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(57) ABSTRACT 
Amethod, system and RF tag for tracking and locating travel 
bags during their shipment (e.g. by airlines) by providing 
owner's identification, destination, historical, and other 
pedigree information about such shipped travel bags. The 
RF travel tags are active (e.g. battery or solar cell powered), 
operate at low radio frequencies, below 15 MHz (e.g. 128 
kHz), and comprise a large storage device which stores 
information. The stored information comprises both identi- 
fication information that identifies said travel bag and an 

u 

owner (e.g. name, address) thereof and database information 
concerning characteristics of the travel bag, the database 
information including the destination, origin, travel history 
of the bag, and historical characteristics of said travel bag. 
The RF travel bag tag has a first loop antenna, a transceiver 
operatively connected with the first antenna and operable to 
receive a first RF interrogation signal at a low frequency not 
exceeding 15 MHz (e.g. 128 kHz) from a first reader and to 
transmit RF signals in response. 
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L E V E L  DATA 
-TRAVEL BAG DATA 

1. TRAVEL BAG ID # 
2. NAME OF OWNER 
3.  OWNER ADDRESS 
4. L A S T  FLIGHT DATA 
5. 2ND LAST FLIGHT DATA 
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RF TAGS FOR TRACKING AND LOCATING 
TRAVEL BAGS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority from U.S. applica- 
tion No. 601613,767 filed Sep. 28, 2004, which application 
is incorporated herein by reference for all purposes. 

FIELD OF THE INVENTION 

[0002] The present invention relates to radio frequency 
tags, methods, and systems for tracking and locating travel 
bags for the airline and other travel industries, and to readily 
provide pedigree information about the bags and their own- 
ers. 

BACKGROUND OF THE INVENTION 

[0003] Much of the RF-ID focus within the airline indus- 
try has been to create a, low cost, passive RF tag system to 
replace existing Barcodes. These tags are placed on bags 
upon check-in and would provide enhanced rapid sorting as 
well as improved identity of the bags. These tags would be 
used once and have a pre-assigned fixed ID. 

[0004] Some disadvantages of this prior art passive tag 
approach are 

[0005] Attaching a fragile chip through existing print and 
apply methods along with the rough handling typical within 
airports. Many of the problems found to date during pilot 
tests of such tags has involved damage and breakage of the 
tag during baggage transfer on conveyors. 

[0006] Major new IT (Information Technology) cost to 
track and identify the new fixed unique ID of the tags for 
each use. This also leads to costly new security issues and 
expensive access issues to any information contained within 
the remotely stored database. 

[0007] No ability to provide detailed bag pedigree (e.g. 
owner ID andlor history of bag). Moreover, only limited data 
can be captured and stored on the prior art tags. 

[0008] Since passive tags must be low cost and disposable, 
they also must be UHF (ultra high frequency) and as a result 
can only be read with expensive proximity readers that do 
not work well around nearby materials such as steel or 
liquids and thus cannot be networked effectively. Thus, such 
high frequency tags cannot provide real time inventory in 
plane or in airport storage areas, which typically have a great 
deal of such high-radio-frequency-interfering materials. 

[0009] For example if a TSA (Transportation Security 
Administration) search of the bag is necessary, the TSA 
employee will require an expensive handheld reader, that 
can rapidly access the database to obtain any information 
about the owner of the bag. A typical reader that would 
provide this information would currently cost about 
$5,000.00lunit. In addition, any record that the bag has been 
searched would also have to be entered, at considerable cost, 
into this database. The bag information-a fragmented pedi- 
gree, must then be stored in a remote server, and would be 
accessible only through expensive access systems. 

[0010] Additionally, once the bag is placed into the belly 
(the on-board storage, or "hold") of the plane, the bag still 

must be removed and read in time to identify the owner. For 
example if, for any reason, a passenger, who has checked 
bags on a plane, does not actually board, the procedure for 
removal of bags in order to check individual bags still is 
largely a time-consuming and expensive manual process. 
Moreover, if a bag is misrouted or misplaced, identifying or 
locating these lost bags is again a largely manual process. 

[0011] The sorting problem and bar code replacement 
solution using passive RF ID tags is largely based on 
antiquated systems approaches that in some cases may, in 
themselves, actually reduce security (e.g. because of confu- 
sion during sorting and location of misplaced bags) and 
make it difficult to provide a full interactive real-time 
pedigree. 

SUMMARY OF THE INVENTION 

[0012] The present invention makes advantageous use of 
a radio frequency (RF) tag which is provided with a fully 
programmable ID and which is operable to store a pedigree 
information about travel bags during shipment (e.g. on a 
pallet, in a baggage storage room, in the belly of an airplane, 
rail car, sea vessel or the like), and may advantageously store 
other information that might normally be stored only in a 
data base that is external to the RF tag. According to the 
invention, the data storage device (e.g. memory) of the RF 
tag stores all "pedigree" information required to identify a 
travel bag and its owner, as well as other information such 
as where the travel bag has been in its history as well as its 
next shipping destination. 

[0013] The present invention also functions as a novel 
system to overcome the prior art requirement for an external 
searchable database by providing data and information 
stored in the memory of the RF tag attached to the product 
and is thus stored at all times with the bag, so that no 
additional data transfer is required. All information required 
to track the freight within an airport baggage room or in the 
hold of an airplane may then be carried in a hierarchy of RF 
tags (e.g. attached to individual luggage bags, to pallets1 
ULD's that hold many tagged bags, and to a larger reposi- 
tory (e.g. bellyhold of airplane, or baggage warehouse) 
which holds object-bearing pallets; the memories of all these 
nested RF tags can be read and searched without any 
external access to data or databases. Advantageously, first 
level pallet RF tags can read travel bag RF tags, and higher 
level baggage room or airplane hold RF tags can read first 
level tags. Moreover, the invention provides for immediate 
transmission of such read data to an unalterable store (e.g. 
via satellite to a remote write-once-only CD recorder). 

[0014] The invention thus also provides a method and 
system for obtaining complete nested identification, desti- 
nation, and historical information about shipped travel bags, 
the contents of pallets/ULD's upon which the travel bags are 
disposed, and the contents of airplanes and other higher level 
repositories in which the pallets are disposed without requir- 
ing access to external databases to obtain the information. 
For this purpose, the travel bags, first level pallets/ULD's, 
and higher level repositorieslairplanes carry RF tags (some- 
times called "RF SQL" tags-radio frequency structured 
query language tags) which contain a storage device to store 
identification information about the travel bag, pallet, or 
higher level repository to which they are attached. More- 
over, RF SQL tags that are to be attached to product travel 



Oct. 5,2006 

bags also store destination and historical information about 
the travel bag, while pallet and higher level repository RF 
SQL tags store identification information about the travel 
bags then disposed on the pallet and the pallets disposed in 
the airplane or other higher level repository, respectively. 

[0015] Broadly and generally, the present invention pro- 
vides a method for accessing information about a travel bag 
during shipment thereof (e.g. via airline), the aforesaid 
method comprising the steps of 

[0016] a) associating a radio frequency (RF) travel bag tag 
with said travel bag, the aforesaid travel bag RF tag com- 
prising a storage device operable to store information, the 
stored information comprising both identification informa- 
tion that identifies the aforesaid travel bag and an owner (e.g. 
name, address) thereof and database information concerning 
characteristics of the travel bag, the aforesaid database 
information being selected from information concerning the 
destination, origin, travel history of bag, and historical 
characteristics of said travel bag, the aforesaid RF travel bag 
tag further comprising a first loop antenna, a transceiver 
operatively connected with the aforesaid first loop antenna 
and operable to receive a first RF interrogation signal at a 
low frequency not exceeding 15 MHz (e.g. 128 H z )  from 
a first reader and to transmit RF signals in response thereto, 
a microprocessor operable to control data flow between said 
data storage device and said transceiver in response to said 
RF interrogation signal, and an energy storage device for 
providing energy to said transceiver, data storage device, 
and said microprocessor; 

[0017] b) interrogating the aforesaid RF travel bag tag 
with said RF interrogation signal from the aforesaid first 
reader to obtain the aforesaid stored information. 

[0018] According to another preferred embodiment, the 
method comprises the step of c) transmitting the aforesaid 
RF signals (e.g. by cable or by high frequency RF) from the 
aforesaid transceiver at step (a) to a central monitoring 
station for auditable recording thereat (e.g. on a write-once- 
only CD). 

[0019] Preferably, the aforesaid RF travel bag tag further 
comprising a display (e.g. LCD) for displaying a selection of 
the aforesaid stored ID and pedigree information upon 
carrying out interrogation step (b). Moreover, the aforesaid 
RF travel bag tag preferably further comprises an indicator 
device (e.g. an LED) operable to provide an indication (e.g. 
flashing light, buzzing sound) in response to interrogation of 
the RF travel bag tag upon carrying out interrogation step (b) 
by using the aforesaid first RF interrogation signal. 

