xing to a movable or ?xed product or object. In one 
embodiment, the object may be a wine barrel, vessel, or 
container. In other embodiments, the product or object can 
be manufacturing work-in-process, manufacturing equip 
ment, retail merchandise, and other articles or goods. RFID 
data tag 12 may contain inventory information about the 
object, such as historical data, manufacturing data, testing 
data, analysis data, shipping information, or sales informa 
tion. The information is written to physical electronic 
memory, which is located on RFID tag 12. The electronic 
memory may take the form of EEPROM, EPROM, and 
other nonvolatile memory. RF communication link 14 is 
shown connecting tag 12 with a hand-held RFID scanner 16. 
Tag 12 has the ability to send or receive information over 
communication link 14. Communication link 14 follows a 
standard radio frequency identi?cation (RFID) communica 
tion protocol. Tag 12 receives updated information from 
RFID scanner 16, such as updated manufacturing informa 
tion or new location of the product. 

[0031] Hand-held RFID scanner 16 operates to send infor 
mation to and receive information from tag 12 over RF 
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communication link 14. RFID scanner 16 also operates to 
send information to and receive information from remote 
computer 20 over communication link 18. Communications 
link 18 may use any communications protocol, wired or 
wireless, that allows RFID scanner 16 to communicate with 
computer 20. In one example, the communication protocol 
between RFID scanner 16 and computer 20 is the IEEE 
802.11b wireless protocol operating at 2.4 GHZ frequency. 
Remote computer 20 is also connected to communication 
network 44 through communication link 22, which allows 
remote computer 20 to send and receive information to and 
from external resources. In one example, communication 
link 22 is an Ethernet connection, and communication 
network 44 is the Internet. 

[0032] Referring to FIG. 2, a general block diagram of 
RFID scanner 16 is shown. RFID scanner 16 includes 
RF/data communication port 26; one port providing RF 
communication and another port providing data communi 
cations. The RF port has an antenna for communicating over 
RF communication link 14 with RFID data tag 12. The data 
port is connected through communication link 18 for send 
ing and receiving data to and from remote computer 20. 

[0033] RFID scanner 16 also has central processing unit 
(CPU) or microprocessor 28 in communication with RF/ data 
communication port 26. A data and instruction bus from 
CPU 28 is connected to mass storage device 30 and elec 
tronic memory 32. To read data from RFID tag 12, an RF 
read signal is transmitted over communication link 14 to 
activate RFID tag 12. RFID tag 12 retrieves the requested 
information from its memory and sends the data back over 
communication link 14 to communication port 26. In a 
simple example, RFID scanner 16 polls RFID tag 12 to get 
its identi?cation number. The RF read signal requesting the 
item identi?cation is sent to RFID tag 12 by way of 
communications link 14 using the standard RFID commu 
nications protocol. RFID tag 12 retrieves the item identi? 
cation from its memory and transmits the data back to RFID 
scanner 16. The item identi?cation data is sent to CPU 28 
and locally stored in mass storage device 30 or electronic 
memory 32 for further processing. The item identi?er can 
also be sent to remote computer 20 through communication 
link 18. 

[0034] To write to RFID tag 12, an RF write signal, 
including data, is transmitted over communication link 14 to 
RFID tag 12. RFID tag 12 receives the RF write signal and 
stores the enclosed data in its memory. From the above 
example, the write data signal may include a date of last 
identi?er query. The RF write signal, with date of last query 
data, is sent to RFID tag 12. The RF write signal causes the 
data to be stored in the tag’s memory. 

[0035] RFID scanner 16 includes a computer program or 
application software executing on CPU 28 to enable the 
scanner to do the programming functions associated with 
sending and receiving data, storing data, and performing 
information processing. For example, RFID scanner 16 uses 
the item identi?er to retrieve information related to such 
item identi?er stored in memory 32. The RFID scanner also 
allows the user to update the information related to the item 
identi?er, and then saves the updated information back into 
memory 32 or forwards the same information to remote 
computer 20 through communication link 18. 

[0036] Referring now to FIG. 3, a general purpose com 
puter system is illustrated as remote computer 20 including 
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CPU or microprocessor 36, mass storage device or hard disk 
38, electronic memory 40, and communication port 42. 
Communication port 22 is a high-speed Ethernet connection 
to communication netWork 44. Communication netWork 44 
is an open architecture system such as the World Wide Web, 
commonly knoWn as the Internet. Computer system 46 and 
computer system 48 are also connected to communication 
netWork 44, Which alloWs for communication betWeen com 
puter systems 46 and 48, and remote computer 20. 

[0037] Computer 20 includes computer programs or appli 
cation softWare to enable it to interact directly With RFID 
scanner 16 and indirectly With RFID tag 12. For example, 
softWare on computer 20 directs incoming information from 
communication link 18 through communication port 42 and 
into microprocessor 36. The incoming information is pro 
cessed through microprocessor 36 and saved to mass storage 
device 38 or electronic memory 40. The incoming informa 
tion can be processed through microprocessor 36, through 
communication port 42, and further through communication 
link 22 to communication netWork 44 and the outside World. 

[0038] Computer 20 Works in conjunction With RFID 
scanner 16 to organiZe, route, or process information. The 
incoming information from RFID data tag 12 causes the 
softWare operating on RFID scanner 16 to access a particular 
portion of its onboard mass storage device 30 or memory 32 
to look for related information. For example, a car tire RFID 
data tag may contain certain manufacturing information, 
such as its date of manufacture. The date of manufacturing 
information is entered into RFID scanner 16 through com 
munication port 42, and causes microprocessor 36 to search 
its mass storage device 38 or electronic memory 40 for 
additional information related to the date of manufacture 
information, such as location of inventory, manufacturer 
name, or other information. RFID scanner 16 utiliZes com 
munication port 36 to communicate through communication 
link 18 to remote computer 20. RFID scanner 16 may 
request information from remote computer 20 regarding date 
of manufacturing information for the scanned car tire. In 
turn, remote computer 20 searches its oWn respective mass 
storage device 38, for example, by querying a database 
Which is stored on mass storage device 38. Remote computer 
20, in turn, requests information from another computer 
system located in the outside World through communication 
netWork 44, such as a request for additional tire data to 
associate With the particular data being received from RFID 
scanner 16. 

