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SYSTEMAND METHOD FOR PROVIDING 
LOCATION INFORMATION IN 
TRANSACTION PROCESSING 

PRIORITY CLAIM 

0001. This application is a Continuation application of 
U.S. patent application Ser. No. 10/834,748 on Apr. 28, 2004 
entitled “System and Method for Providing Location Infor 
mation in Transaction Processing. The entire disclosure of 
the prior application is considered as being part of the disclo 
Sure of the accompanying application and hereby expressly 
incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates to systems and meth 
ods for transaction processing which combine bar code scan 
ning with wireless network real time location functions to 
determine the location of a transaction. In particular, the 
present invention may be used to determine the locations of 
data transactions such as bar code scans or RFID reads, and as 
a result the locations of the items scanned. 

0003 Current transaction processing systems generally 
involve the use of barcode scanning or RFID reads and some 
form of wireless communications to transmit transaction 

information, either over a wireless local area network 
(“LAN”) or over a wireless wide area network (“WAN”), or 
alternatively, batch mode operations that involve docking a 
hand-held Scanning device and downloading the transactions 
together in batches. However, these systems are limited only 
to transmitting transaction information, and are not capable of 
determining or providing the location of a transaction. 
0004. The use of mobile data communications systems to 
perform location functions for locating mobile units is 
described in articles entitled Enhancements to the UserLoca 
tion and Tracking System, by Paramvir Bahl and Venkata N. 
Padmanabhan, and User Location and Tracking in an In 
Building Radio Network, Microsoft Technical Report MSR 
TR-99-12, dated February 1999, by the same authors, both 
published by Microsoft Research. As described therein signal 
strength of signals of the wireless data communications sys 
tem, such as a system using the protocol of IEEE Standard 
802.11, are used for locating mobile units within an area 
serviced by the system. Other techniques for locating mobile 
units using wireless data communications systems are pos 
sible. 

0005. In co-pending application Ser. No. 09/926,516, filed 
Nov. 14, 2001, which is owned by the assignee of the present 
application and fully incorporated herein by reference, there 
is described a system for identifying and locating wireless 
assets in a wireless communication network using time dif 
ferences of arrivals of a communication sequence at different 
network receivers arranged at different locations. 
0006. In co-pending application Ser. No. 10/679,524, filed 
Oct. 6, 2003, which is owned by the assignee of the present 
application and fully incorporated herein by reference, there 
is described an improved method and system for locating 
mobile units using a wireless data communications system. 
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0007. It would be advantageous to combine real time loca 
tion system functions with barcode scanning, RFID reads and 
other transaction processing techniques to determine to the 
location of a transaction. 

SUMMARY OF THE INVENTION 

0008. In accordance with the invention there is provided a 
system having a portable device for reading a machine-read 
able code on an item and for providing data corresponding to 
the machine-readable code to a computer over a wireless 
communications network, which system includes an object 
location system for locating the portable device and in which 
information relating to the location of the portable scanning 
device is provided to the computer for association with the 
data corresponding to the machine-readable code. 
0009. In accordance with the invention there is also pro 
vided a method for tracking the location of an object, includ 
ing the steps of providing a machine-readable code on the 
object with corresponding code data, providing a portable 
reading device having a wireless radio for transmitting data 
over a wireless communications network, using an object 
location system to locate the portable reading device and 
provide location data corresponding to the portable reading 
device, reading the machine-readable code on the object 
using the portable reading device, providing the code data 
corresponding to the read machine-readable code and the 
location data to a computer using the wireless communica 
tions link, and associating in the computer the machine-read 
able code with the location data. 
0010. In accordance with the invention there is also pro 
vided a portable device for use in a system for tracking loca 
tion of an object using a wireless network, the portable device 
including a processor, a memory, an RF radio for transmitting 
data over the wireless network, and a scanning device for 
scanning information stored in a machine-readable format, 
wherein the wireless network is configured to determine the 
location of the portable device and the scanning device is 
configured to scan at least one item containing information 
stored in a machine-readable format. 
0011 For a better understanding of the present invention, 
together with other and further objects, reference is made to 
the following description, taken in conjunction with the 
accompanying drawings, and its scope will be pointed out in 
the appended claims. 