[0020] According to a preferred embodiment, the afore- 
said travel bag may be disposed at a first level repository 
(e.g. pallet or ULD-an airline Unit Load Device), the 
aforesaid method then further comprising a step of associ- 
ating a first level RF tag with the aforesaid first level 
repository, the aforesaid first level RF tag comprising a first 
level data storage device operable to store first level infor- 
mation, the first level stored information comprising both 
first level identification information that identifies the afore- 
said first level repository (e.g. ULD) and the aforesaid travel 
bag disposed thereat and first level database information 
concerning characteristics of the aforesaid first level reposi- 
tory, the aforesaid first level database information being 
selected from information concerning the destination, ori- 

gin, and historical characteristics of said first level reposi- 
tory, the aforesaid first level RF tag further comprising a 
second loop antenna, a second transceiver operatively con- 
nected to said second antenna and operable to receive a 
second RF interrogation signal at a low frequency not 
exceeding 15 MHz (e.g. 128 H z )  from a second reader and 
to transmit RF signals in response thereto, a first level 
microprocessor operable to control data flow between the 
aforesaid first level data storage device and the aforesaid 
second transceiver in response to the aforesaid second RF 
interrogation signal, and an energy source (e.g. battery, solar 
cell, transponder, directly connected external power) for 
providing energy to the aforesaid second transceiver, first 
level data storage device, and first level microprocessor; 

[0021] b) interrogating the aforesaid first level RF tag with 
the aforesaid second interrogation signal from the aforesaid 
second reader to obtain the aforesaid first level stored 
information. 

r00221 According to a another embodiment in which the 
L 2 u 

aforesaid travel bag is disposed at a first level repository 
(e.g. palletiULD), and the aforesaid first level repository is 
disposed at a higher level repository (e.g. airplane, ware- 
house baggage room), the novel method further comprises a 
step of associating (e.g. attaching) a higher level RF tag with 
the aforesaid higher level repository (e.g. airplane), the 
aforesaid higher level RF tag serving as the aforesaid second 
reader and comprising a higher level data storage device 
operable to store higher level information, the stored higher 
level information comprising both identification information 
that identifies the aforesaid higher level repository (e.g. 
airplane) and the aforesaid first level repository (e.g. ULD) 
stored thereat and database information concerning charac- 
teristics of the aforesaid higher level repository, the afore- 
said database information being selected from information 

u 

concerning the destination, origin, and historical character- 
istics of the aforesaid higher level repository, the aforesaid 
higher level RF tag further comprising a third loop antenna, 
a third transceiver operatively connected to the aforesaid 
third loop antenna and operable to transmit the aforesaid 
second RF interrogation signal at the aforesaid low fre- 
quency (below 15 MHz) to the aforesaid first level RF tag, 
a higher level microprocessor operable to control data flow 
between the aforesaid higher level data storage device and 
the aforesaid third transceiver, and an energy source (e.g. 
battery, solar cell, transponder, directly connected external 
power) for providing energy to the aforesaid third trans- 
ceiver, higher level data storage device, and higher level 
microprocessor. 

[0023] Preferably, the aforesaid second reader being in 
operative communication with a central monitoring station 
(e.g. via the internet from the second reader's IP address). 

[0024] According to another preferred embodiment, the 
method comprises the step of c) transmitting the aforesaid 
RF signals (e.g. by cable or by high frequency RF) from the 
aforesaid transceiver at step (a) to a central monitoring 
station for auditable recording thereat (e.g. on a write-once- 
only CD). 

[0025] The invention also provides a system for accessing 
information about a travel bag during shipment thereof (e.g. 
via airline). The aforesaid system comprises: 

[0026] a) a radio frequency (RF) travel bag tag associated 
with the aforesaid travel bag, the aforesaid travel bag RF tag 
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comprising a travel bag data storage device operable to store 
information. the stored information comvrisin~ both identi- . u 

fication information that identifies the aforesaid travel bag 
and an owner (e.g. name, address) thereof and database 
information concerning characteristics of the travel bag, the 
aforesaid database information being selected from infor- 
mation concerning the destination, origin, travel history of 
bag, and historical characteristics of the aforesaid travel bag, 
the aforesaid RF travel bag tag further comprising a first 
loop antenna, a transceiver operatively connected with the 
aforesaid first antenna and operable to receive a first RF 
interrogation signal at a low frequency not exceeding 15 
MHz (e.g. 128 kHz) from a first reader and to transmit RF 
signals in response thereto, a microprocessor operable to 
control data flow between the aforesaid data storage device 
and the aforesaid transceiver in response to the aforesaid RF 
interrogation signal, and an energy storage device for pro- 
viding energy to the aforesaid transceiver, data storage 
device, and microprocessor; 

[0027] b) an aforesaid first reader interrogating the afore- 
said RF travel bag tag with the aforesaid first RF interro- 
gation signal from to obtain the aforesaid stored informa- 
tion. 

[0028] Preferably, the aforesaid RF travel bag tag further 
comprises a display (e.g. LCD) for displaying a selection of 
the aforesaid stored information upon carrying out interro- 
gation step (b). Advantageously, the aforesaid RF travel bag 
tag may further comprise an indicator device (e.g. an LED) 
operable to provide an indication (e.g. flashing light, buzz- 
ing sound) in response to interrogation of the aforesaid RF 
travel bag tag upon carrying out interrogation step (b) by 
using the aforesaid first RF interrogation signal. 

[0029] According to a preferred embodiment of the novel 
system, the aforesaid travel bag is disposed at a first level 
repository (e.g. pallet/ULD), the aforesaid first level RF tag 
being associated with (e.g. attached to) the aforesaid first 
level repository, the aforesaid first level RF tag comprising 
a first level data storage device operable to store first level 
information, the first level stored information comprising 
both first level identification information that identifies the 
aforesaid first level repository and the aforesaid travel bag 
disposed thereat and first level database information con- 
cerning characteristics of the aforesaid first level repository. 
The aforesaid first level database information is selected 
from information concerning the destination, origin, and 
historical characteristics of the aforesaid first level reposi- 
tory. The aforesaid first level RF tag further comprises a 
second loop antenna, a second transceiver operatively con- 
nected to the aforesaid second antenna and operable to 
receive a second RF interrogation signal at a low frequency 
not exceeding 15 MHz (e.g. 128 H z )  from a second reader 
and to transmit RF signals in response thereto, a first level 
microprocessor operable to control data flow between said 
first level data storage device and the aforesaid second 
transceiver in response to the aforesaid second RF interro- 
gation signal, and an energy source (e.g. battery, solar cell, 
transponder, directly connected external power) for provid- 
ing energy to said second transceiver, first level data storage 
device, and first level microprocessor; 

[0030] b) an aforesaid second reader operable for interro- 
gating the aforesaid first level RF tag with the aforesaid 
second interrogation signal to obtain the aforesaid first level 

[0031] According to another embodiment of the novel 
system, the aforesaid travel bag is disposed at a first level 
repository (e.g. pallet/ULD) which is disposed at a higher 
level repository (e.g. airplane, warehouse baggage room), 
the aforesaid system further comprising a higher level RF 
tag associated with the aforesaid higher level repository, the 
aforesaid higher level RF tag serving as the aforesaid second 
reader and comprising a higher level data storage device 
operable to store higher level information. The stored higher 
level information comprises both identification information 
that identifies the aforesaid higher level repository (e.g. 
airplane, flight number) and the aforesaid first level reposi- 
tory (e.g. ULD) stored thereat and database information 
concerning characteristics of the aforesaid higher level 
repository, the aforesaid database information being selected 
from information concerning the destination, origin, and 
historical characteristics (e.g. most recent flights) of the 
aforesaid higher level repository. The aforesaid higher level 
RF tag further comprises a third loop antenna, a third 
transceiver operatively connected to the aforesaid third loop 
antenna and operable to transmit the aforesaid second RF 
interrogation signal at the aforesaid low frequency to the 
aforesaid first level RF tag, a higher level microprocessor 
operable to control data flow between the aforesaid higher 
level data storage device and said third transceiver, and an 
energy source (e.g. battery, solar cell, transponder, directly 
connected external power) for providing energy to the 
aforesaid third transceiver, higher level data storage device, 
and higher level microprocessor. Preferably, the aforesaid 
second reader is in operative communication, as by a satel- 
lite link from an on-board server, with a central monitoring 
station (e.g. via the internet from the second reader's IP 
address). The communicated data is preferably recorded on 
a remote write-once-only CD or other data storage device 
which is available for audit by the TSA, the airline, as well 
as the bag owner. 

