
(12) STANDARD PATENT (11) Application No. AU 2013287197 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
RFID smart garment 

(51) International Patent Classification(s) 
G06K 19/077 (2006.01) G06K 19/07 (2006.01) 
G06K 17/00 (2006.01) H01Q 7/00 (2006.01) 

(21) Application No: 2013287197 (22) Date of Filing: 2013.03.22 

(87) WIPO No: W014/007877 

(30) Priority Data 

(31) Number (32) Date (33) Country 
13/542,684 2012.07.06 US 

(43) Publication Date: 2014.01.09 
(44) Accepted Journal Date: 2017.06.29 

(71) Applicant(s) 
DJB Group LLC;Wistron NeWeb Corporation 

(72) Inventor(s) 
Burnside, Walter D.  

(74) Agent / Attorney 
Shelston IP Pty Ltd., Level 21, 60 Margaret Street, Sydney, NSW, 2000, AU 

(56) Related Art 
WO 2010/124107 A2 
US 2010/0271187 Al 
US 7002526 B1 
US 2010/0060457 Al



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
Organization 

International Bureau 
(10) International Publication Number 

(43) International Publication Date W O 2014/007877 Al 
9 January 2014 (09.01.2014) W I PO I P CT 

(51) International Patent Classification: CORPORATION; 20 Park Avenue II, Hsinchu Science 
G06K 19/077 (2006.01) G06K 17/00 (2006.01) Park, Hsinchu, 308 (TW).  
G06K 19/07 (2006.01) H0JQ 7/00 (2006.01) (72) Inventor: BURNSIDE, Walter, D.; 5596 Capelstone 

(21) International Application Number: Lane, Dublin, OH 43017 (US).  
PCT/US2013/033488 (74) Agents: MURTAUGH, John, P. et al.; Pearne & Gordon 

(22) International Filing Date: LLP, 1801 East 9th Street, Suite 1200, Cleveland, OH 
22 March 2013 (22.03.2013) 44114-3108 (US).  

(25) Filing Language: English (81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 

(26) Publication Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
(30) Priority Data: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 

13/542,684 6 July 2012 (06.07.2012) US DO, DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT, 
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, 

(71) Applicants: DJB GROUP LLC [US/US]; 5596 Caple- KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, 
stone Lane, Dublin, OH 43017 (US). WISTRON NEWEB ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, 

[Continued on next page] 

(54) Title: RFID SMART GARMENT 

(57) Abstract: In combination, an RFID antenna array, an RFID tag reader, 
and a power supply, the foregoing components being adapted to be worn or 
otherwise borne by a person and be operatively connected so that the power 
supply powers the reader and the reader energizes the antenna array and re
ceives RFID tag signals through the antenna array while the person passes 
through an area as the person' s hands and arms are unencumbered by said 
components.  

21-4 "-21 16 

21 26 
-11" 0 

16-'-Wli u"' P 

N" 

FiG.1 
Nc



W O 2 0 1 4 /0 0 7 8 7 7 A 1l I l|||1I ||I lllllI 1 l|||1||I|I|||||||I |||11 |||||II ||||||||||||| I| ||i||| II| I| | ||| I | 

NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
RU, RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, EE, ES, Fl, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, 
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, 
ZA, ZM, ZW. SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 

(84) Designated States (unless otherwise indicated, for every GW, ML, MR, NE, SN, TD, TG).  

kind of regional protection available): ARIPO (BW, GH, Published: 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ _ with international search report (Art. 21(3)) 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,



1 

RFID SMART GARMENT 

BACKGROUND OF THE INVENTION 

[1]The invention relates to RFID implementation and, in 

particular, to portable RFID reader technology.  

PRIOR ART 

[2] Any discussion of the prior art throughout the 

specification should in no way be considered as an admission 

that such prior art is widely known or forms part of common 

general knowledge in the field.  

[3]RFID tags and readers are in use in various inventory 

control applications as well as in manufacturing, shipping, 

and other commercial activities. As the cost of RFID systems 

and RFID tags has reduced, this technology has become more 

commonplace. In retail stores, warehouses, and in the 

shipping industry, for example, hand-held readers are carried 

by employees to scan components, products, packages and other 

objects. Scanning can be done, as examples, to confirm 

inventory status or the accuracy of fulfilling a shipping 

order. Numerous other applications exist and will develop 

where portable scanners serve important functions. For the 

most part, present day portable RFID scanners are somewhat 

uni-directional and are intended to be manually pointed at the 

object to be identified.  