[0039] The information exchange and sharing arrange 
ment betWeen RFID data tag 12, RFID scanner 16, remote 
computer 20, and through communication netWork 44 to 
computer systems 46 and 48, can provide a multiplicity of 
bene?ts. For example, a car maker is able to track its oWn 
inventory of car tires, and, in real-time, be able to request 
inventory from a manufacturer or another source to match 
the output of a respective factory. RFID data tracking With 
shared information and resources is a poWerful business 
tool. 

[0040] In FIG. 4, a block diagram of an exemplary data 
How process 41 of the RFID data tracking is shoWn. RFID 
data tag 12 is depicted With an associated data storage/ 
retrieval process 43. RFID data tag 12 receives data through 
communication link 14, and sends information through 
communication link 14. The received information undergoes 
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a data storage process 43 to store information on RFID data 
tag 12. The sent information undergoes a data retrieval 
process 43 to retrieve information from RFID data tag 12. 

[0041] Adjacent to RFID data tag 12, RFID scanner 16 is 
shoWn. RFID scanner 16 receives and sends information to 
RFID data tag 12 through communication link 14. Once 
information has been entered into RFID scanner 16, the 
information undergoes an internal data transfer process 45. 
The data can be routed in one of tWo Ways: it may be routed 
externally again through communication link 18, or it may 
be routed through communication link 47 to undergo an 
internal data storage/retrieval process 49. The communica 
tion link 51 is used to query an internal database 53 located 
on RFID scanner 16. The data undergoes an internal data 
storage process 49 using communication link 51 to save the 
data to internal database 53. Alternatively, the data under 
goes an internal data retrieval process 49 using communi 
cation link 51 to retrieve the data from internal database 53. 

[0042] If data is routed externally through communication 
link 18, the data is entered into remote computer 20. Remote 
computer 20 takes data from an external source and pro 
cesses the data through its oWn internal data storage/retrieval 
process 55. The data can be sent through communication 
link 57 to be Written on an internal database 59. Remote 
computer 20 can query internal database 59 for information 
to be retrieved through data retrieval process 55. 

[0043] Remote computer 20 uses communication link 61 
to cause data to undergo another data transfer process 63 
Where the data is prepared to route to an external destination 
using communication link 22 to communication netWork 44. 
Remote computer 20 receives external information from 
communication netWork 44 using communication link 22. 

[0044] RFID scanner 16 requests and receives data from 
RFID data tag 12 using associated data transfer, storage, and 
retrieval processes. Using the respective data, RFID scanner 
16 queries the database located on remote computer 20 also 
using associated data transfer, storage, and retrieval pro 
cesses. RFID scanner 16 associates the data requested and 
received from RFID data tag 12 With the data requested and 
received from remote computer 20. The associated data can 
be displayed on a GUI screen located on RFID scanner 16. 
A user makes use of the GUI and associated softWare 
running on RFID scanner 16 to manipulate and manage the 
data. The data can be routed to any number of internal or 
external destinations Where the data is saved. 

[0045] In one embodiment of RFID data tracking system 
10, data is stored completely on RFID data tag 12. Alter 
natively, the data can be partially stored on RFID data tag 12 
and partially stored on RFID scanner 16, e.g., Within internal 
database 53. The data can also be partially or completely 
stored on remote computer 20, e.g., Within an internal 
database 59. The user selects Which portion of the data is 
stored on RFID tag 12, Which portion is the data is stored on 
RFID scanner 16, and Which portion of the data is stored on 
remote computer 20. Any number of data storing possibili 
ties involving RFID data tag 12, RFID scanner 16, remote 
computer 20, and computer system 46 can be realiZed. 

[0046] The softWare operating on RFID scanner 16 and 
remote computer 20 may be provided as a series of computer 
instructions on ?oppy or CD medium, or doWnloaded from 
the vendor’s or developer’s Website. 
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[0047] Referring noW to FIG. 5, further detail of RFID 
scanner 16 is shown as having RFID antenna/reader 50, 
extendable shaft 52, computer and power source 54, and 
handle 56. The handle 56 is connected to extendable shaft 
52. Handle 56 has an ergonomic grip, Which alloWs RFID 
scanner 16 to be hand-held. Computer and poWer source 54 
can be implemented as a personal digital assistant (PDA). 
The PDA is ?rmly attached to handle 56 or shaft 52 With a 
sleeve or slide mount. PDA 54 includes an antenna 65 for 
Wireless communication With remote computer 20 via com 
munication link 18. RFID antenna/reader 50 is affixed to one 
end of extendable shaft 52. RFID reader 50 has an antenna 
for both read and Write capability With RFID tag 12 using the 
RFID communication protocol. Shaft 52 is adjustable in 
length. The shaft can be lengthened for reaching objects that 
are out of reach in order to get RFID reader 50 in commu 
nication proximity of RFID tag 12. The shaft can be short 
ened for an application Where it is not necessary to utiliZe the 
extended reach of RFID scanner 16, for example, for use in 
scanning one or more objects located a head-level or beloW. 

[0048] Extendable shaft 52 can be extended or elongated 
for specialiZed applications Where an extended reach of 
RFID reader 50 is desired to bring the antenna Within range 
of RFID data tag 12. RFID data tag 12 typically has loW 
signal transmission poWer and corresponding limited trans 
mission range. Accordingly, the RFID reader 50 must be 
brought into proximity to RFID tag 12 for reliable commu 
nications to take place. In cases Where the object is initially 
out of range of the RF signal, i.e. With RFID scanner 16 in 
its minimal length con?guration While the object is atop a 
vertical stack of boxes of inventory, shaft 52 can be extended 
to bring RFID reader 50 in communication range to alloW 
for reliable RFID data transfer. The RFID reader 50 can be 
separated from local controller 54 by an appreciable distance 
using extendable shaft 52. For example, the user can extend 
shaft 50 by several feet to reach a roW of boxes Which lies 
on a high shelf or rack. 