[0032] For use in a system for accessing information about 
a travel bag during shipment (e.g. via airline) thereof, the 
present invention also provides a radio frequency (RF) travel 
bag tag operable to be associated with the aforesaid travel 
bag, the aforesaid RF travel bag tag comprising a data 
storage device operable to store information, the stored 
information comprising both identification information that 
identifies the aforesaid travel bag and database information 
concerning characteristics of the aforesaid travel bag. The 
aforesaid database information is selected from information 
concerning the destination, origin, identification (e.g. name, 
address) of owner, travel history of bag and owner, and 
historical characteristics of the aforesaid travel bag. The 
aforesaid RF travel bag tag further comprises a first loop 
antenna, a transceiver operatively connected with the afore- 
said first loop antenna and operable to receive an RF 
interrogation signal, at a low frequency not exceeding 15 
MHz (e.g. 128 H z ) ,  from a first reader and to transmit RF 
signals in response thereto, a microprocessor operable to 
control data flow between the aforesaid data storage device 
and the aforesaid transceiver in response to the aforesaid RF 
interrogation signal, and an energy storage device for pro- 
viding energy to the aforesaid transceiver, data storage 
device, and microprocessor. 

[0033] Advantageously, the aforesaid RF travel bag tag 
may further comprise a display (e.g. LCD) for displaying a 
selection of the aforesaid stored information upon carrying 
out interrogation step (b). Moreover, the aforesaid RF travel stored information. 
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bag tag may further comprise an indicator device (e.g. an 
LED) operable to provide an indication (e.g. flashing light, 
buzzing sound) in response to interrogation of the aforesaid 
RF travel bag tag upon carrying out interrogation step (b) by 
using the aforesaid first RF interrogation signal. 

[0034] The invention further provides a first level RF tag 
for use in a system for accessing information about a travel 
bag during shipment thereof, the aforesaid travel bag having 
attached thereto a travel bag RF tag as set forth hereinabove, 
the aforesaid travel bag being disposed at a first level 
repository (e.g. pallet/ULD), the aforesaid first level RF tag 
being associated with the aforesaid first level repository, the 
aforesaid first level RF tag comprising a first level data 
storage device operable to store first level information. The 
first level stored information comprises both first level 
identification information that identifies the aforesaid first 
level repository and the aforesaid travel bag disposed thereat 
and first level database information concerning characteris- 
tics of the aforesaid first level repository, the aforesaid first 
level database information being selected from information 
concerning the destination, origin, and historical character- 
istics of the aforesaid first level repository. The aforesaid 
first level RF tag further comprises a second loop antenna, 
a second transceiver operatively connected to the aforesaid 
second antenna and onerable to receive a second RF inter- 
rogation signal at a low frequency not exceeding 15 MHz 
(e.g. 128 kHz) from a second reader and to transmit RF 
signals in response thereto, a first level microprocessor 
operable to control data flow between the aforesaid first 
level data storage device and the aforesaid second trans- u 

ceiver in response to the aforesaid second RF interrogation 
signal, and an energy source (e.g. battery, solar cell, tran- 
sponder, directly connected external power) for providing 
energy to the aforesaid second transceiver, the first level data 
storage device, and first level microprocessor; the aforesaid 
second reader being operable for interrogating the aforesaid 
first level RF tag with said second interrogation signal to 
obtain the aforesaid first level stored information. 

[0035] The invention also provides a higher level RF tag 
for use in a system for accessing information about a travel 
bag during shipment thereof, the aforesaid travel bag being 
disposed at a first level repository (e.g. palletiULD), the 
aforesaid first level repository comprising a first level RF tag 
as set forth hereinabove, the aforesaid first level repository 
being disposed at a higher level repository (e.g. airplane, 
warehouse baggage room), the aforesaid higher level RF tag 
being associated with the aforesaid higher level repository. 
The aforesaid higher level RF tag serves as said second 
reader and comprising a higher level data storage device 
operable to store higher level information, the stored higher 
level information comprising both identification information 
(that identifies the aforesaid higher level repository (e.g. 
airplane), the aforesaid first level repository (e.g. ULD) 
stored thereat and database information concerning charac- 
teristics of the aforesaid higher level repository, the afore- 
said database information being selected from information 
concerning the destination, origin, and historical character- 
istics of the aforesaid higher level repository (e.g. flight plan 
and recent flights by airplane). The aforesaid higher level RF 
tag further comprises a third loop antenna, a third transceiver 
operatively connected to the aforesaid third loop antenna 
and operable to transmit the aforesaid second RF interroga- 
tion signal at the aforesaid low frequency (e.g. 128 kHz) to 
the aforesaid first level RF tag, a higher level microprocessor 

operable to control data flow between the aforesaid higher 
level data storage device and the aforesaid third transceiver, 
and an energy source (e.g. battery, solar cell, transponder, 
directly connected external power) for providing energy to 
the aforesaid third transceiver, higher level data storage 
device, and higher level microprocessor. 

[0036] The invention also provides a travel bag operable 
for communicating wireless radio frequency (RF) signals, 
the aforesaid travel bag comprising an antenna integrated 
therewith. Preferably, the antenna is a loop (e.g. a ferrite 
loop) embedded into the travel bag during manufacture 
thereof, and has a dimension thereof that is substantially as 
large as a dimension of said travel bag. The large dimension 
of the loop enhances the signal strength it detects, which is 
at a frequency not exceeding 15 MHz (e.g. 128 H z ) .  

[0037] Preferably, the aforesaid travel bag further com- 
prises an active RFID tag integrated therewith, the aforesaid 
RFID tag comprising a transceiver operable to transmit 
wireless RF signals through the aforesaid integrated 
antenna. Preferably, the travel bag comprises an energy 
storage device (e.g. battery or solar cell) integrated therewith 
and operable to energize said RFID tag. 

[0038] According to another embodiment, the aforesaid 
travel bag further comprises an active RFID tag attached 
thereto (e.g. integrated therewith), the aforesaid RFID tag 
comprising a transceiver, a tag antenna operable to transmit 
wireless RF signals to the aforesaid integrated antenna, a 
microprocessor, a data storage device for storing identifica- 
tion and pedigree data, and an energy storage device for 
energizing the aforesaid RFID tag. 

[0039] Preferably, the aforesaid RFID tag is active and 
further comprising a transceiver, a microprocessor, a data 
storage device operable to store a selected code (e.g. an ID 
code to identify the aforesaid travel bag or said product), and 
an energy storage device operable to energize the aforesaid 
RFID tag, the aforesaid tag antenna being operable to 
receive incoming wireless RF signals from the aforesaid 
integrated antenna and to communicate them to said trans- 
ceiver, said transceiver being operable to communicate them 
to the aforesaid microprocessor, the aforesaid microproces- 
sor being operable to read the aforesaid selected code (e.g. 
the aforesaid ID code) from the aforesaid data storage device 
in response to a selected set of aforesaid incoming wireless 
RF signals and to transmit the aforesaid selected code 
wirelessly from the aforesaid tag antenna to the aforesaid 
integrated antenna, the aforesaid integrated antenna being 
operable thereupon to transmit said ID code wirelessly to a 
field antenna of a reader. 

[0040] Preferably, this novel travel bag comprises a loop 
antenna integrated into the travel bag in each of two sub- 
stantially orthogonal dimensions thereof, and is designed for 
superior strength of signal reception by having dimensions 
thereof scaled to dimensions of the aforesaid travel bag. 

[0041] The present application also provides a method, 
system and RFID tag for determining whether a repository, 
which includes a plurality of travel bags each bearing an 
RFID tag, includes an unrecorded travel bag which is not 
known to be present at the repository. The aforesaid method 
comprises the steps of: 

[0042] a) transmitting an interrogation signal correspond- 
ing to an identity code of each travel bag that is known to be 
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present at the repository, the aforesaid interrogation signal 
being operable to evoke a confirmatory response signal 
operable to confirm the presence of a travel bag bearing an 
RFID tag which stores said identity code, and b) program- 
ming each of the aforesaid RFID tags to automatically emit 
a volunteer stowaway signal only in the event that the RFID 
tag has not emitted an aforesaid confirmatory response 
signal within a selected period of time. Preferably, each 
RFID tag is made operable to emit the aforesaid stowaway 
signal upon transmission thereto of a selected interrogation 
signal, which can correspond to an identity code that does 
not match an identity code of any RFID tag borne by any 
travel bag on said repository. 

[0043] Broadly, for such simplified polling to identify 
unknowdunrecorded "stowaways", the invention provides 
an RFID tag borne by each travel bag present at a repository, 
the aforesaid WID tag comprising: a) a storage device 
operable to store the identification (ID) code of the RFID 
tag, and b) an RF transceiver operable to acknowledge 
receipt of an interrogation signal corresponding to the afore- 
said ID code, the RF transceiver being operable to auto- 
matically emit a stowaway signal unless the corresponding 
RFID tag has received an interrogation signal corresponding 
to its ID code within a selected period of time, such 
stowaway signal being used as an indication that the travel 
bag is not known to be present at said repository. 

[0044] According to one embodiment, the aforesaid stow- 
away signal is emitted upon receiving a selected interroga- 
tion signal. Moreover, the selected interrogation signal may 
typically correspond to an identity code that does not match 
an identity code of any RFID tag borne by any travel bag at 
said repository. 

