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RFID ASSET IDENTIFICATION SYSTEMS 

FIELD OF THE INVENTION 

This invention is directed generally to radio frequency identification (RFID) 

5 systems, and more particularly to asset tracking systems that include RFID technology.  

BACKGROUND 

RFID systems have proven useful in locating items, in the shipping industry, and 

in other applications. RFID systems typically include a RFID reader and a RFID tag 

10 housing an antenna and a microchip. The RFID tag may be a passive RFID that uses 

energy from a radio frequency to power the tag. The RFID tag may generate a 

response to a radio frequency interrogation signal and communicate information to a 

RFID reader.  

RFID tags may be placed on a variety of shipping containers. Often times, RFID 

15 tags are placed on outer surfaces of shipping containers such that the RFID tags may 

be interrogated with an RFID reader as the shipping container moves through a 

shipping channel, such as along a conveyor belt, through a doorway, or other 

appropriate location. While RFID tags have proven useful, the accuracy of RFID tags 

has suffered in particular applications. For instance, RFID tags coupled to metal 

20 shipping containers have experienced interference in transmissions sent from the RFID 

tag caused by the proximity of the metal surface of the shipping container to the RFID 

tag. Such interference slows the process of interrogating a RFID tag and greatly 

hinders use of an RFID system. Thus, a need exists for an RFID tag capable of being 

attached to a metal surface with little or no quality degradation caused by the proximity 

25 of the metal surface to the RFID tag.  

REID tags are also used in asset tracking systems to track the location of 

reusable shipping containers. The RFID tags have included written information on an 

outer surface of the tags. In particular, RFID tags have included bar codes on an outer 

surface of the RFID tags. The bar codes enable the shipping container to be tracked 
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using conventional bar code scanning technology. However, the bar code typically 

translates into a code that is different than a code generated by the RFID tag on which the 

bar code is imprinted. The different codes are useful only in different databases or when 

combined with a translation database. As a result, difficulties are often experienced in the 

5 field when a bar code that generates a code different from an RFID tag to which it is 

imprinted is read in a warehouse that does not have the devices necessary to translate the 

bar code into usable information. These difficulties cause personnel in shipping 

warehouses and in other locations in a shipping channel to not record the shipping 

container in the asset tracking system. In addition, personnel often conclude that it takes 

1o too much time to record the shipping container when the RFID tag is not functioning 

properly or for other such reasons.  

Object of the Invention 

It is the object of the present invention to substantially overcome or ameliorate 

is one or more of the disadvantages of the prior art.  

Summary of the Invention 

The present invention provides a radio frequency identification (RFID) tag 

comprising: 

20 a body; 

an RFID system carried by the body and comprising at least one memory storage 

device for storing an asset identification number and an antenna coupled thereto, the 

RFID system is to transmit the asset identification number when interrogated; 

a human readable number visible on an outer surface of the body, with the 

25 human readable number being the same as the asset identification number; and 

a bar code visible on the outer surface of the body, with the bar code being the 

same as the asset identification number.  

Preferably, the asset identification number transmitted by the RFID system is a 

hexadecimal equivalent of an electronic product code (EPC) number, the asset 

30 identification number represented by the human readable number is a decimal equivalent 

of the EPC number, and the asset identification number represented by the bar code is a 

hexadecimal equivalent of the EPC number.  

Preferably, the body comprises a base layer to be attached to a surface, a middle 

layer coupled to the base layer, and an outer layer coupled to the middle layer; wherein
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the RFID system is carried by the middle layer, and the outer layer providing the outer 

surface of the body for displaying the human readable number and the bar code.  

Preferably, the base layer and middle layer each comprises foam.  

Preferably, the foam of at least one of the base and middle layers comprises a 

5 closed cell foam.  

Preferably, at least one of the base layer and the middle layer comprises a 

hydrophobic material.  

Preferably, the outer layer comprises a water resistant film.  

Preferably, the RFID tag further comprises an adhesive layer coupled to the base 

10 layer for attaching the body to a shipping container.  