[0049] Extendable shaft 52 is mated With or mounted to 
local controller or PDA 54. The incoming/outgoing RFID 
signal 14 enters RFID reader 50 Where it is converted from 
a radio signal into an electrical signal and routed by elec 
trical conductor through shaft 52 to PDA 54. The PDA 
receives the electrical signal and performs processing as 
described beloW. PDA 54 has a local poWer source, such as 
a rechargeable lithium-ion battery, for mobile operation. 

[0050] Turning to FIG. 6, an embodiment of extendable 
shaft 52 is shoWn. Again, RFID reader 50 is shoWn con 
nected to a plurality of segments of shaft 52. In one 
embodiment, extendable shaft 52 is segmented or telescop 
ing, Where one particular segment of the shaft is inserted into 
a folloWing segment. To extend the shaft, the user simply 
pulls on the trailing end of the shaft, draWing out each 
folloWing telescoping segment. 
[0051] In another embodiment, shaft 52 uses electrical or 
hydraulic mechanism to extend or shorten each segment of 
the shaft. For specialiZed applications, shaft 52 is made With 
a plurality of segments, each having a ?xed-length. The 
segments are extendable so the shaft varies in length, from 
a feW centimeters to several meters. The shaft 52 may have 
a hinged mechanism to alloW ?exibility in positioning RFID 
reader 50. 

[0052] Referring to FIG. 7a, a top vieW of RFID scanner 
16 is shoWn. RFID reader 50 is connected to RFID reader 
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bracket 60 and sWivel bracket 58. SWivel bracket 58 couples 
shaft 52 With RFID reader 50 and respective bracket 60. 
SWivel bracket 58 alloWs RFID reader 50 to pivot to a 
particular angle, again to facilitate the reach to areas that are 
limited in accessibility. Bracket 58 also alloWs RFID reader 
50 to rotate clockWise or counterclockWise to provide ?ex 
ibility for a speci?c application. 

[0053] As shoWn in FIG. 7a, extendable shaft 52 may use 
telescoping segments 67 to enable the shaft to be extended 
and retracted to suit a particular need. Alternatively, RFID 
scanner 16 may use electrical or hydraulic mechanisms to 
extend or retract of the shaft. 

[0054] PDA 54 is shoWn affixed to shaft 52 and telescop 
ing segments 67. The PDA uses a protective sleeve or slide 
mount to mount to shaft 52. PDA 54 has the ability to 
perform information management of the RFID data and 
other related tasks. In another embodiment, local controller 
54 may be a laptop computer, notepad computer, or other 
integrated computing component. 

[0055] RFID reader 50 connects to PDA 54 by Way of 
communication link 62 to facilitate the connection of the 
PDA to the other components of RFID scanner 16. Again, 
RFID reader 50 converts RFID signals to an electrical 
format, Which are routed by Way of communication link 62 
through shaft 52 to PDA 54. An interface module processes 
the electrical communication betWeen RFID reader 50 and 
PDA 54. The ergonomic grip or handle 56 is shoWn to 
facilitate holding RFID scanner 16 by the user’s right hand 
or left hand. 

[0056] Turning noW to FIG. 7b, a side-vieW of RFID 
scanner 16 is shoWn. RFID reader 50 is shoWn connected to 
RFID reader bracket 60 and sWivel bracket 58. SWivel 
bracket 58 is shoWn connected to shaft 52 With telescoping 
segments 67. PDA 54 is connected by communications link 
62 to RFID reader 50. Extendable shaft 52 With telescoping 
segments 67 is shoWn, as is grip 56. FIG. 7b illustrates 
poWer source 69 disposed adjacent to PDA 54. The poWer 
source 69 uses a rechargeable battery or array of batteries. 
PDA 54 utiliZes the onboard batteries of the PDA to send, 
store, or receive information. Similarly, internal batteries of 
a notebook or other portable computer can be used. The 
poWer source 69 features a battery enclosure that is mounted 
to shaft 52. RFID scanner 16 utiliZes the enclosure to contain 
the removable, rechargeable battery for PDA 54. The poWer 
source has a poWer-management hardWare subsystem that 
serves to regulate and control the delivery of poWer from the 
poWer source 69 to PDA 54. The interface module 71 
provides the electrical interface betWeen RFID reader 50 and 
PDA 54. In an alternate embodiment, the poWer supply 69 
and interface module 71 may be integrated onto a single 
printed circuit board. 

[0057] In one embodiment, PDA 54 is made With an 
overmolded compound using a durable material such as a 
plastic or polycarbonate material. PDA 54 is enclosed by the 
overmolding, as may be grip 56. Alternatively, the over 
molding encompasses PDA 54, grip 56, and partially or 
completely encompass shaft 52. The overmolding increases 
strength of RFID scanner 16, provides ergonomic bene?ts, 
and enhances durability. 

[0058] Turning noW to FIG. 8, RFID data tracking system 
10 is shoWn. In the Winemaking industry, Wine barrels are 
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stored on top of each other in a series of racks. The storage 
racks are generally located in a Warehouse, cellar, or other 
similar storage area. Winemaking RFID data tracking sys 
tem 64 depicts Wine barrel racks 66 and Wine barrels 68 
stacked tWo barrels Wide by six barrels high. Wine barrel 
racks 66 are stacked on top of each other as shoWn. 