BRIEF DESCRIPTION OF THE DRAWING 

0012 FIG. 1 is a block diagram of an exemplary wireless 
local area network which may be used in conjunction with the 
present invention; 
0013 FIG. 2 is a block diagram of an exemplary mobile 
unit apparatus according to the present invention. 
0014 FIG. 3 is a block diagram of an exemplary embodi 
ment of a location information system and method according 
to the present invention. 
0015 Throughout the figures, unless otherwise stated, the 
same reference numerals and characters are used to denote 
like features, elements, components, or portions of the illus 
trated embodiments. 

DETAILED DESCRIPTION OF THE INVENTION 

0016 Referring to FIG. 1, an exemplary wireless network 
10 is shown, which may preferably include, for example, a 
network in a public location for providing content-rich 
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mobile services to mobile device users. Wireless network 10 
may preferably be a wireless WAN or alternatively may be a 
wireless LAN, depending upon the particular requirements 
and implementation of the embodiment of the present inven 
tion. In a preferred embodiment, the wireless wide area net 
work may operate according to a standard protocol such as 
GPRS, or the wireless local area network may operate accord 
ing to a standard protocol such as IEEE standards 802.11, 
802.16, 802.20 protocols or Bluetooth protocol. It is noted 
that the present invention is not limited to these exemplary 
types of wireless networks—the present invention may be 
implemented in any type of wireless network. 
0017 Wireless network 10 preferably includes a server 
computer 12 coupled to a plurality of access points (APs) 
16. These access points are wireless access points as would 
normally be implemented in accordance with the selected 
wireless network type. In an exemplary embodiment of the 
present invention utilizing a GPRS wireless WAN. APs 16 
may be cellular communication towers operating, for 
example, in the metropolitan area of a city. The access points 
14 may be coupled to a server computer 12 by a link 16 which 
may be a standard Ethernet network cable, T-1, ISDN, Inter 
net, or any other means for bi-directional data transmission. 
0018. Also in accordance with an exemplary embodiment 
of the present invention, a coded information device 22-26 is 
preferably affixed to an item 20. The coded information 
device of the present invention may be a bar code 22, an 
information button 24, an RFID tag 26, some combination of 
these, or any other device which is capable of storing data in 
a machine-readable format. Information buttons (or “infobut 
tons'), for example, are electronic devices which can store up 
to approximately 2K of data and which can be read using a 
contact reading device, which device is placed in contact with 
the information button to perform the reading function. Infor 
mation buttons are available from, e.g., Dallas Semiconduc 
tor, and are described more fully at www.ibutton.com. Simi 
lar functionality may be provided, in accordance with the 
present invention, using coded information devices which are 
bar codes, RFID tags, infrared-readable devices, or any other 
device which is capable of storing data in a machine-readable 
format. 

0019. The information stored on coded information device 
22-26 may be any information which may be required in 
processing a transaction with respect to the item 20. The 
different types of information stored will vary depending on 
the particular embodiment of the present invention and its 
intended application. For example, in one exemplary embodi 
ment of the present invention, the types of information may 
include a unique identification code for the item 20, a descrip 
tion of the content of item 20, quantity, price, weight, origin, 
destination, etc. It is noted that the scope of the present inven 
tion is not limited to any particular type of information to be 
stored on coded information device 22-26. 