Preferably, the at least one memory storage device comprises a first storage 

space that is read/write enabled for storage of information relating to contents being 

shipped within a shipping container and a second storage space that is read only enabled 

for storage of information relating to the shipping container.  

is The present invention also provides a radio frequency identification (RFID) tag 

comprising: 

a body comprising a base layer to be attached to a surface of an object to be 

identified, a middle layer coupled to the base layer, and an outer layer coupled to the 

middle layer; 

20 an RFID system carried by the middle layer and comprising at least one memory 

storage device for storing an asset identification number, the RFID system is to transmit 

the asset identification number when interrogated; 

a human readable number visible on an outer surface of the outer layer, with the 

human readable number being the same as the asset identification number; and 

25 a bar code visible on the outer surface of the outer layer, with the bar code being 

the same as the asset identification number.  

Preferably, the asset identification number transmitted by the RFID system is a 

hexadecimal equivalent of an electronic product code (EPC) number, the asset 

identification number represented by the human readable number is a decimal equivalent 

30 of the EPC number, and the asset identification number represented by the bar code is a 

hexadecimal equivalent of the EPC number.  

Preferably, the base layer and middle layer each comprises foam.  

Preferably, the foam of at least one of the base and middle layers comprises a 

closed cell foam.
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Preferably, at least one of the base layer and the middle layer comprises a 

hydrophobic material.  

Preferably, the RFID tag further comprises an adhesive layer coupled to the base 

layer for attaching the body to the object to be identified.  

5 

Brief Description of the Drawings 
A preferred embodiment of the present invention will now be described, by way 

of an example only, with reference to the accompanying drawings wherein: 

Figure 1 is a perspective view of an RFID tag having aspects of the invention.  

10 Figure 2 is an exploded perspective view of the RFID tag shown in Figure 1.  

Figure 3 is a perspective view of an RFID tag attached to a shipping container.  

Detailed Description of the Invention 
As shown in Figures 1-3, this invention is directed to an RFID tag 10 usable to 

is identify and track contents 22 of a shipping container 12, also referred to as an asset,
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and to identify and track the shipping container 12 itself. The RFID tag 10 is configured 

to enable shipping facilities to perform these functions with equipment that is currently 

usable by the shipping facilities. Thus, the RFID tag 10 is configured to increase 

participation by employees at the shipping facility in an asset tracking system that 

5 includes the RFID tag 10 by reducing the burden on the employees and the time 

required to participate in the system.  

In at least one embodiment, as shown in Figure 2, the RFID tag 10 may be 

formed from a body 14 that includes an RFID system 16. The RFID tag 10 may be an 

active or a passive RFID tag. The RFID system 16 may include at least one memory 

10 storage device 18 and an antenna 20. The antenna 20 may be any antenna capable of 

operating within an RFID tag. The memory storage device 18 may be configured to 

store information related to the shipping container 12 and to store information relating to 

the shipped contents 22 contained in the shipping container 12. In at least one 

embodiment, as shown schematically in Figure 2, the memory storage device 18 may 

15 include a first space 24 with read/write capability for storing information relating to 

contents 22 of a shipping container 12 and include a second space 26 with read only 

capability for storing information relating to the shipping container 12.  

For example, the first space 24 and the second space 26 each may include an 

EPC code for a product. The EPC code from the first space 24 may be a serial shipping 

20 container code (SSCC) and/or a global tradable item identifier (GTII). The EPC code 

from the second space 26 may be a serial number such as a global returnable asset 

identifier (GRAI).  
In another embodiment, the first space 24 may include information from a vendor 

regarding the products being shipped, such as the shipment date, manufactured date, 

25 cost, number of items being shipped, and other appropriate information. The second 

space 26 may include information relating to the shipping container 12, such as, but not 

limited to, the physical home location of the shipping container 12, information 

identifying the owner of the shipping container 12, such as the name address, phone 

number, and other information, the capacity of the shipping container 12, and other 

{WP259541;2} 5



WO 2007/040593 PCT/US2006/007270 

relevant information. The memory storage device 18 may be a 256 bit storage device 
or any other appropriate device. The memory storage device 18 may be a microchip or 
other appropriate device.  