[0059] Typically, the Winemaking industry uses Welded 
steel in Wine barrel rack 66. Depending on the con?guration, 
Wine barrel rack 66 holds either tWo or four 60-gallon oak 
Wine barrels. The rack-barrel combinations are carried by 
forklifts and placed in vertical stacks up to six barrels high, 
approximately 18.5 ft. tall. The Wine industry uses Wine 
barrel racks 66 for tWo main reasons: (1) Wine barrel rack 66 
provides easy access to the barrels for topping and mainte 
nance, and (2) Wine barrel rack 66 provides the best avail 
able alternative for high-density storage of Wine barrels. 
Each barrel Weighs about 600 pounds and is Worth approxi 
mately $600. The value of a ?lled barrel is approximately 
$3000. Many cellars in California contain betWeen 40,000 
and 60,000 Wine barrels arranged in this fashion. 

[0060] Each Wine barrel 68 has an RFID tag 12 attached 
to the end or side of the barrel. The tag can be attached by 
adhesive, screWs, insert, tacks, or other securing mechanism. 
The RFID tag 12 can be recessed into a groove or cut-out in 
the Wood to minimiZe damage to the tag should the barrel be 
bumped or impacted. The RFID tag 12 contains information 
related to the barrel to Which the tag is attached. 

[0061] Notice that some barrels 68 are relatively high and 
out of reach of most Workers. It is impractical to move Wine 
barrels doWn from the rack for the sole purpose of reading 
the RFID tag. By utiliZing RFID scanner 16 having extend 
able shaft 52, the Winemakers can use the scanner to extend 
the practical range of reading from and Writing to RFID data 
tag 12. For example, the Winemaker can use the extended 
shaft 52 to reach RFID data tags 12 that are located on 
barrels placed high on the racks. The design of RFID scanner 
16 alloWs the user to place the scanner in a region that might 
not be as easily accessible, such as near the end of Wine 
barrel 68 located high on Wine barrel rack 66. 

[0062] While Wine is aging in barrels, there is constant 
activity involved in monitoring, processing, and maintaining 
the quality of the Wine. The maintenance activities include 
Winemaker tasting and recording notes, chemical analysis, 
topping, and tracking the various factors that affect the ?nal 
taste and quality of the Wine. 

[0063] The industry presently uses pre-printed barcode 
labels as a standard means of identifying and tracking 
Winemaking related data. The record keeping process is 
labor intensive, prone to error, and the labels can easily be 
damaged or destroyed. The barcode labels do not provide 
enough data capacity or density to adequately track all 
necessary parameters. One of the main draWbacks of bar 
code systems is the limited data that can be represented With 
an alphanumeric string. It is dif?cult to change the barcode 
should the barrel data change. Other common problem areas 
include misprinted or out-of-date barcode labels, and bar 
code labels that have placed on the Wrong barrels. 

[0064] Winemaking RFID data tracking system 64 
addresses many of the problems by permanently attaching 
RFID data tag 12 to barrel 68. In one embodiment, RFID 
data tag 12 holds 240 16-bit Words. In other embodiments, 
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the RFID tag Will contain signi?cantly more memory capac 
ity, e.g. kilobits and megabits of electronic memory. 
Through encryption and data coding, the Weekly/monthly/ 
annual process transactions and history of the barrel can be 
contained on RFID data tag 12 and locally vieWed on RFID 
scanner 16. 

[0065] Winemaking RFID data tracking system 64 gives 
the Winemaker far greater process control and supporting 
data to constantly monitor and improve the quality of the 
Wine. As barrels are moved and used in subsequent years, 
data is maintained on a personal computer or server and/or 
on the RFID tag on the barrel. Data maintenance on a 
personal computer or server, or at the barrel eliminates the 
confusing and labor-intensive task of trying to track a 
barrel’s location, age, oWnership, ?avor pro?le, and other 
critical characteristics. 

[0066] As a ?rst consideration in Winemaking RFID data 
tracking system 64, the user selects What portion of the 
overall data associated With Winemaking is to be stored on 
RFID tag 12, What portion of the data is to be stored on local 
controller 54, and What portion of the data is to be stored on 
remove computer 20. RFID scanner 16 has the ability to read 
a portion of the data from RFID tag 12 and a portion of the 
data from remote computer 20. RFID scanner 16 manages 
the data from each source as described beloW, eg by 
making changes to the data based on recent tests, analysis, 
and events in the Winemaking process on a per barrel basis. 
The data is then Written back to the RFID tag, local 
controller, and/or remote computer. 

[0067] Referring again to FIGS. 7a-7b, Winemaking 
RFID data tracking system 64 operates by ?rst af?xing an 
RFID data tag 12 to each Wine barrel 68. The RFID data tags 
are typically rectangular or circular in form and about the 
surface area of a quarter. RFID data tag 12 has a sealed 
polymer shell, and is resistant to shock, heat/cold, and 
moisture. RFID tag 12 is mounted to the end of Wine barrel 
68 using a food-grade adhesive. Besides offering the advan 
tage of read/Write capability, RFID technology does not 
require a line-of-sight to transfer data. In addition, RFID 
reader and tags can be effective in harsh environments Where 
traditional record keeping methods fail. 

[0068] As an alternative to simply af?xing RFID data tag 
12 on the end of Wine barrel 68, several methods can be 
utiliZed that increase the physical security of RFID data tag 
12 used on Wooden Wine barrels. One such method involves 
machining a recess into the Wood barrel staves as a recep 
tacle for the adhesive and tag, making tag removal more 
dif?cult. An alternative method involves embedding RFID 
tag 12 in or betWeen barrel staves during barrel manufac 
turing, and providing associated unique identifying mark 
ings on the outside of the barrel indicating the appropriate 
scan area. For example, the tag area may be marked With a 
colored perimeter. 

[0069] RFID data tags 12 can also be af?xed for tracking 
Wine stored in metal or plastic barrels. The RFID tags used 
on metal barrels require a small plastic spacer betWeen the 
barrel and the tag for RF isolation. 