0020. Also shown in FIG. 1 is a mobile device 30 which is 
configured to communicate with APs 16 and further config 
ured to read coded information devices 22-26. Mobile device 
30 is now described in further detail with respect to FIG. 2. 
0021 Referring to FIG. 2, an exemplary embodiment of a 
mobile device 30 of the present invention is shown. Mobile 
device 30 preferably includes a processor 38, which may be a 
microcontroller, microprocessor, digital signal processor, 
application-specific integrated circuit (ASIC) or any other 
control circuit as would be known to one of ordinary skill in 
the art. Processor 38 may communicate with a memory 40, 
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which may be random access memory (RAM), read-only 
memory (ROM), or any other type of memory which is known 
to one of ordinary skill in the art. Processor 38 also is prefer 
ably coupled to an RF radio 36, which may be equipped with 
an antenna 34 for sending and/or receiving data over the 
wireless network. RF radio 36 is preferably configured to 
communicate in accordance with the selected type of wireless 
area network. Depending upon the selected type of wireless 
network, RF radio 36 may be configured to communicate 
over, for example, a Wide area network, a Local Area Net 
work or a Personal Area Network, using a GPRS radio, 802. 
11b radio, Bluetooth radio, respectively, or any other device 
capable of transmitting and receiving data on the selected 
type of wireless network. 
0022. Mobile device 30 is also preferably configured with 
a device reader 32. Device reader 32 may be one or more of a 
bar code scanner, RFID tag reader or Infobutton reader. For 
example, an information button can be used to store useful 
information concerning the contents of an item to which it is 
attached to allow a device which includes a processor coupled 
with an information button reader to read coded information 
from the coded information device. Bar codes can also be 
used to encode information into a format which can be read by 
a bar code scanner. RFID tags may preferably encapsulate 
this information in such manner that an RFID reader may 
extract the information. Alternatively, Device reader 32 may 
be any apparatus which is capable of reading the information 
stored on the coded information devices 22-26 of FIG. 1, or 
any other location information device used in accordance 
with the present invention. Notably, the RFID read functions 
may be performed using software which resides, for example, 
On a remote Server. 

0023 Mobile device 30 may also be configured with a 
display (not shown). The display may be a standard LCD 
display suitable for displaying information retrieved over the 
wireless network. The mobile device 30 may also be config 
ured with input apparatus to receive input from the mobile 
device user (not shown). The input apparatus may be touch 
screen functionality in the LCD display, buttons, a text or 
numeric keypad, a pointer device, pen-based, or any other 
means for receiving user input by the mobile device 30 as 
would be known to one of ordinary skill in the art. 
(0024. It is further noted that while mobile device 30 may 
be a single integrated Standalone unit, it need not be. Mobile 
device 30 may be composed of a traditional laptop computer, 
personal digital assistant (PDA), handheld computer, cellular 
phone, or similar computing device which is configured to 
communicate over a wireless network, used in combination 
with an attached reading device capable of reading informa 
tion from coded information devices 22-26, Such as a hand 
held barcode scanner or RFID reader accessory. 
(0025. In operation, device reader 32 of mobile device 30 
may be used to scan a coded information device 22-26. The 
information scanned from coded information device 22-26 is 
then preferably transmitted by mobile device 30 via the wire 
less network to one or more APs 16. The information received 
by the APs may then be forwarded to a server computer 12 for 
storage and/or further processing. While the mobile device 30 
is in or near the position where the scanning operation was 
performed, APS 16, in conjunction with a computer config 
ured to perform Real Time Location System (RITS) func 
tions, triangulate the position of the mobile device 30 based 
on techniques in the RTLS arts (for example, by utilizing a 
time difference of arrival algorithm to triangulate the location 
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of mobile device 30 or based on signal strength or event 
trigger tied to a certain location, etc.). The server computer 12 
may then associate the information scanned from coded 
information device 22-26 with the location determined by the 
RTLS operation, thus providing the location of the coded 
information device 22-26 and the item 20 to which it is mated. 