As shown in Figures 1-2, the RFID tag 10 may be formed such that the antenna 
5 20 is capable of transmitting a radio frequency substantially without interference from 

the shipping container 12. In at least one embodiment, the RFID tag 10 is configured to 
enable the RFID system 16 to operate while attached to a metallic shipping container 
12. The RFID tag 10 may be formed from a body 14 that offsets an outer surface 28 of 
the RFID tag 12 at least about 3/8 of an inch from an outer surface 30 of the shipping 

10 container 30. For instance, the RFID tag 10 may be formed from a base layer 32, an 
outer layer 36, and a middle layer 38 positioned between the base and outer layers 32, 
36. The middle layer 38 may be coupled to an outer surface 39 of the base layer 32, 
and the outer layer 36 may be coupled to an outer surface 41 of the middle layer 38.  
The base layer 32 and the middle layer 38 may combined have a thickness of about 3/8 

15 of an inch. For instance, the base layer 32 and the middle layer 38 may each have a 
thickness of about 3/16 of an inch. In other embodiments, the base layer 32 and the 
middle may 38 may have different thicknesses. The base and middle layers 32, 38 may 
be formed from a foam, such as, but not limited to, a hydrophobic material, a closed cell 
foam, such as a polyethylene closed cell foam, and other appropriate materials. The 

20 outer layer 36 may be formed from a protective coating, such as, but not limited to, 
polyester or other appropriate materials. The outer layer 36 may have a thickness of 
about .002 inch. In at least one embodiment, the RFID tag 10 may be formed such that 
a thickness of foam may be adjusted so that an outer surface 28 of the tag is 
substantially flush with an outer surface 30 of the shipping container 12. This may be 

25 accomplished by attaching the RFID tag 10 to the shipping container 12 in a recess 42 
on the outer surface 30 of the container 12. In at least one embodiment, all or a portion 
of the RFID tag 10 may be encapsulated in a plastic or another suitable material which 
protects the RFID tag 10.  

{WP259541;2} 6
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The outer surface 28 of the RFID tag 10 may colored to be easily visible. In at 

least one embodiment, the outer surface 28 of the RFID tag 10 may be brightly colored 

so that the RFID tag 10 may be easily identified and located on a shipping container 12.  

The RFID tag 10 may also include an attachment device 38 for attaching the 

5 RFID tag 10 to the outer surface 30 of a shipping container 12. The attachment device 

38 may be an adhesive that may cover all of or a portion of the a surface 40 of the base 

layer 32. The adhesive may have sufficient strength to withstand about 20 psi of 

pressure.  
The RFID tag 10 may be adapted to enable a single code to be stored in at least 

10 three different manners on the tag 10. For instance, as shown in Figures 1 and 2, the 

RFID system 16 may be adapted to generate an asset identification number. A human 

readable number 44 may be visible on the outer surface 28 of the body 14, and a bar 

code 46 may be visible on the outer surface 28 of the body 14 as well. The human 
readable number 44 and the bar code 46 may be the same as the asset identification 

15 number. In at least one embodiment, the asset identification number generated by the 
RFID system 12 may be a hexadecimal equivalent of an EPC number, the asset 

identification number represented by the human readable number 44 may be a decimal 

equivalent of the EPC number, and the asset identification number represented by the 

bar code 46 may be a hexadecimal equivalent of the EPC number. Such a 
20 configuration prevents vendors and other participants in the shipping channels from 

having to generate a separate identification system.  
During use, the RFID tag 10 may be interrogated using conventional RFID 

technology. The RFID tag 10 may transmit information to an RFID reader. The 

information may be used to track the location of the asset 12 and to track the location of 

25 the shipped goods 22. It is desirable to determine the location of the shipping container 

12 because many shipping containers 12 are reusable, and an important aspect of 

managing containers 12 within shipping channels is knowing the location of shipping 
container 12. The RFID tag 10 may also be used to identify and track shipping 

containers 12 and shipped contents 22 without interrogating the RFID tag 10 with a 

{WP259541 ;2} 7
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radio frequency. Rather, identification information may be visually observed on an outer 
surface 28 of the RFID tag 10. In particular, the human readable number 44 and the 
bar code 46 enable identification information to be retrieved from the RFID tag 10 
without using RFID technology. The human readable number 44 may be any number 

5 capable of being understood by a human. For instance, the human readable number 
44 may be 51456625101041132000000111. A bar code reader may be used to read 
the bar code visible on the outer surface 28 of the RFID tag 12 to retrieve information on 
the shipping container 12 and on the contents being shipped 22.  