[0070] As a next step in Winemaking RFID data tracking 
system 64, RFID scanner 16 communicates With RFID tag 
12 via communication link 14. RFID scanner 16 uses its 
onboard softWare to ?rst activate and initialiZe RFID data 
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tag 12. In one example, RFID data tag 12 is given prelimi 
nary data about the Wine that Will be stored in the barrel, 
such as simply an ID. number. The ID. number Will be 
received by RFID data tag 12 and stored on the tag to be read 
at a later date. The onboard software on RFID scanner 16 
provides the primary user interface for local controller 54, 
such as the PDA, and the remaining components of RFID 
scanner 16. 

[0071] Winemaking RFID data tracking system 64 also 
utiliZes RFID scanner 16 to communicate With remote 
computer 20 via communications link 18. Remote computer 
20 is connected to Wireless access point 66, Which serves to 
receive incoming Wireless data and send outgoing Wireless 
data, such as data sent/received on an IEEE 802.11b Wireless 
protocol. 
[0072] Winemaking RFID data tracking system 64 pro 
vides real-time database access by the use of Wireless data 
communication. Wireless communication uses a Wireless 
local area netWork (LAN) such as Wi-Fi or its equivalent, or 
a Wide area netWork (WAN) such as WiMAX, a Wireless 
protocol such as GSM/GPRS, or even another Wireless 
protocol such as CDMA/lxRTT, or EV-DO or its equivalent. 

[0073] RFID data tracking system 10 includes a process 
by Which the data on each RFID data tag 12 is stored in a 
data structure that is unique to the data tracking system. The 
preprogrammed data is also provided to RFID data tag 12, 
such as vendor identi?cation information. In the Winemak 
ing industry, the preprogrammed data includes the folloWing 
Wine barrel characteristics data: manufacturer data, type and 
source of Wood data, toasting characteristics and stave 
con?guration data, date of manufacture information, testing, 
analysis, and service date information. 

[0074] When Writing data to or reading data from RFID 
data tag 12, Winemaking RFID data tracking system 64 
optionally encrypts the communication path to ensure the 
security and integrity of the respective communications 
transmission. The encryption occurs through any of the 
previously mentioned communications links or data How 
processes. Optional authentication softWare can ensure that 
tag reading and Writing is being accomplished by authoriZed 
RFID scanners 16 and by authorized users of scanners 16 for 
an authorized service or application. 

[0075] Referring again to FIG. 8, remote computer 20 has 
another communication link 22 Which connects it to the 
outside World. Remote computer 20 functions to store or 
retrieve information from a database, located physically at 
computer 20 or elseWhere in a connected netWork. Remote 
computer 20 performs computing or other information man 
agement functions that cannot be performed locally on RFID 
scanner 16 due to physical constraints such as memory or 
poWer limitations. 

[0076] As an illustration of Winemaking RFID data track 
ing system 64, assume the Winemaker Wishes to utiliZe RFID 
data tracking system 64 to perform RFID Wine process data 
tracking transaction A. The Winemaker ?rst initialiZes an 
RFID data tag 12 for use in the Wine cellar. The Winemaker 
reads and revieWs data from an existing RFID data tag 12, 
or updates and Writes neW data to an existing RFID data tag 
12. Exemplary RFID tracking transaction A Will describe 
these processes in greater detail. 

[0077] Turning to FIG. 9, a graphical user interface (GUI) 
of embedded softWare Which executes on RFID scanner 16 
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is shoWn. The GUI softWare has particular application to the 
Winemaking industry. HoWever, other embodiments utiliZe 
embedded softWare to realiZe RFID data tracking in another 
industry, such as the manufacturing, retail, and service 
arenas. 

[0078] The embedded softWare on RFID scanner 16 has 
three major functions, With associated screens. These 
include (1) Writing an ID to an RFID tag, (2) displaying, 
updating, saving, and otherWise managing the Winemaking 
data as it relates to a particular Wine barrel, and (3) vieWing 
associated Winemaking historical data. RFID scanner 16 
also performs additional record keeping functions related to 
the Winemaking industry or another industry, such as testing, 
processing, and quantitative and qualitative analysis. 

[0079] Tag Writer screen 73 is shoWn in FIG. 9. Tag Writer 
screen 73 and its associated computer softWare Work to 
register a particular identi?cation number for a particular 
barrel. The registration is a ?rst step in initializing the barrel 
for use in Winemaking RFID data tracking system 64. 

[0080] Barrel ID. data ?eld 70 is shoWn With a particular 
barrel ID, eg ID No. 122 has been entered. Adjacent to ?eld 
70 is Write ID. button 72. A Winemaker uses tag Writer 
screen 73 to ?rst enter a respective ID. number that Will be 
associated With the Wine barrel in data ?eld 70. As a next 
step, the Winemaker presses Write ID. button 72. Barrel ID. 
122 is Written to RFID data tag 12 located on the end of Wine 
barrel 68. 

[0081] The tag Writer screen and its associated computer 
softWare Works to automatically increment respective barrel 
identi?cation numbers. For example, RFID scanner 16 has 
the number of the last registered and Written ID. located in 
memory 32 or its mass storage device 30. The ID. number 
is incremented to re?ect a neW identi?cation number, Which 
is automatically generated in data ?eld 70, With an option by 
the Winemaker to change the ID. if desired. 

[0082] Returning to the exemplary RFID tracking trans 
action A, the Winemaker uses tag Writer screen 73 in 
conjunction With the rest of the components of Winemaking 
RFID data tracking system 64 in the folloWing manner. To 
Write data to the RFID tag, the Winemaker enters a barrel 
ID. number into ID. data ?eld 70. The Winemaker extends 
shaft 52 to reach barrel 68 located high on Wine barrel rack 
66. The Winemaker holds RFID scanner 16 so that RFID 
reader 50 comes in close proximity With the appropriate scan 
area on barrel 68 to communicate With RFID data tag 12. As 
described previously, the Winemaker presses ID. button 72. 
The respective ID. of the barrel Which Was entered in barrel 
ID. data ?eld 70 is Written to RFID data tag 12. A con?r 
mation tone sounds indicating that a communication link 14 
has been established betWeen RFID scanner 16 and RFID 
data tag 12, and that the barrel ID. has been successfully 
Written to RFID data tag 12. 