0026. It is noted that the RTLS calculations of the present 
invention may be performed by the server computer 12, in 
conjunction with APs 16, or by some separate RTLS server 
computer which is dedicated to perform Such calculations. 
The scope of the present invention should not be limited to the 
particular means by which the location of mobile device 30 is 
calculated. 
0027. Additionally, depending on the particulars of the 
implementation of the present invention, the RTLS functions 
may be performed in various ways. For example, RTLS func 
tions may be performed using separate RTLS transmissions 
from the mobile device 30, which transmissions are intended 
for use in determining location of the mobile device 30. 
0028. In another embodiment, RTLS functions may be 
performed on a regular interval using signals received from 
the mobile device 30 during normal network operation (e.g., 
status signals). 
0029. In a next embodiment, RTLS functions may be per 
formed directly on the transmission to the wireless network of 
the information which was read by device reader 32. Such a 
configuration would provide greater efficiency in network 
bandwidth and power consumption by the mobile unit, since 
the number of RF transmissions would be minimized. Such 
embodiment would further ensure the greatest accuracy in the 
determination of the location of item 20, since the transmis 
sion and RTLS operations could be performed immediately 
upon scanning of the coded information device 22-26, guar 
anteeing that the mobile device 30 is positioned in close 
proximity to the item 20 at the time the RTLS operations are 
performed (particularly where the information devices 22-26 
are close-proximity-read devices or contact-read devices 
Such as bar codes and information buttons, respectively). 
0030. In another exemplary embodiment of the present 
invention, when a scan or read function is performed, mobile 
device 30 may be configured to attach a time-stamp to the 
scanned or read information so that the time of the transaction 
is accurately recorded. This time-stamp data may preferably 
be transmitted, along with the information scanned or read, 
over the wireless network to an AP 16, and preferably then to 
server computer 12. 
0031 Referring now to FIG.3, an exemplary embodiment 
of the present invention is shown as implemented in an auto 
mobile manufacturing facility. In accordance with the present 
invention, raw materials and parts such as engine block 44 
may be tracked as they are moved through the manufacturing 
facility and through various phases of manufacture. In some 
initial phase of production, a bar code or RFID tag 22 may 
preferably be affixed to engine block 44 for tracking through 
the duration of production. Bar code 22 may preferably con 
tain coded information which uniquely identifies engine 
block 44, information which identifies engine block 44 as an 
engine block, and/or any other information which may be 
useful in the particular application. As engine block 44 is 
moved through Successive phases of production, it may be 
scanned 42 using a mobile device 30 which is preferably 
configured with a bar code reader or an RFID reader, or, in 
another exemplary embodiment, the engine block 44 may 
pass through a portal which can read the barcodes or RFID 

Nov. 6, 2008 

tags. After the scan 42 is performed, mobile device 30 may 
transmit the scanned information via antenna 34 to the wire 
less network. APs 16 may then receive the transmitted infor 
mation and may forward the information to a server 12. As 
APs 16 receive the transmitted information, they may prefer 
ably be configured also to perform RTLS operations to deter 
mine the location of mobile device 30 (which, at the time of 
scan 42, is in close proximity to engine block 44). Server 12 
may then correlate the calculated location as determined 
through the RTLS operations with the information scanned 
from bar code 22. Server 12 may preferably be coupled to a 
database (not shown) which may be used to associate the 
information read from bar code 22 on engine block 44 with a 
record in the database for engine block 44. In this way, server 
computer 12 and optional database may be used to determine 
and track the locations of parts such as engine block 44 as they 
traverse a manufacturing facility. 
0032. In another exemplary embodiment of the present 
invention, a system may be implemented for tracking the 
locations of rental cars in a rental car service facility. In Such 
a system, identification tags may preferably be attached to 
rental cars to track inventory of available cars in the fleet. The 
identification tags may include bar codes, RFID tags, etc. An 
employee may traverse the parking area with a portable 
device of the present invention and scan each identification 
tag. As a tag is scanned, the location of the portable device 
may be determined in accordance with RTLS methodology. 
The Scanned information may then be relayed to a central 
server such that a particular identification tag and car may be 
associated with a location in the parking area. 
0033. In yet another exemplary embodiment, the transac 
tion processing and location system of the present invention 
may be implemented for package transportation/delivery and 
logistics. For example, the U.S. Postal Service (“U.S.P.S.) or 
a private parcel delivery service may implement a system and 
method in accordance with the present invention to track the 
locations of parcels as they are transferred within a facility. A 
WLAN may preferably be implemented, for example, at a 
U.S.P.S. facility such as a post office. A bar code label or 
stamp may be affixed on each parcel which is received by or 
shipped from the post office. Using a mobile device in accor 
dance with the present invention (such as mobile device 30), 
a shipping clerk may scan the bar code on a given parcel in a 
storage room. The mobile device may then transmit the 
scanned information via the WLAN to a central computer, 
such as server computer 12. As the WLAN access points 
(such as APs 16) receive the data transmitted by the mobile 
device, the access points may preferably perform RTLS 
operations in order to determine the location of the mobile 
device 30. The location information can then be associated 
with the information scanned from the barcode to identify the 
location of the mobile device and thus the location of the 
parcel. 
0034. Such a system may also be implemented on a larger 
scale in accordance with yet another exemplary embodiment 
of the present invention. For example, a wireless WAN may 
be implemented in accordance with this embodiment of the 
present invention, Such that similar parcel tracking functions 
may be provided over a larger area, for example, in a city, or 
even globally. The wireless WAN of this embodiment of the 
present invention may be some form of the Global System for 
Mobile Communications (“GSM) cellular networks which 
operate over much of the world or any Broadband Wireless 
Area Network, such as but not limited to IEEE 802.16. Such 
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networks could provide large area coverage for performing 
RTLS operations using a variant of the mobile device of the 
present invention as equipped for GSM communications. 
Accordingly, location information in transaction processing, 
in accordance with the present invention, may be provided on 
a global scale. 
0035. While there have been described what are believed 