SUMMARY OF THE INVENTION 

[4] According to one aspect of the invention, there is 

provided, a system comprising an RFID antenna array, an RFID 

tag reader, and a power supply, the foregoing components being
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adapted to be worn or otherwise borne by a person and be 

operatively connected so that the power supply powers the 

reader and the reader energizes the antenna array and receives 

RFID tag signals through the antenna array while the person 

passes through an area as the person's hands and arms are 

unencumbered by said components, the antenna array being a 

twin feed unit of serpentine conductors with multiple dipole 

radiators, a reflective material being spaced at least % inch 

from the dipole radiators, the antenna array being arranged to 

simultaneously radiate a near zone in front of the person from 

floor level to above the person's head.  

[51 According to another aspect of the invention, the is 

provided a method of reading RFID tags in a space by using an 

RFID antenna array mounted on a torso of a person capable of 

passing through the space, the antenna array being situated on 

the torso and being in the form of twin feed serpentine 

conductors and multiple dipole radiators generally 

perpendicular to the conductors distributed over the person's 

torso with a reflective material spaced at least % inch from 

the the dipole radiators in a manner that leaves the person's 

hands and arms free to accomplish tasks other than supporting 

the antenna array while the antenna array scans the near zone 

from floor level to an overhead level and conveys RFID tag 

data to an RFID reader borne by the person.  

[6]At least an embodiment of the invention provides a portable 

RFID scanning system that can be comfortably worn, if not 

unconsciously, by an individual. The disclosed scanning 

system allows an employee to work hands free and perform 

various traditional tasks while the scanning operation is 

conducted automatically without specific attention by the 

employee. The scanning system, according to the invention,
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can be embodied in a vest-like garment fitted with an antenna 

array preferably in the form of elongated, flexible, multi

directional RFID antennas. The antennas, ideally, are of a 

type that exhibit diversity of beam direction and polarity.  

The antenna array is able to detect RFID tags throughout a 

near zone proximate to the location of the vest garment 

wearer. The antenna array is cabled to a portable reader and 

power supply carried on the vest or otherwise borne by the 

vest wearer. The garment based reader system can readily 

record the presence of any tags without any conscious effort 

on the part of the garment wearer. The tag data seen by the 

reader can be stored for later downloading or can be 

wirelessly transmitted to a separate remote controller.  

[7] The inventive smart garment, thus, has the ability to 

register the presence of tags anywhere in a near zone or space 

established by the location and/or path taken by the person 

wearing the smart garment. The wearer can circulate through a 

facility, performing tasks related or unrelated to tag reading 

and the smart garment can determine the presence of all tags 

existing anywhere in the space traversed by the wearer. In a 

retail application, a store clerk can reface the product 

shelves and respond to customers' inquiries as he or she would 

normally. While the clerk accomplishes these necessary tasks, 

the smart garment can check inventory and proper product 

location with essentially no effort or attention expended to 

deploy the RFID system.  

[81 Unless the context clearly requires otherwise, 

throughout the description and the claims, the words 

"comprise", "comprising", and the like are to be construed in 

an inclusive sense as opposed to an exclusive or exhaustive
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sense; that is to say, in the sense of "including, but not 

limited to".  

BRIEF DESCRIPTION OF THE DRAWINGS 

[9]FIG. 1 is a showing of a clerk wearing the smart garment of 

the invention in the form of a vest; 

[10] FIG. 2 is a rear view of the clerk illustrating one 

arrangement of an antenna array, a reader and associated 

battery; 

[11] FIG. 3 is a side view of the clerk diagrammatically 

illustrating the distribution of radiation from an antenna 

array of the RFID reader system associated with the smart 

garment; 

[12] FIG. 4 is a view of a preferred antenna array depicted 

in a flat configuration; and 

[13] FIG. 5 is a cross-sectional view of one of the 

antennas of the array received in an elongated padded fabric 

pouch.  

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[14] The invention relates to a portable RFID system 10 

that includes an antenna array 11, a reader 12 and a battery 

power supply 13 laid out in the plane of the drawing for 

illustration purposes in FIG. 4. A person 14 depicted in 

FIGS. 1 - 3 carries the system 10 to scan RFID tags each 

associated with an individual object, typically a product, a 

component, package, or the like. With the system 10 of the 

invention, the person 14 is free to circulate through a space 

where RFID tagged goods are situated such as, by way of 

example, a retail store, warehouse, factory, shipping depot, 

medical facility, or other space.
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[151 A preferred antenna array 11 of the present invention 

can be similar to that disclosed in U.S. Patent 8,058,998, the 

disclosure of which is incorporated herein by reference. The 

present antenna array for radiating or receiving 

electromagnetic signals, unlike that disclosed in this patent, 

comprises highly flexible elongated antennas 16 that can be 

readily folded out of a single plane and are of limited 

length.  