[0083] Turning to FIG. 10, barrel inquiry screen 74 is 
depicted as an exemplary GUI screen of embedded softWare 
located on RFID scanner 16. ID. ?eld 76, BL Tank ?eld 78, 
Blend Number ?eld 80, GRWR/BLOCK ?eld 82, Additions 
?eld 84, Comments ?eld 86, and VieW History button 88, 
add to transactions button 90, notes button 92 and scan 
barrel button 94 are shoWn. 

[0084] Returning to the exemplary RFID tracking trans 
action A, the Winemaker uses barrel inquiry screen With its 
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associated computer software by ?rst pressing scan barrel 
button 94. Again, the Winemaker extends or retracts extend 
able shaft 52 to reach the appropriate RFID data tag 12 on 
Wine barrel rack 66. RFID scanner 16 Works to activate the 
respective RFID tag associated With the barrel being 
scanned. The RFID tag sends associated identi?cation infor 
mation back to RFID scanner. Again, the con?rmation tone 
is heard upon a successful data. transfer. 

[0085] Based on the received identi?cation information, 
RFID scanner 16 uses its onboard Wireless communications 
capability to connect With remote computer 20. The com 
puter queries an onboard database for additional Winemak 
ing information, or other information that is related to the 
particular barrel being scanned. 

[0086] RFID scanner 16 Works in conjunction With an 
external Workstation or other computer to query a special 
iZed process control database that is associated With “Wine 
maker’s Database,” an industry application With related data 
?elds. Data ?elds that appear in barrel inquiry screen 74, 
such as BL Tank ?eld 78, are ?elds that are associated With 
the Winemaking database system. 

[0087] Returning to the exemplary RFID tracking trans 
action A, once the external database on remote computer 20 
is queried, additional Winemaking information is sent by 
remote computer 20 to RFID scanner 16. The information 
?lls the respective data ?elds, such as Blend Number ?eld 
80. 

[0088] GRWR/BLOCK ?eld 82 and Additions ?eld 84 are 
depicted as drop-doWn dialog box menus. The information 
that ?lls the data ?elds re?ects the history of the aging 
process in a particular Wine barrel. For example, Additions 
?eld 84 refers to a number of additives that have been 
included in the Wine over a period of time, such as yeast, 
enZymes or sulfur additives. Comments ?eld 86 displays 
additional comments relating to a particular barrel’s Wine 
making process. 
[0089] VieW history button 88 opens a neW GUI screen 
and associated dialog box that Will be discussed in a later 
?gure. Notes button 92 opens an additional GUI screen that 
alloWs the Winemaker to enter handwritten notes or other 
Winemaking process information, Which can be associated 
With a particular barrel identi?cation number and saved to a 
?le. The add to transactions button 90 records or saves the 
updated barrel process information back to remote computer 
20. Alternatively, depending on the users selections and 
con?guration of the system, the updated information may be 
stored back in RFID tag 12, or in local memory of RFID 
scanner 16. 

[0090] Returning to the exemplary RFID tracking trans 
action A, the Winemaker vieWs the respective Winemaking 
process information that is returned upon scanning a par 
ticular Wine barrel. The Winemaker adds additional hand 
Written notes to an information ?le by pressing Notes button 
92, and ?nishes by pressing a save and exit button to record 
the additional information to a ?le. 

[0091] AlloWing the Winemaker to enter handWritten notes 
is analogous in the Winemaking industry to a similar process 
of using handWritten tasting notes Which are used by Wine 
makers When sampling Wines at the barrel. Using a digitiZed 
handWritten notes process, the Winemaker can capture ?avor 
and aroma information to assist in further blending and 
processing. 
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[0092] Turning to FIG. 11, history screen 96 is depicted as 
an exemplary GUI screen of embedded softWare located on 
RFID scanner 16. History screen 96 appears When the 
Winemaker presses VieW History button 88. History screen 
96 depicts a cluster of three history dialog boxes 98 Which 
include Date ?eld 100, I/O Tank ?eld 102, Description ?eld 
98, BL Tank ?eld 106 and Blend ?eld 108. History dialog 
boxes 98 are arranged in chronological order by date ?eld 
100, or can be organiZed in another arrangement. 

[0093] Returning to the exemplary RFID tracking trans 
action A, the Winemaker uses history screen 96 to vieW the 
respective Wine process history of a particular Wine barrel. 
Such information as the date of the respective process, a 
description of a speci?c process, tank, blend and other 
Winemaking-speci?c information is displayed. 

[0094] Turning to FIG. 12, transaction screen 110 is 
depicted as an exemplary GUI screen of embedded softWare 
located on RFID scanner 16. Transaction ?eld 112 is shoWn 
as a drop-doWn menu, Which contains a plurality of trans 
action codes Which represent various Winemaking processes 
and are re?ected in the Winemaker’s database system. 

[0095] Adjacent to transaction ?eld 112 is Date ?eld 114 
and Time ?eld 116, Which serve to indicate and record 
respective times and dates of Winemaking processes. From 
?eld 118 and to ?eld 120 are depicted, Which depending on 
the Winemaking process, contain data. BeloW those ?elds, 
comments WindoW 122 is depicted Which displays respec 
tive comments for that particular Winemaking process. 
BeloW Comments WindoW 122, Barrel Count ?elds 124 and 
Barrel List 126 ?elds are displayed. Barrel Count ?eld and 
Barrel List ?eld display the number and relative order of 
Wine barrels involved in a particular transaction. 