to be the preferred embodiments of the present invention, 
those skilled in the art will recognize that other and further 
changes may be made thereto without departing from the 
spirit of the invention, and it is intended to claim all such 
changes and embodiments as fall within the true scope of the 
invention. 

1-17. (canceled) 
18. A method, comprising: 
receiving a wireless signal from a mobile device, the wire 

less signal including machine readable code read by the 
mobile device from an object; 

determining a location of the mobile device upon receipt of 
the wireless signal, wherein the receipt of the machine 
readable code triggers the determining of the location; 
and 

associating information included in the machine readable 
code with the determined location. 

19. The method of claim 18, wherein the determining the 
location of the mobile device is based on one of triangulation, 
a signal strength and an event trigger. 

20. The method of claim 18, wherein the machine readable 
code is included in one of a barcode, an RFID tag, an infrared 
readable device and an information button. 

21. The method of claim 20, wherein the one of the bar 
code, the RFID tag, the infrared readable device and the 
information button is a separate item and is affixed to the 
object. 

22. The method of claim 18, wherein the wireless signal 
further includes a time stamp which is associated with the 
machine readable code and the determined location. 

23. The method of claim 18, further comprising: 
storing the associated information included in the machine 

readable code and the determined location in a server. 
24. The method of claim 18, wherein the information 

included in the machine readable code includes one of a 
unique identification code of the object, a description of the 
object, a quantity of items in the object, a price of the object, 
a weight of the object, an origin of the object and a destination 
of the object. 
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25. A system, comprising: 
a plurality of access points, at least one access point receiv 

ing a wireless signal from a mobile device, the wireless 
signal including machine readable code read by the 
mobile device from an object; and 

a network component connected to the access points, the at 
least one access point forwarding the machine readable 
code to the network component, the system being trig 
gered by receipt of the machine readable code to deter 
mine a location of the mobile device and associate the 
location with information included in the machine read 
able code. 

26. The system of claim 25, wherein the receipt of the 
machine readable code is one of receipt by the at least one 
access point and receipt by the network component. 

27. The system of claim 25, wherein the network compo 
nent further stores the associated information and the loca 
tion. 

28. The system of claim 25, wherein the determining the 
location of the mobile device is based on one of triangulation, 
a signal strength and an event trigger. 

29. The system of claim 25, wherein the machine readable 
code is included in one of a bar code, an RFID tag, an infrared 
readable device and an information button. 

30. The system of claim 25, wherein the wireless signal 
further includes a time stamp which is associated with the 
machine readable code and the determined location. 

31. The system of claim 25, wherein the information 
included in the machine readable code includes one of a 
unique identification code of the object, a description of the 
object, a quantity of items in the object, a price of the object, 
a weight of the object, an origin of the object and a destination 
of the object. 

32. The system of claim 25, wherein the network compo 
nent is a server. 

33. A system, comprising: 
a means for receiving a wireless signal from a mobile 

device, the wireless signal including machine readable 
code read by the mobile device from an object; 

a means for determining a location of the mobile device 
upon receipt of the wireless signal, wherein the receipt 
of the machine readable code triggers the determining of 
the location; and 

a means for associating information included in the 
machine readable code with the determined location. 
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