[16] Referring again to FIG. 4, the antenna array 11 

preferably comprises two serpentine antennas 16. Each antenna 

16, while lying on a flat support, has an elongated axis 

indicated by the broken line 17 across which a pair of 

parallel curvilinear feed lines 18 pass back and forth. The 

antennas 16 may be constructed of a rectangular, flexible, 

dielectric base sheet or film 19 such as Mylar® on which the 

feed lines 18, made of an electrically conductive material 

such as a copper or an aluminum foil, are adhesively attached 

or otherwise fixed. At spaced locations, the feed lines 18 

have perturbations in the form of relatively short stubs 21.  

The stubs or dipole radiators 21 which are designed to radiate 

RF energy are typically made of the same material as the feed 

lines and are electrically connected to a respective feed 

line. Adjacent pairs of the stubs 21, one on each feed line 

18, form dipoles. Preferably, each stub 21 extends at a right 

angle to the local part of the feed line 18 to which it is 

joined.  

[17] An antenna 16 measured along its axis 17 is about 3 

ft. long and the base sheet 19 supporting the stubs 21 is 

about 7 in. wide. Each antenna 16 is encased in a high 

durability water-resistant elongated flat fabric pouch 22. A 

soft cushion layer of batting 23 is placed in the pouch 22 on
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the side of the antenna 16 which is to face the person 14 that 

will carry the antenna array 11. A coaxial cable 24, with its 

center conductor and its outer conductive sheath each 

connected to one of the feed lines 18 of the associated 

antenna 16 projects out of a pouch 22.  

[181 An effective way of deploying the antenna array 11 is 

to attach the individual antennas 16 to the inside of a vest 

26 or similar garment. Preferably, the antennas 16 are 

positioned in the garment 26 so that one is on the left and 

one is on the right and the major length of each is at the 

front of the garment. The cables 24 are disposed on the 

inside back of the garment 26 and the radiators or stubs 21 

proximate to a cable of each antenna are adjacent a shoulder 

of the garment 26.  

[19] The pouches 22 are preferably releasably held in place 

on the interior of the garment 26 by a suitable technique such 

as with Velcro®, snaps, buttons, zippers, pockets or other 

suitable fasteners. The releasable fasteners enable the pouch 

to be removed from the garment 26 so that the garment can be 

laundered or even replaced.  

[20] The RFID reader 12 is connected to the antennas 16 

through the respective cables 24. The reader 12 and power 

supply 13, typically a rechargeable battery electrically 

connected to the reader, are carried by the person 14 wearing 

the garment 26. The reader 12 and power supply 13 can be 

located in an inner pocket on the garment 26, secured by 

fasteners to the garment, or mounted on a waist belt separate 

from the garment.  

[21] FIGS. 1 - 3 illustrate a preferred arrangement of the 

antenna array 11 being worn by the person or individual 14.  

FIG. 3 is a diagrammatic representation of the RF beams
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produced by the individual dipole radiators 21. It will be 

understood that the antenna array 11 radiates into a near 

space in front of and to the sides of the person 14 wearing it 

in a pattern that is generally columnar, extending from floor 

level to a level overhead of the person 14. Depending on the 

selected power level, the range of the antenna array 11 can be 

between 2 and 10 ft.  

[22] RF power density that reaches the user is minimal.  

The power is distributed across all of the antenna stubs 21.  

Antennas are preferably alternately powered, thus cutting the 

duty cycle in half. Further, the antennas 16 are not operated 

when the reader 12 is processing data further reducing the 

duty cycle of the antennas. The reader 12 energizes the 

antenna dipoles 21 and receives RFID signals from RFID tags 

through the antenna dipoles. Where desired, the person 14 

wearing the garment 26 can be shielded from antenna radiation 

by providing a reflective material, for example, in the form 

of a conductive metal film or cloth next to the person. The 

spacing of this reflective material, which can be provided, 

for example, by the batting 23, should be at least 3/4 in.  

from the dipoles 21.  

[23] Due to the flexibility of the pouch 22 including its 

contents and the low weight owing to its cloth/film 

construction, a person 14 wearing the garment 26 is neither 

significantly burdened nor restricted in his or her movement 

by the system 10. In particular, the person's hands and arms 

are completely free to accomplish any required task while 

wearing the garment mounted system. It will be understood 

that a person wearing the system can walk or otherwise 

traverse a space in which RFID tagged items are situated. The 

system 10 will read all of the tags within range of the
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antenna array 11. The reader 12 can either temporarily store 

the data on a device that can later transfer it to a 

controller or can wirelessly transmit the data to a remote 

controller.  