[0045] The invention also provides a system for determin- 
ing whether a repository, which includes a plurality of travel 
bags each bearing an RFID tag, contains an unrecorded 
travel bag which is not known to be present at said reposi- 
tory. This system comprises: 

[0046] a) a reader operable to transmit an interrogation 
signal corresponding to an identity code of each RFID tag 
that is known to be present at the aforesaid repository, 

[0047] b) a storage device within each of the aforesaid 
RFID tags for storing an identity code thereof, 

[0048] c) a transceiver within each of the RFID tags, the 
transceiver being operable to transmit a confirmatory 
response signal in response to the interrogation signal when- 
ever the interrogation signal corresponds to an identity code 
stored in the storage device of the RFID tag being read, for 
confirming the presence of a travel bag bearing an RFID tag 
which stores that identity code, the transceiver being oper- 
able to transmit automatically a volunteer stowaway signal 
only in the event that the transceiver has not emitted a said 
confirmatory response signal within a selected period of 
time. 

[0049] Preferably again, each aforesaid transceiver is 
operable to transmit the aforesaid stowaway signal upon 
transmission thereto of a selected interrogation signal. This 
selected interrogation signal preferably corresponds to an 
identity code that does not match an identity code of any 
RFID tag borne by any travel bag at the repository. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0050] The invention will be described with respect to a 

[0051] FIG. 1 is schematic view of an active RF travel bag 
tag according to the present invention. 

[0052] FIG. 2 is a schematic view of the components of 
the active RF travel bag tag shown in FIG. 1. 

[0053] FIG. 3 is a schematic view of an active RF travel 
bag tag of FIG. 1, a first level RF tag (e.g. for a pallet or 
ULD), and a higher level tag (e.g. for an airplane or airport 
baggage area), together with a depiction of the nested 
database data respectively stored on these three tags. 

[0054] FIG. 4 is a schematic perspective view of a travel 
bag according to the invention, with a loop antenna inte- 
grated therein. 

[0055] FIG. 5 is a schematic perspective view of novel 
system including a ULD (Unit Load Device) with travel 
bags therein. 

r00561 FIG. 6 is a schematic nersnective view of a novel 
L L L 

system including a higher level repository, in the form of an 
airplane, with ULD's (Unit Load Devices) therein. 

[0057] FIG. 7 is a schematic perspective view of a reader 
interrogating a tag attached to a novel travel bag that has a 
loop antenna integrated therewith. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

[0058] In FIG. 1, the basic RF travel bag tag 1 includes an 
optional liquid crystal display (LCD) 7. The LCD may be 
used to indicate the identifying number of the travel bag to 
which the tag is attached to permit simple visual inspection 
of the LCD 7. The tag may also be provided with a buzzer 
or LEDs, may be used for picking and putting specific travel 
bags off a pallet truck, ULD, or the like-as by sending a RF 
wireless signal with the tag identification code to cause the 
tag 1 with the specified ID code to reveal its identity by 
illuminating its LED. 

[0059] As shown in FIG. 2, tag 1 includes a micropro- 
cessor 2, a RAM memory data storage device 3, an RF 
transceiver 4 that allows tag 1 to communicate wirelessly 
using very low radio frequency (RF), and a data storage 
device in the form of a lithium battery 5 for powering of all 
these components of the active RF travel bag tag 1. Accord- 
ing to the present invention, this RF transceiver 4 utilizes a 
low-frequency of less than 15 MHz, and preferably below 1 
MHz (e.g. 128 kHz) together with a loop antenna 6, which 
provides immunity from interference and signal blocking in 
harsh environments that may be caused at higher RF fre- 
quencies by nearby steel structures and metal travel bags. 

[0060] The present invention thus provides a novel low 
cost active RF tag 1 that works at very low frequencies and 
may be called the "t-Tag". The t-Tag has many advantages 
over known passive high frequency tags and active high 
frequency tags: 

[0061] (1) Long batterylife (10-15 years). It is well known 
that most other active tags (which operate at high fre- 
quencies, such as 100 MHz) have two year battery life 
with large heavy duty batteries. 

[0062] (2) Low cost. t-Tags can currently be manufactured 
in small quantities for as little as $1.50. In high volumes 
and with extra memory and displays, their costs rise to drawing in several figures. 
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$4.00-$5.00. It should be noted, for comparison purposes, 
that active high frequency tags often cost from $50-$125. 

[0063] (3) Small Credit Card Size for t-Tags. By compari- 
son, known high frequency active tags can be of the size 
of a video tape cartridge. 

[0064] (4) t-Tags are long-range and networkable. Many 
thousands of t-tags can be read within a loop antenna area 
(e.g. 50 feet in average diameter) without human inter- 
vention. The t-Tag is thus suitable for real time inventory 
tracking of luggage bags on a shelf in a holding area, or 
even within a baggage storage area of an aircraft. Such 
long-range networking is not possible with known high 
frequency passive tags. 

[0065] (5) Harsh environment friendly. The novel t-Tags 
will work around steel and liquids in contrast to known 
high frequency tags. Such operation is not possible with 
known passive tags and high frequency active tags. 

[0066] (6) t-Tags are "smart" They can have a full pro- 
grammable microprocessor on-board as well as read write 
memory (e.g. up to 32K RAM). 

[0067] Moreover, t-Tags are especially attractive for use, 
not only on luggage bags, but also in medical, military and 
other commercial applications on high valued, pedigree- 
critical assets. 

The Reusable Smart Luggage Tag 

[0068] As will therefore be understood, a t-Tag is a low 
cost, smart, active tag that can be permanently attached to a 
travelers bag in the same manner as any permanent luggage 
tag would be attached to a bag. The t-Tag would carry the 
full pedigree of the bag and of its owner, which would be 
stored only within the t-Tag itself. This pedigree would 
typically include the owner's name, address, and the like, 
along with a full history of the bag, (e.g. where the bag has 
been in last vear). In addition. a service can then be vrovided 

2 ,  

to offer real-time online information about bag location as it 
travels through the airline system, along with the pedigree of 
the bag. The t-Tags are readable from a distance, or by 
low-cost, handheld PDA-like readers anywhere within the 
airline system. They also may be read with a large loop 
antenna within a physical storage area, or on the aircraft. 
Thus, a real time inventory of t-Tags in these locations can 
be done without any manual human intervention. 

[0069] Thus, since the tags would be readable in a holding 
area as well as in the belly of a plane, it is easy to locate a 
bag if a passenger did not actually board. Additionally, 
status, location, and other information associated with the 
transport of the bag would be available online to the pas- 
senger, to the Airline, and to security organizations such as 
TSA. The full pedigree of the bag, i.e. owner, address, phone 
number, special travel status, full history of the bag, previous 
security checks, and any other relevant information is stored 
in the tag's memory directly. Thus, this useful data can be 
obtained without the need to access remote databases, which 
may be unavailable when the information is needed (e.g. to 
make security-related decisions about airline baggage). The 
t-Tag can be attached to the outside of the travel bag, or it 
may be placed inside its pocket and will still be readable by 
a loop antenna. 

[0070] Each t-Tag would currently cost on the order of 
$1.50 to manufacture and is not intended to be disposable; 

it can be re-used many thousands of times. The advantages 
of maintaining a full bag pedigree, with minimal new IT, and 
the ability to read the bags with automated systems in the 
belly of the plane or on the floor of an airport are obvious. 
Another major advantage is that the novel tags are totally 
reusable for the life of the bag and as a result will have a 
much lower net cost per use going forward. This low cost is, 
of course, based upon widespread use in penetration of the 
tag by the airlines and by travelers. 

[0071] Travelers would also obtain several benefits includ- 
ing availability of on-line tracking of bags, improved bag 
identity, and the advantage that the same tags may optionally 
also be used to provide airlines, casinos, airport clubs, hotels 
with identity information as well as preferences (e.g. drinks, 
meals, window seats, aisle seats, spouse's name, and the 
like). 

A Sample Pedigree in a t-Tag 

[0072] Thomas Ho 

[0073] Born Dec. 1, 1973, Boulder Co 

[0074] Freq Travel Program ID 456673321 

[0075] 145 River Road 

[0076] Boston Mass. 

[0077] 617-778-9867 

[0078] 617-668-9999 Cell Emp Visible Assets Inc. 4 years 

[0079] Previous Address Jul. 23, 2001 

[0080] 114 Store Street 

[0081] Atlanta, Ga. 