[0096] Remove ID button 128, Remove All button 130, 
and Send All button 132 operate to remove the Wine barrel’s 
identi?cation number, remove all Wine barrels in a particular 
barrel list and send transaction information to an external 
Workstation or other remote computer, respectively. 

[0097] Returning the exemplary RFID tracking transac 
tion A, the Winemaker displays the transactions screen and 
selects the ADD transaction code and enters respective 
transaction information, such as the date and time the 
transaction took place. The Winemaker has the option to 
enter hand-Written or typed comments that describe the 
particular transaction. The Winemaker selects and removes a 
particular Wine barrel from the depicted transaction. Finally, 
the Winemaker sends all of the transaction data to remote 
computer 20 by pressing Send All button 132. 

[0098] The above screens has described an exemplary 
process by Which the Winemaker manages the Wine related 
data on the local controller of RFID scanner 16. In general, 
at each step in the Winemaking process, the user Will have 
a need to record information that has occurred up to that 
point in the process. The neW information may relate to neW 
additives that have been added to the Wine barrel, taste 
testing, chemical analysis, observations from the Wine 
maker, and the like. The RFID scanner alloWs the user to 
vieW the present state of Winemaking related information, as 
retrieved from either RFID tag 12 or from remote computer 
20, and then make changes to the Winemaking related data 
in accordance With recently executed steps in the process. 
The updated information is stored back to the RFID tag or 
remote computer as per the system con?guration. 
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[0099] The ability to retrieve, vieW, update, and record the 
Winemaking related data is essential to managing the Wine 
making process. The RFID data tracking system thus pro 
vides the feature of storing portions of the Winemaking 
related data in selectable locations, i.e. RFID tag 12, RFID 
scanner 16, and remote computer 20. The Winemaking 
related data is retrieved from one or more of the selected 

locations, vieWed, updated, and otherWise managed on 
RFID scanner 16. The updated information is returned to the 
selected storage locations. 

[0100] Turning noW to FIG. 13a, data screen 134 is 
depicted as an exemplary GUI screen of embedded software 
located on an external Workstation or remote computer 20. 
The depicted screen displays sample Winemaking data that 
has been retrieved from the database located on remote 
computer 20. In the example, the sample data is associated 
With the Winemaker’s database system, and includes such 
?elds as BBL tank, Blend, and Comments. 

[0101] A database located on remote computer 20 is used 
by the Winemaker or other RFID data tracking user to 
accomplish such tasks as quality control or inventory pro 
cess control. For example, the Winemaker retrieves infor 
mation from the database that details the inventory of a 
particular Wine blend in the cellar. An automaker, for 
example, might use the database to record a history of 
manufacturing defects associated With a particular car tire. 
The defect information is retrieved from the database to 
generate a report or summary. 

[0102] Referring to FIG. 13b, data screen 136 is depicted 
as an exemplary GUI screen of embedded softWare located 
on an external Workstation or computer 20. Referring to the 
exemplary RFID tracking transaction A, data screen 136 
contains Winemaking data Which has been received from 
RFID scanner 16 through the ADD transaction as depicted 
in FIG. 12. Once the Winemaker presses Send All button 
132, the respective Winemaking data is sent via Wireless 
protocol to remote computer 20, Where the data is saved to 
a ?le or as part of a database. The Winemaker vieWs the 
information through data screen 136 or manipulates the 
information in another Way, such as sending it to another 
location in the outside World. 

[0103] Data screens 134 and 136 represent GUIs of forms 
based user interface softWare. Forms-based user interface 
softWare is analogous to printed-paper forms used by some 
Winemakers and support staff When logging information 
about barrel service usage, such as ?ll history, cleaning 
history and conditioning history. Additionally, forms-based 
user interface softWare is analogous to printed-paper forms 
used by some Winemakers and support staff When logging 
information about barrel contents, such as grape varietals, 
source locations, blending pro?les, inoculation (i.e., cul 
tures, enZymes, yeasts) and ?ning. 

[0104] The process for radio frequency identi?cation 
(RFID) data tracking in the Winemaking process is shoWn in 
FIG. 14. Step 150 reads Winemaking related data from an 
RFID tag Which is affixed to a Wine barrel With a hand-held 
RFID scanner. Step 152 sends the Winemaking related data 
to a remote computer. Step 154 receives additional Wine 
making related data from the remote computer on the 
hand-held RFID scanner. Step 156 manages the Winemaking 
related data and additional Winemaking related data on the 
hand-held RFID scanner. Step 158 manages the additional 
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Winemaking related data on the remote computer. Step 160 
provides a graphical user interface for managing the second 
portion of the data on the remote computer. Step 162 
provides a graphical user interface for managing the Wine 
making related data on the hand-held RFID scanner. 

[0105] One of the features of RFID data tracking system 
10, and more particularly, Winemaking RFID data tracking 
system 64, is the ?exibility to customiZe the data tracking 
and storage process. RFID tag 12 can be made to have a 
small or large capacity. In some systems, the data stored With 
the RFID tag is minimal, e.g. barrel ID number, and the 
remote computer is the primary data storage medium. The 
local controller on the RFID scanner is the exchange 
medium betWeen the RFID tag and the primary data source 
for information related to the Wine barrel. From the above 
example, the barrel ID is read from the RFID tag and the 
local controller retrieves the data associated With that barrel 
from the remote computer. The local controller displays the 
combination of the data from the RFID tag and the associ 
ated data from the remote computer. The data is changed, if 
needed, and then Written back to the remote computer. The 
RFID scanner becomes the data interface medium betWeen 
the RFID tag on the barrel and the remote computer. 

[0106] In other systems, the RFID tag is the primary data 
depository of all historical events that have occurred, or may 
need to occur, related to that barrel. In this case, the data 
tracking system is principally the high capacity memory in 
the RFID tag and the local controller on the RFID scanner. 
The local controller is the data management resources using 
the data stored on the RFID tag. The data is read from the 
RFID tag, displayed on the local controller, changed if 
necessary, and then Written back to the RFID tag. 