The foregoing is provided for purposes of illustrating, explaining, and describing 
10 embodiments of this invention. Modifications and adaptations to these embodiments 

will be apparent to those skilled in the art and may be made without departing from the 
scope or spirit of this invention.  

{WP259541;2} 8
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The claims defining the invention are as follows: 

1. A radio frequency identification (RFID) tag comprising: 

a body; 

s an RFID system carried by the body and comprising at least one memory storage 

device for storing an asset identification number and an antenna coupled thereto, the 

RFID system is to transmit the asset identification number when interrogated; 

a human readable number visible on an outer surface of the body, with the 

human readable number being the same as the asset identification number; and 

10 a bar code visible on the outer surface of the body, with the bar code being the 

same as the asset identification number.  

2. The RFID tag of claim 1, wherein the asset identification number 

transmitted by the RFID system is a hexadecimal equivalent of an electronic product code 

15 (EPC) number, the asset identification number represented by the human readable number 

is a decimal equivalent of the EPC number, and the asset identification number 

represented by the bar code is a hexadecimal equivalent of the EPC number.  

3. The RFID tag of claim 1, wherein the body comprises a base layer to be 

20 attached to a surface, a middle layer coupled to the base layer, and an outer layer coupled 

to the middle layer; wherein the RFID system is carried by the middle layer, and the outer 

layer providing the outer surface of the body for displaying the human readable number 

and the bar code.  

25 4. The RFID tag of claim 3, wherein the base layer and middle layer each 

comprises foam.  

5. The RFID tag of claim 4, wherein the foam of at least one of the base 

and middle layers comprises a closed cell foam.  

30 

6. The RFID tag of claim 3, wherein at least one of the base layer and the 

middle layer comprises a hydrophobic material.  

7. The RFID tag of claim 3, wherein the outer layer comprises a water 

35 resistant film.
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8. The RFID tag of claim 3, further comprising an adhesive layer coupled 

to the base layer for attaching the body to a shipping container.  

9. The RFID tag of claim 1, wherein the at least one memory storage 

5 device comprises a first storage space that is read/write enabled for storage of information 

relating to contents being shipped within a shipping container and a second storage space 

that is read only enabled for storage of information relating to the shipping container.  

10. A radio frequency identification (RFID) tag comprising: 

10 a body comprising a base layer to be attached to a surface of an object to be 

identified, a middle layer coupled to the base layer, and an outer layer coupled to the 

middle layer; 

an RFID system carried by the middle layer and comprising at least one memory 

storage device for storing an asset identification number, the RFID system is to transmit 

is the asset identification number when interrogated; 

a human readable number visible on an outer surface of the outer layer, with the 

human readable number being the same as the asset identification number; and 

a bar code visible on the outer surface of the outer layer, with the bar code being 

the same as the asset identification number.  

20 

11. The RFID tag of claim 10, wherein the asset identification number 

transmitted by the RFID system is a hexadecimal equivalent of an electronic product code 

(EPC) number, the asset identification number represented by the human readable number 

is a decimal equivalent of the EPC number, and the asset identification number 

25 represented by the bar code is a hexadecimal equivalent of the EPC number.  

12. The RFID tag of claim 10, wherein the base layer and middle layer each 

comprises foam.  

30 13. The RFID tag of claim 12, wherein the foam of at least one of the base 

and middle layers comprises a closed cell foam.  

14. The RFID tag of claim 10, wherein at least one of the base layer and the 

middle layer comprises a hydrophobic material.
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15. The RFID tag of claim 10, further comprising an adhesive layer coupled 

to the base layer for attaching the body to the object to be identified.  

16. A radio frequency identification tag substantially as hereinbefore described 

5 with reference to any one of the embodiments as that embodiment is shown in the 

accompanying drawings.  

Dated 11 June 2010 

CHEP Technology Pty Limited 

Patent Attorneys for the Applicant/Nominated Person 

SPRUSON & FERGUSON
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