[0082] Bag Pedigree 

[0083] Sep. 1, 2004 

[0084] 12:33 checked BOS-ATL 

[0085] 12:45 post 23 BOS 

[0086] 12:47 post 34 BOS 

[0087] Flight 3476 AA ATL 

[0088] 14:33 3476 M ATL 

[0089] 14:45 post 23 ATL 

[0090] 14:47 post 45 ATL 

[0091] 14:49 belt 23 ATL 

[0092] 14:54 removed belt 23 

[0093] Aug. 6, 2004 

[0094] 12:22 checked BOS-ATL 

[0095] 12:35 post 23 BOS 

[0096] 12:37 post 34 BOS 

[0097] TSA Checked (ID 3456) opened OK 

[0098] Flight 3476 AA ATL 

[0099] 14:13 3476 AA ATL 

[0100] 14:27 post 23 ATL 

[0101] 14:48 post 45 ATL 

[0102] 14:59 belt 23 ATL 
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[0103] 15:04 removed belt 23 

[0105] 12:22 checked BOS-WZ 

[0106] 12:35 post 23 BOS 

[0107] 12:37 post 34 BOS 

[0108] Flight 3477 AA W Z  

[0110] 14:27 post 23 W Z  

[ O l l l ]  14:48 post 45 W Z  

[0112] 14:67 CDN customs (ID 44567) Opened OK 

[0113] 14:59 belt 23 ATL 

[0114] 15:04 removed belt 23 

[0115] For auditing purposes, the evolving bag pedigree 
data may be tracked in real-time and immediately stored on 
a RO (write-once-only) CD (compact disc), which may be 
located nearby or at a remote, secure facility (e.g. of the 
TSA), to thereby create a fully archived, independent audit 
trail of the pedigree and the bag. 

[0116] In practice, such t-Tags may be sold directly to the 
customer by the airlines at a modest markup. They may be 
marketed in a manner similar to the permanent identity tags 
now required by all airlines in order to check a bag (which 
now have the owner's name. address. and home vhone 
number, etc. printed on the label). The traveler can then also 
be given access (for a modest fee) to a web enabled online 
report that would provide the complete tracking history 
pedigree of the traveler's bag. Initial consumer interviews 
suggest that most consumers would be willing to pay for 
such a service simply to insure that their bag is not lost, and 
if it is lost, that it could be quickly found and returned with 
online information available to the consumer. 

[0117] For this purpose, readers (large loops or handheld 
PDA's) can be placed at strategic locations to provide 
information back to the consumer. For example, a business 
traveler with a WAP-enabled cell phone could log on to a 
tracking site while sitting on the plane before it is ready to 
take off and thereby confirm that hisiher bag has actually 
been loaded onto the plane. If, on the other hand, a bag does 
not actually get loaded on a plane, the consumer can logon 
to the website and locate it within the network. This advan- 
tageous capability alone would save many millions of dol- 
lars and improve customer relations for the airlines, while 
providing customers with a high comfort level that their 
bags are safe. 

[0118] Of course, the online software and web sites and 
related services to enable consumer access would also be 
provided back to the airlines (for a fee) and to the TSA. 

[0119] Moreover, the permanent t-Tags would be sold by 
the airlines directly to the traveler as a replacement for the 
existing permanent ID tags that are now attached to the 
baggage. 

The Smart t-Bag 

[0120] Moreover, baggage manufacturers can directly 
place the t-Tag's circuitry directly into newly created lug- 
gage, to thereby form part of the bag itself. These "smart" 

bags can be provided with additional tag memory, larger 
(and thus more sensitive) antennas, and can thus effectively 
provide the traveler with a permanent bag pedigree. For this 
purpose, simple PC-based software can be provided along 
with the customized bag as part of the package that would 
allow the tag memory to be read and modified by the 
traveler. Of course, suitable security features (acceptable to 
both the TSA and the airlines) would be provided in order to 
provide assurance that the pedigree is accurate and true. For 
audit purposes, periodic transmission of pedigree data to a 
remote write-once-only CD storage device can ensure that 
pedigree data have not been changed. 

The Current Passive Tag Sortation Programs vs t-Tag 

[0121] Finally the t-Tag system provides significant direct 
and measurable value to the key players in air travel: 

[0122] (1) The Traveler. On-line real time reports with 
positive luggage ID at a low cost. 

[0123] (2) The Airline. Online reports with luggage ID, 
plus full bag pedigree in holding areas, on conveyance, 
as well as optionally in the aircraft itself. 

[0124] (3) Security Officials. Online reports and data at 
the bag itself (no need to read database) providing full 
bag pedigree as well as ability to provide audits of 
checks and bag openings. 

[0125] (4) Airport Clubs and Hotels. Name, address, 
and other preferences. 

[0126] These benefits cannot be provided with a known 
passive barcode tag system. 

[0127] The t-tag 1 could be used for check-in very easily. 
This would replace expensive paper scanners at the gate 
kiosk for check-in and make it possible to read and write to 
these tags throughout the travel chain, a low cost with high 
security. 

[0128] If, for example, a traveler walks up to a special pad 
at the Northwest Airline check-in counter, takes his active, 
low-frequency RF t-tag that he has in his briefcase, and puts 
it near the check-in RF tag, the check-in tag could read his 
name, address and other details as well as any other of the 
information, including any security information required. 
Check the bag and write a digital signature back to the tag. 
The tag can also display on its LCD the flight number, gate 
number, time of departure and date so that the traveler can 
see where he's going and what has happened. 

[0129] The traveler then can go to the TSA security line, 
where the official looks at his ID (e.g. passport) and looks at 
the t-tag LCD display to see that the traveler has a valid date 
and a valid flight. 

[0130] After initial ID clearance by the TSA official, the 
traveler goes to the x-ray machine and again the t-tag is read, 
and the bag is cleared by TSA with an entry into the data log 
of the memory 3 of the t-tag 1 as part of the pedigree. The 
bag comes out the other side cleared, is picked up by the 
traveler, who proceeds to the gate where the t-tag 1 can be 
read again, thereby replacing the large, expensive machines 
now in place that read bar codes before entry onto the plane. 

[0131] Again our novel t-tag 1 can add to the pedigree 
loglmemory 3, the log-in dates and times, and the LCD 
display can now show my seat number. The result is a truly 



Oct. 5,2006 

paperless travel system and we have replaced expensive 
readers with low-cost readers such as reader 16 (FIG. 7 )  at 
every single check-point, and we have a low-cost tag 1 that 
has the full traveler's pedigree built into its memory 3.  

[0132] Moreover, additional layers of security can be 
added by providing a keypad on the tag based on our earlier 
disclosures relating to a security card with such a keypad to 
open doorlocks. 
[0133] In our SQL approach (as illustrated in FIG. 3) ,  low 
cost travel bag tags 1 can be placed on the individual travel 
bags 8 ,  which may be placed on a pallet or ULD 9 (as in 
FIG. 5) .  These "zero level" tags 1 may store in its memory 
3 ,  a travel bag ID number for display on LCD 7 ,  together 
with the bag owner's name and address, and a pedigree of 
the bag's history, such as its recent flight history. 
[0134] Then, a first level SQL tag 1 a, with memory, 
display, is placed on the outside or inside of each pallet or 
ULD 9 (or "first-level repository") which itself contains a 
number of individual travel bags 8 with the foregoing travel 
bag tags 1 attached. The first level SQL tag 1 a on the ULD 
9 would have stored (in its memory) its own ULD identi- 
fication number as well as the IDS of all the travel bags 8 
contained in the box. The SQL tag 1 a on the ULD 9 may 
also have its RAM memory or other storage device updated 
as it goes through the airport baggage room to the baggage 
hold area of a higher level repository, such as an airplane 
(e.g. 14 in FIG. 6) ,  and may be read in real-time as the ULD 
9 ("first level repository") moves. For powering its micro- 
processor, transceiver and other components, each ULD tag 
1 a has an energy source, which may be an energy storage 
device (such as a battery or solar cell) or a transponder coil 
device energizable by RF energy from an interrogating 
reader (such as reader 16 in FIG. 7 ,  where a ULD 9 and 
ULD tag l a  can be viewed in place of travel bag 8 and travel 
bag tag 1, respectively). 
[0135] In addition, each airplane 14 ( as a "higher level 
repository") contains a higher level SQL tag l b  that has 
stored, in its memory, its own ID number and the ID 
numbers of all ULDs 9 that the airplane 14 holds. Again 
these higher level tags l b  have a memory, transceiver, 
display, and other necessary high-capability components. 
For powering its microprocessor, transceiver and other com- 
ponents, each higher level (e.g. airplane) tag l b  has an 
energy source, which may be an energy storage device (such 
as a battery or solar cell) or a transponder coil device 
energizable by RF energy from an interrogating reader (such 
as reader 16 in FIG. 7 ,  where an airplane 14 and airplane tag 
l b  can be viewed in place of travel bag 8 and travel bag tag 
1,  respectively). 
[0136] As a result, a reader can read each higher level 
pallet SQL tag l b  to quickly obtain the ID numbers of all 
first level ULD tags l a .  In the standard protocol, the reader 
would ask each first level package SQL tag l a  with a specific 
ID to respond or chirp back. This simply confirms that each 
responding ULD tag l a  is actually present on the pallet. 
Once all the ULD SQL tags l a  have been confirmed, the 
reader would then read the travel bag ID numbers contained 
in each first level ULD SQL tag l a  at the travel bag level, 
and could interrogate, one by one, the memory 3 of each 
individual travel bag tag 1 .  This systematic "bed check" 
would confirm that all travel bags that are supposed to be 
contained on the pallet are contained. In this way, one can 
effectively cany out a fairly complete and rapid physical 
inventory. 
[0137] With this hierarchy it is possible, with a wireless 
tag reader 16, and with no prior information, to go into a 

baggage hold area of an airplane 14 and read virtually 
everything that is supposed to be present and confirm that 
the travel bags 8 on the airplane actually match what was 
ordered, or whether extra travel bags 8 ,  that have RF SQL 
tags 1, have been added. 