[0107] In any case, the softWare executing on the RFID 
scanner and remote computer alloWs the system to adapt and 
expand to encompass many different embodiments of the 
data tracking system. The softWare alloWs the user to decide 
hoW the data is managed and Where the data is to be retrieved 
from and stored back to, i.e. Whether the data is stored in the 
RFID tag or the remote computer. 

[0108] While one or more embodiments of the present 
invention have been illustrated in detail, the skilled artisan 
Will appreciate that modi?cations and adaptations to those 
embodiments may be made Without departing from the 
scope of the present invention as set forth in the folloWing 
claims. 

1. A method for tracking Wine making data received from 
a Wine barrel stored in a rack using in a radio frequency 
identi?cation (RFID) system, comprising: 

providing an extendible hand-held RFID scanner to reach 
Within transmission proximity of an RFID tag attached 
to the Wine barrel; 

storing Wine barrel identi?cation data on the RFID tag; 

receiving the Wine barrel identi?cation data from the 
RFID tag on the hand-held RFID scanner; 

sending Wine making data corresponding to the identi?ed 
Wine barrel from the hand-held RFID scanner to a 
remote computer; 

receiving Wine making data from the remote computer on 
the hand-held RFID scanner; 
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selecting a ?rst portion of the Wine making data to be 
managed on the hand-held RFID scanner in a manner 
suited to the Wine making process; and 

selecting a second portion of the Wine making data to be 
managed on the remote computer in a manner suited to 
the Wine making process. 

2. The method of claim 1, further including sending data 
from the hand-held RFID scanner to the RFID tag for 
storage. 

3. The method of claim 1, further including sending data 
from the hand-held RFID scanner to the remote computer 
for storage. 

4. The method of claim 1, Wherein the ?rst portion of the 
data Which is managed on the hand-held RFID scanner is 
selected by a user. 

5. The method of claim 1, Wherein the second portion of 
the data Which is managed on the remote computer is 
selected by a user. 

6. The method of claim 1, further including providing a 
graphical user interface for managing the ?rst portion of the 
data on the hand-held RFID scanner. 

7. The method of claim 1, further including providing a 
graphical user interface for managing the second portion of 
the data on the remote computer. 

8. A method for tracking data related to Wine making 
received from a Wine barrel stored in a rack using a radio 
frequency identi?cation (RFID) system, comprising: 

providing an extendible hand-held RFID scanner to reach 
Within transmission proximity of an RFID tag attached 
to the Wine barrel; 

selecting a ?rst portion of data related to Wine making for 
storage on an RFID tag; 

selecting a second portion of data related to Wine making 
for storage on a remote computer; 

selecting a third portion of data related to Wine making for 
storage on the hand-held RFID scanner; 

reading the ?rst portion of data related to Wine making 
from the RFID tag; 

reading the second portion of data related to Wine making 
from the remote computer; and 

managing the second and third portions of data related to 
Wine making on the hand-held RFID scanner and 
remote computer, respectively, in a manner suited to the 
Wine making process. 

9. The method of claim 8, further including sending the 
?rst portion of data to the RFID tag for storage. 

10. The method of claim 8, further including sending the 
second portion of data to the remote computer for storage. 

11. The method of claim 8, further including managing the 
second portion of data on the remote computer. 

12. The method of claim 8, further including providing a 
graphical user interface for managing the second and third 
portions of the data on the hand-held RFID scanner. 

13. The method of claim 8, further including providing a 
graphical user interface for managing the second portion of 
the data on the remote computer. 

14. A method for tracking data related to manufacturing 
processes using a radio frequency identi?cation (RFID) 
system, comprising: 
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providing an extendible hand-held RFID scanner to reach 
Within transmission proximity of an RFID tag; 

providing a graphical user interface to the hand-held 
RFID scanner; 

receiving data from the RFID tag; and 

managing manufacturing data received in part from the 
RFID tag through the graphical user interface on the 
hand-held RFID scanner by selecting a ?rst portion of 
the manufacturing data to be managed on the hand-held 
RFID scanner and selecting a second portion of the 
manufacturing data to be managed on a remote com 
puter in a manner suited to the manufacturing process. 

15. The method of claim 14, further including: 

sending the data from the hand-held RFID scanner to a 
remote computer; 

receiving data from the remote computer on the hand-held 
RFID scanner; 

managing the data from the remote computer on the 
hand-held RFID scanner. 

16. The method of claim 14, further including sending 
data from the hand-held RFID scanner to the RFID tag for 
storage. 

17. The method of claim 14, further including sending 
data from the hand-held RFID scanner to the remote com 
puter for storage. 

18. The method of claim 14, Wherein the ?rst portion of 
the data Which is managed on the hand-held RFID scanner 
is selected by a user. 

19. The method of claim 14, Wherein the second portion 
of the data Which is managed on the remote computer is 
selected by a user. 

20. The method of claim 14, further including providing 
a graphical user interface for managing the ?rst portion of 
the data on the hand-held RFID scanner. 

21. The method of claim 14, further including providing 
a graphical user interface for managing the second portion of 
the data on the remote computer. 

22. A computer program product usable With a program 
mable computer processor having a computer readable pro 
gram code embodied therein, comprising: 

computer readable program code Which stores Wine barrel 
identi?cation data on the RFID tag; 

computer readable program code Which receives the Wine 
barrel identi?cation data from an RFID tag on a hand 
held RFID scanner Which is extendible to reach Within 
transmission proximity of a Wine barrel; 

computer readable program code Which sends Wine mak 
ing data corresponding to the identi?ed Wine barrel 
from the hand-held RFID scanner to a remote com 

puter; 

computer readable program code Which receives Wine 
making data from the remote computer on the hand 
held RFID scanner; 

computer readable program code Which selects a ?rst 
portion of the Wine making data to be managed on the 
hand-held RFID scanner; and 