[0138] As will be understood, the RF SQL system thus 
provides full data about travel baggage in a nested hierar- 
chical manner, with no prior knowledge. It thus enables 
tracking of travel bags with no prior knowledge throughout 
the supply chain, as depicted in FIG. 3 .  

[0139] In prior art systems proposed for supply chains and 
tracking, the standard travel tags have barcode IDS which are 
fixed at the time of identification (e.g. name, address of 
owner, destination, and origin of flight), and thereafter move 
through the supply chain attached to the bags. At each stop 
along the shipment chain, these barcode ID tags may be read 
so that the IDS are identified and then a database with all the 
pertinent information must be interrogated. This has the 
disadvantage of having to acquire external data while flow- 
ing through the supply chain, through corresponding access 
to database information. As will be understood, according to 
the prior art, the barcode tag IDS are interrogated one travel 
bag at a time and the data for each ID must be available from 
an external database at each stop to identify or understand 
the freight travel bag, its destination, and other pertinent 
information. In addition, this fixed ID system requires 
complex communication schemes to read many tags on one 
pallet or ULD since the IDS of the tags may not be known 
in advance. This multiplexing issue leads to additional 
expense and complexity of the entire process as well as in 
systems throughout the supply chain. 

[0140] By contrast, the RF SQL tags of the present inven- 
tion can provide all information about the object, pallet, 
vessel, truck or other repository to which they are attached, 
respectively. Thus, with a very inexpensive reader 16 (see 
FIG. 7 ), and with no prior knowledge of IDS or other data, 
all pertinent pedigree and ID information may be determined 
easily and directly from the RF SQL tags 1,  l a ,  and l b  . A 
handheld reader 16, that is capable of reading all information 
by interrogating a second level tag for example, may cur- 
rently cost under $50. Once the higher level airplane tag l b  
is thus interrogated and information loaded into the hand- 
held 16 it is possible for a person to quickly locate the 
pallet/ULD 9 that contains a specific travel bag 8 via the 
illumination of LEDs or display of LCDs of zero level travel 
bag RF SQL tags 1 on bags 8 carried on that ULD 9 .  
Therefore the RF SQL tag herein reflects a portable elec- 
tronic hierarchy of data and information that makes possible 
a duplex peer-to-peer poll-based system. As will be under- 
stood, each (zero level) travel bag RF SQL tag 1,  each (first 
level) pallet RF SQL tag l a ,  and each (higher level) airplane1 
warehouse RF SQL tag l b  may have a unique internet IP 
address which will allow any internet-connected computer 
or system to quickly detect and confirm virtually any piece 
of data regarding the movement of the freight, and to readily 
access that information from anywhere via the internet. 

[0141] FIGS. 4-6 show the hierarchical sequence of zero 
level RF SQL tag 1 on the individual bag, a level one RF 
SQL tag l a  on a pallet/ULD 9 containing a number of travel 
bags 8 ,  and a higher level RF SQL tag l b  in an airplane 
containing a number of pallets. In an airplane (FIG. 6) ,  
reading of tags with hierarchically nested information on 
bags (level zero) and pallets (level 1 )  and trucks (level 2 )  can 
be done by embedded large loop antennas 11 which are 
tunable to low frequencies (e.g. less than 300 H z ) .  To serve 
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as a reader of hierarchical information on the products and 
pallets of FIGS. 5, 6,  base station 12 is connected to loop 
antennas 11 and to server 13 (which can be provided with an 
IP address for communicating the information read from the 
tags onward via the internet). Of course, as illustrated in 
FIG. 7 ,  reading of information from RF SQL tags 1 on bags 
8 as well as RF SQL tags l a  and l b  of any level can be done 
by handheld readers 16 held for transmission/receiving 
communication 17 within the range 18 of the reader 16. As 
shown in FIG. 7 ,  bag 8 has an integrated loop antenna 10a 
which ensures superior signal strength, due to its size, while 
its tag 1 communicates with antenna 10a by either direct 
hardwired connection or wirelessly from a small antenna 
located within tag 1 .  

[0142] Furthermore, a novel polling method is provided 
herein to also determine whether there are any unexpected 
"stowaway" travel bags present upon a pallet or other 
repository. For this purpose, each SQL travel bag tag is 
provided with a very simple feature that they will automati- 
cally volunteer a response (or respond to a selected standard 
ID of 00000, for example) unless they have been readlpolled 
with their correct actual ID within the last selected period 
(e.g. one minute). If a simple SQL travel bag tag has been 
read with its actual correct ID within the last one minute, that 
specific SQL travel bag tag will remain silent. Thus, at the 
conclusion of the full inventory check of SQL tags at the 
travel bag level for the entire pallet, the reader can send out 
such a selected special signalIID, thereby effectively asking 
whether there are any SQL travel bag tags contained on the 
pallet which have not been read within the last one minute. 
(Instead of using such a special signal, each SQL travel bag 
tag may instead be programmed to volunteer a response each 
minute unless it receives a signal with its correct actual ID.) 
If the reader hears a response signal, it indicates that at least 
one unidentified travel bag is contained on the pallet. In most 
cases simply knowing that such a "stowaway" travel bag is 
present somewhere on a pallet can be used to cause a simple 
physical inventory check of that pallet. Other methods can 
be used to eliminate the chirp response and possibly read the 
ID of the unknown tag. However, in most cases simply 
knowing that an extra travel bag, or even an extra package, 
is located on the pallet is sufficient information to remedy 
the error. 

[0143] The above-disclosed system offers the advantage 
of a very simple, polled, low-cost, fixed ID solution that will 
work on many other travel bag-based schemes for packag- 
ing, tracking, storing, and locating travel bags. 

[0144] Since changes and variations in details can be made 
in practicing the invention without departing from the spirit 
thereof, it is intended to include within the scope of the 
appended claims all such modifications as will be obvious to 
those skilled in the art of shipping and logistics therefor from 
the description given herein. 

What is claimed is: 
1. A method for accessing information about a travel bag 

during shipment thereof (e.g. via airline), said method 
comprising the steps of: 

a) associating a radio frequency (RF) travel bag tag with 
said travel bag, the aforesaid travel bag RF tag com- 
prising a travel bag data storage device operable to 
store information, the stored information comprising 
both identification information that identifies said 
travel bag and an owner (e.g. name, address) thereof 
and database information concerning characteristics of 

the travel bag, the aforesaid database information being 
selected from information concerning the destination. 

u 

origin, travel history of bag, and historical character- 
istics of said travel bag, the aforesaid RF travel bag tag 
further comprising a first loop antenna, a transceiver 
operatively connected with said first antenna and oper- 
able to receive a first RF interrogation signal at a low 
frequency not exceeding 15 MHz (e.g. 128 kHz) from 
a first reader and to transmit RF signals in response 
thereto, a microprocessor operable to control data flow 
between said data storage device and said transceiver in 
response to said RF interrogation signal, and an energy 
storage device for providing energy to said transceiver, 
data storage device, and said microprocessor; 

b) interrogating said RF travel bag tag with said first RF 
interrogation signal from said first reader to obtain said 
stored information. 

2 .  Amethod as set forth in claim 1, said RF travel bag tag 
further comprising a display (e.g. LCD) for displaying a 
selection of said stored information upon carrying out inter- 
rogation step (b). 

3 .  Amethod as set forth in claim 1, said RF travel bag tag 
further comprising an indicator device (e.g. an LED) oper- 
able to provide an indication (e.g. flashing light, buzzing 
sound) in response to interrogation of said RF travel bag tag 
upon carrying out interrogation step (b) by using said first 
RF interrogation signal. 

4 .  A method as set forth in claim 1, said travel bag being 
disposed at a first level repository (e.g. pallet/ULD), said 
method further comprising a step of associating a first level 
RF tag with said first level repository, said first level RF tag 
comprising a first level data storage device operable to store 
first level information, the first level stored information 
comvrising both first level identification information that . u 

identifies said first level repository and said travel bag 
disposed thereat and first level database information con- 
cerning characteristics of said first level repository, said first 
level database information being selected from information 
concerning the destination, origin, and historical character- 
istics of said first level repository, said first level RF tag 
further comprising a second loop antenna, a second trans- 
ceiver operatively connected to said second antenna and 
operable to receive a second RF interrogation signal at a low 
frequency not exceeding 15 MHz (e.g. 128 kHz) from 
second reader and to transmit RF signals in response thereto, 
a first level microprocessor operable to control data flow 
between said first level data storage device and said second 
transceiver in response to said second RF interrogation 
signal, and an energy source (e.g. battery, solar cell, tran- 
sponder, directly connected external power) for providing 
energy to said second transceiver, first level data storage 
device, and said first level microprocessor; 

b) interrogating said first level RF tag with said second 
interrogation signal from a said reader to obtain said 
first level stored information. 

5. A method as set forth in claim 4, said travel bag being 
disposed at a first level repository (e.g. pallet/ULD), said 
first level repository being disposed at a higher level reposi- 
tory (e.g. airplane, warehouse baggage room), said method 
further comprising a step of associating a higher level RF tag 
with said higher level repository, said higher level RF tag 
serving as said second reader and comprising a higher level 
data storage device operable to store higher level informa- 
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tion, the stored higher level information comprising both 
identification information that identifies said higher level 
repository (e.g. airplane) and said first level repository (e.g. 
ULD) stored thereat and database information concerning 
characteristics of said higher level repository, said database 
information being selected from information concerning the 
destination, origin, and historical characteristics of said 
higher level repository, said higher level RF tag further 
comprising a third loop antenna, a third transceiver opera- 
tively connected to said third loop antenna and operable to 
transmit said second RF interrogation signal at said low 
frequency to said first level RF tag, a higher level micro- 
processor operable to control data flow between said higher 
level data storage device and said third, and an energy source 
(e.g. battery, solar cell, transponder, directly connected 
external power) for providing energy to said third trans- 
ceiver, higher level data storage device, and said higher level 
microprocessor. 

6. A method as set forth in claim 1, said second reader 
being in operative communication with a central monitoring 
station (e.g. via the internet from the second reader's IP 
address). 

7. A method as set forth in claim 1, further comprising the 
step of c) transmitting said RF signals (e.g. by cable or by 
high frequency RF) from said transceiver at step (a) to a 
central monitoring station for auditable recording thereat 
(e.g. on a write-once-only CD). 

8. A method as set forth in claim 6, further comprising the 
step of c) transmitting said RF signals (e.g. by cable or by 
high frequency RF) from said transceiver at step (a) to a 
central monitoring station for auditable recording thereat 
(e.g. on a write-once-only CD). 

9. A system for accessing information about a travel bag 
during shipment thereof (e.g. via airline), said system com- 
prising: 

a) a radio frequency (RF) travel bag tag associated with 
said travel bag, the aforesaid travel bag RF tag com- 
prising a travel bag data storage device operable to 
store information, the stored information comprising 
both identification information that identifies said 
travel bag and an owner (e.g. name, address) thereof 
and database information concerning characteristics of 
the travel bag, the aforesaid database-information being 
selected from information concerning the destination. 

u 

origin, travel history of bag, and historical character- 
istics of said travel bag, the aforesaid RF travel bag tag 
further comprising a first loop antenna, a transceiver 
operatively connected with said first antenna and oper- 
able to receive a first RF interrogation signal at a low 
frequency not exceeding 15 MHz (e.g. 128 H z )  from 
a first reader and to transmit RF signals in response 
thereto, a microprocessor operable to control data flow 
between said data storage device and said transceiver in 
response to said RF interrogation signal, and an energy 
storage device for providing energy to said transceiver, 
data storage device, and said microprocessor; 

b) a said first reader interrogating said RF travel bag tag 
with said first RF interrogation signal to obtain said 
stored information. 

10. A system as set forth in claim 9, said RF travel bag tag 
further comprising a display (e.g. LCD) for displaying a 
selection of said stored information upon carrying out inter- 
rogation step (b). 

11. Amethod as set forth in claim 9, said RF travel bag tag 
further comprising an indicator device (e.g. an LED) oper- 
able to provide an indication (e.g. flashing light, buzzing 
sound) in response to interrogation of said RF travel bag tag 
upon carrying out interrogation step (b) by using said first 
RF interrogation signal. 

12. A system as set forth in claim 9, said travel bag being 
disposed at a first level repository (e.g. pallet/ULD), said 
first level RF tag being associated with said first level 
repository, said first level RF tag comprising a first level data 
storage device operable to store first level information, the 
first level stored information comprising both first level 
identification information that identifies said first level 
repository and said travel bag disposed thereat and first level 
database information concerning characteristics of said first 
level repository, said first level database information being 
selected from information concerning the destination, ori- 
gin, and historical characteristics of said first level reposi- 
tory, said first level RF tag further comprising a second loop 
antenna, a second transceiver operatively connected to said 
second antenna and operable to receive a second RF inter- 
rogation signal at a low frequency not exceeding 15 MHz 
(e.g. 128 H z )  from second reader and to transmit RF signals 
in response thereto, a first level microprocessor operable to 
control data flow between said first level data storage device 
and said second transceiver in response to said second RF 
interrogation signal, and an energy source (e.g. battery, solar 
cell, transponder, directly connected external power) for 
providing energy to said second transceiver, first level data 
storage device, and said first level microprocessor; b) a said 
second reader operable for interrogating said first level RF 
tag with said second interrogation signal to obtain said first 
level stored information. 

13. A system as set forth in claim 12, said travel bag being 
disposed-at a first level repository (e.g. pallet/U~6), saild 
first level repository being disposed at a higher level reposi- 
tory (e.g. airplane, warehouse baggage room), said system 
further comprising a higher level RF tag associated with said 
higher level repository, said higher level RF tag serving as 
said second reader and comprising a higher level data 
storage device operable to store higher level information, the 
stored higher level information comprising both identifica- 
tion information that identifies said higher level repository 
(e.g. airplane) and said first level repository (e.g. ULD) 
stored thereat and database information concerning charac- 
teristics of said higher level repository, said database infor- 
mation being selected from information concerning the 
destination, origin, and historical characteristics of said 
higher level repository, said higher level RF tag further 
comprising a third loop antenna, a third transceiver opera- 
tively connected to said third loop antenna and operable to 
transmit said second RF interrogation signal at said low 
frequency to said first level RF tag, a higher level micro- 
processor operable to control data flow between said higher 
level data storage device and said third, and an energy source 
(e.g. battery, solar cell, transponder, directly connected 
external power) for providing energy to said third trans- 
ceiver, higher level data storage device, and said higher level 
microprocessor. 

14. A system as set forth in claim 13, said second reader 
being in operative communication with a central monitoring 
station (e.g. via the internet from the second reader's IP 
address). 
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15. For use in a system for accessing information about a 
travel bag during shipment (e.g. via airline) thereof, a radio 
frequency (RF) travel bag tag operable to be associated with 
said travel bag, said RF travel bag tag comprising a data 
storage device operable to store information, the stored 
information comprising both identification information that 
identifies said travel bag and database information concern- 
ing characteristics of said travel bag, said database infor- 
mation being selected from information concerning the 
destination, origin, identification (e.g. name, address) of 
owner, travel history of bag and owner, and historical 
characteristics of said travel bag, said RF travel bag tag 
further comprising a first loop antenna, a transceiver opera- 
tively connected with said first loop antenna and operable to 
receive an RF interrogation signal, at a low frequency not 
exceeding 15 MHz (e.g. 128 H z ) ,  from a first reader and to 
transmit RF signals in response thereto, a microprocessor 
operable to control data flow between said data storage 
device and said transceiver in response to said RF interro- 
gation signal, and an energy storage device for providing 
energy to said transceiver, data storage device, and said 
microprocessor. 

16. An RF travel bag tag as set forth in claim 15, said RF 
travel bag tag further comprising a display (e.g. LCD) for 
displaying a selection of said stored information upon car- 
rying out interrogation step (b). 

17. An RF travel bag tag as set forth in claim 15, said RF 
travel bag tag further comprising an indicator device (e.g. an 
LED) operable to provide an indication (e.g. flashing light, 
buzzing sound) in response to interrogation of said RF travel 
bag tag upon carrying out interrogation step (b) by using said 
first RF interrogation signal. 

18. A first level RF tag for use in a system for accessing 
information about a travel bag during shipment thereof, said 
travel bag having attached thereto a travel bag RF tag as set 
forth in claim 15, said travel bag being disposed at a first 
level repository (e.g. pallet/ULD), said first level RF tag 
being associated with said first level repository, said first 
level RF tag comprising a first level data storage device 
operable to store first level information, the first level stored 
information comprising both first level identification infor- 
mation that identifies said first level repository and said 
travel bag disposed thereat and first level database informa- 
tion concerning characteristics of said first level repository, 
said first level database information being selected from 
information concerning the destination, origin, and histori- 
cal characteristics of said first level repository, said first level 
RF tag further comprising a second loop antenna, a second 
transceiver operatively connected to said second antenna 
and operable to receive a second RF interrogation signal at 
a low frequency not exceeding 15 MHz (e.g. 128 H z )  from 
a second reader and to transmit RF signals in response 
thereto, a first level microprocessor operable to control data 
flow between said first level data storage device and said 
second transceiver in response to said second RF interroga- 
tion signal, and an energy source (e.g. battery, solar cell, 
transponder, directly connected external power) for provid- 
ing energy to said second transceiver, first level data storage 
device, and said first level microprocessor; said second 
reader being operable for interrogating said first level RF tag 
with said second interrogation signal to obtain said first level 
stored information. 

19. A higher level RF tag for use in a system for accessing 
information about a travel bag during shipment thereof, said 

travel bag being disposed at a first level repository (e.g. 
pallet/ULD), said first level repository comprising a first 
level RF tag as set forth in claim 18, said first level 
repository being disposed at a higher level repository (e.g. 
airplane, warehouse baggage room), said higher level RF tag 
associated with said higher level repository, said higher level 
RF tag serving as said second reader and comprising a 
higher level data storage device operable to store higher 
level information, the stored higher level information com- 
prising both identification information (that identifies said 
higher level repository (e.g. airplane), said first level reposi- 
tory (e.g. ULD) stored thereat, and said travel bag stored at 
said first level repository) and database information con- 
cerning characteristics of said higher level repository, said 
database information being selected from information con- 
cerning the destination, origin, and historical characteristics 
of said higher level repository, said higher level RF tag 
further comprising a third loop antenna, a third transceiver 
operatively connected to said third loop antenna and oper- 
able to transmit said second RF interrogation signal at said 
low frequency to said first level RF tag, a higher level 
microprocessor operable to control data flow between said 
higher level data storage device and said third, and an energy 
source (e.g. battery, solar cell, transponder, directly con- 
nected external power) for providing energy to said third 
transceiver, higher level data storage device, and said higher 
level microprocessor. 

20. A tag as set forth in claim 15, said firstisecond reader 
being in operative communication with a central monitoring 
station (e.g. via the internet from the second reader's IP 
address). 

21. A tag as set forth in claim 16, said firstisecond reader 
being in operative communication with a central monitoring 
station (e.g. via the internet from the second reader's IP 
address). 

22. A tag as set forth in claim 17, said firstisecond reader 
being in operative communication with a central monitoring 
station (e.g. via the internet from the second reader's IP 
address). 

23. A tag as set forth in claim 18, said firstisecond reader 
being in operative communication with a central monitoring 
station (e.g. via the internet from the second reader's IP 
address). 

24. A method of determining whether a repository (e.g. 
hold of an airplane, airport baggage room), which includes 
a plurality of travel bags each bearing an RFID tag, includes 
an unrecorded travel bag which is not known to be present 
at said repository, said method comprising the steps of 

a) transmitting an interrogation signal corresponding to an 
identity code of each travel bag that is known to be 
included at said repository, said interrogation signal 
being operable to evoke a confirmatory response signal 
operable to confirm the presence, in said repository 
(e.g. hold of an airplane, airport baggage room), of a 
travel bag bearing an RFID tag which stores said 
identity code; 

b) programming each of said RFID tags to automatically 
emit a volunteer stowaway signal only in the event that 
each of said RFID tags has not emitted a said confir- 
matory response signal within a selected period of time. 

25. A method as set forth in claim 24, wherein program- 
ming step (b) requires each of said RFID tags to emit said 
stowaway signal upon transmission thereto of a selected 
interrogation signal. 
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26. A method as set forth in claim 25, wherein said 
selected interrogation signal corresponds to an identity code 
that does not match an identity code of any RFID tag borne 
by any travel bag at said repository. 

27. An RFID tag borne by each travel bag at a repository 
(e.g. hold of an airplane, airport baggage room), said RFID 
tag comprising: 

a) a data storage device operable to store the identification 
(ID) code of said RFID tag, 

b) an RF transceiver operable to acknowledge receipt of 
an interrogation signal corresponding to said ID code, 
said RF transceiver being operable to automatically 
emit a stowaway signal unless said RFID tag has 
received an interrogation signal corresponding to said 
ID code within a selected period of time, said stowaway 
signal being used as an indication that said travel bag 
is not known to be present at said repository. 

28. An RFID tag as set forth in claim 27, wherein said 
stowaway signal is emitted upon receiving a selected inter- 
rogation signal. 

29. An RFID tag as set forth in claim 28, wherein said 
selected interrogation signal corresponds to an identity code 
that does not match an identity code of any RFID tag borne 
by any travel bag at said repository (e.g. hold of an airplane, 
airport baggage room). 

30. A system for determining whether a repository (e.g. 
hold of an airplane, airport baggage room), which includes 
a plurality of travel bags each bearing an RFID tag, contains 
an unrecorded travel bag which is not known to be present 
at said repository, said system comprising: 

a) a reader operable to transmit an interrogation signal 
corresponding to an identity code of each RFID tag that 
is known to be present at said repository, 

b) a data storage device within each of said RFID tags for 
storing an identity code thereof, 

c) a transceiver within each of said RFID tags, said 
transceiver being operable to transmit a confirmatory 
response signal in response to said interrogation signal 
when said interrogation signal corresponds to an iden- 
tity code stored in the storage device of each of said 
RFID tags, for confirming the presence of a travel bag 
bearing an RFID tag which stores said identity code, 
said transceiver being operable to transmit automati- 
cally a volunteer stowaway signal only in the event that 
said transceiver has not emitted a said confirmatory 
response signal within a selected period of time, and an 
energy storage device (e.g. battery, solar cell) operable 
to energize said transceiver. 

31. A system as set forth in claim 30, wherein each said 
transceiver is operable to transmit said stowaway signal 
upon transmission thereto of a selected interrogation signal. 

32. A system as set forth in claim 31, wherein said 
selected interrogation signal corresponds to an identity code 
that does not match an identity code of any RFID tag borne 
by any travel bag at said repository (e.g. hold of an airplane, 
airport baggage room). 

33. A travel bag operable for communicating wireless 
radio frequency (RF) signals, said travel bag comprising an 

34. A travel bag as set forth in claim 33, said integrated 
antenna being embedded into said travel bag. 

35. A travel bag as set forth in claim 33, said integrated 
antenna having a dimension thereof that is substantially as 
large as a dimension of said travel bag. 

36. A travel bag as set forth in claim 33, said RF signals 
having a frequency not exceeding 15 MHz (e.g. 128 kHz). 

37. A travel bag as set forth in claim 35, said travel bag 
further comprising an RFID tag attached thereto (e.g. inte- 
grated therewith), said RFID tag comprising a transceiver 
operable to transmit wireless RF signals to said integrated 
antenna. 

38. A travel bag as set forth in claim 33, said travel bag 
further comprising an RFID tag attached thereto (e.g. inte- 
grated therewith), said RFID tag comprising a transceiver 
and a (preferably much smaller than the integrated antenna) 
tag antenna operable to transmit wireless RF signals to said 
integrated antenna. 

39. A travel bag as set forth in claim 38, said RFID tag 
being passive and further comprising a receiver, a micro- 
processor, a data storage device operable to store a selected 
code (e.g. an ID code to identify said travel bag or said 
product), and an energy storage device operable to energize 
said RFID tag, said tag antenna being operable to receive 
incoming wireless RF signals from said integrated antenna 
and to communicate them to said receiver, said receiver 
being operable to communicate them to said microprocessor, 
said microprocessor being operable to read said selected 
code (e.g. said ID code) from said data storage device in 
response to a selected set of said incoming wireless RF 
signals and to transmit said selected code wirelessly from 
said tag antenna to said integrated antenna, said integrated 
antenna being operable thereupon to transmit said ID code 
wirelessly to a field antenna. 

40. A travel bag as set forth in claim 33, said travel bag 
comprising an RFID tag embedded therein. 

41. A travel bag as set forth in claim 36, wherein said 
embedded antenna comprises a ferrite loop. 

42. A travel bag as set forth in claim 33, said integrated 
antenna comprising a loop integrated into said travel bag in 
each of two substantially orthogonal dimensions thereof. 

43. A travel bag as set forth in claim 35, said antenna 
being a loop antenna designed for superior strength of signal 
reception by having dimensions thereof scaled to dimen- 
sions of said travel bag. 

44. A travel bag as set forth in claim 37, said travel bag 
comprising an energy storage device integrated therewith 
and operable to energize said RFID tag. 

45. A travel bag as set forth in claim 37, said RFID tag 
disposed on a surface of said container and operable to 
generate a sealing signal indicating sealing of said container 
upon shrink-wrapping thereof. 

46. A travel bag as set forth in claim 35, said RFID tag 
further comprising a sensor disposed within said container 
and operable to generate a signal characteristic of a condi- 
tion experienced by said product. 

47. A travel bag as set forth in claim 46, said condition 
being selected from travel bag location (e.g. GPS coordi- 
nates), temperature, light exposure, weight, humidity, and 
shock impulse (jog). 

antenna integrated therewith. * * * * *  
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