[24] While the invention has been described as being 

mounted on a vest-style garment, other arrangements are 

envisioned. Where a lab coat or gown is used as the garment 

26, the length of the antenna can be increased. It is also 

possible to arrange the antenna array in a stole or scarf 

garment. The "smart" garment based system, besides use in 

retail settings, can be used in other applications such as a 

factory assembly line, shipping department, and healthcare 

facilities. The system can verify assembly or shipping 

accuracy, among other applications, as well as inventory. In 

each application, the person wearing the system 10 is 

completely hands free and able to perform traditional or new 

manual tasks requiring unrestrained hand and/or arm movement.  

[251 Specific areas of known location at a facility such as 

a store, factory, warehouse, or like premises can be 

permanently provided with a RFID tag. The location or near 

location of an RFID tagged item can be determined and/or 

recorded when the system 10 simultaneously detects the item 

tag and a location tag. No special attention on the part of 

the person 14 is necessary to locate an item. Where the 

system 10 communicates wirelessly with a remote controller on 

a real-time basis, the controller can send directions to the 

person. For example, if the person is searching the premises 

for a particular item, the controller can indicate, by radio, 

audio or visual signal, to the person that he or she is in the 

immediate vicinity of the item. The person 14 wearing the 

garment 26 and/or the garment itself can be provided with a
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RFID tag for purposes of monitoring work activity of the 

person, especially where location indicating RFID tags are 

strategically situated on the premises.  

[26] It should be evident that this disclosure is by way of 

example and that various changes may be made by adding, 

modifying or eliminating details without departing from the 

fair scope of the teaching contained in this disclosure. The 

invention is therefore not limited to particular details of 

this disclosure except to the extent that the following claims 

are necessarily so limited.
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WHAT IS CLAIMED IS: 

1. A system comprising an RFID antenna array, an RFID tag 

reader, and a power supply, the foregoing components being 

adapted to be worn or otherwise borne by a person and be 

operatively connected so that the power supply powers the reader 

and the reader energizes the antenna array and receives RFID tag 

signals through the antenna array while the person passes 

through an area as the person's hands and arms are unencumbered 

by said components, the antenna array being a twin feed unit of 

serpentine conductors with multiple dipole radiators, a 

reflective material being spaced at least % inch from the dipole 

radiators, the antenna array being arranged to simultaneously 

radiate a near zone in front of the person from floor level to 

above the person's head.  

2. A system as set forth in claim 1, wherein the antenna 

array includes two separate twin feed antennas.  

3. A system as set forth in claim 2, wherein the antennas 

are arranged to be situated one on the left and one on the right 

of a torso of the person.  

4. A system as set forth in claim 3, wherein the antennas 

are twin feed units having dipole radiators distributed along 

their length, a dipole radiator being positionable on or behind 

a respective shoulder of the person such that it can radiate 

upwardly to a level above the head of the person.  

5. A system as set forth in claim 4, wherein said twin 

feed antennas have serpentine conductors mounted on an elongated
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flexible dielectric sheet, the sheets being adapted to overlie a 

left or right shoulder of the person.  

6. A system as set forth in claim 5, wherein the antennas 

are each disposed in an elongated fabric padded pouch.  

7. A method of reading RFID tags in a space by using an 

RFID antenna array mounted on a torso of a person capable of 

passing through the space, the antenna array being situated on 

the torso and being in the form of twin feed serpentine 

conductors and multiple dipole radiators generally perpendicular 

to the conductors distributed over the person's torso with a 

reflective material spaced at least % inch from the the dipole 

radiators in a manner that leaves the person's hands and arms 

free to accomplish tasks other than supporting the antenna array 

while the antenna array scans the near zone from floor level to 

an overhead level and conveys RFID tag data to an RFID reader 

borne by the person.  

8. A method as set forth in claim 7, wherein said antenna 

array is provided as two elongated flexible multi-radiator 

antennas, each of the antennas being draped over a respective 

shoulder of the person.  

9. A method as set forth in claim 8, wherein a radiation 

site of each antenna is located on or behind a respective 

shoulder.  

10. A method as set forth in claim 9, wherein each antenna 

is formed by twin feed lines mounted on a flexible dielectric 

sheet, each sheet being removably attached to a vest worn by the 

person.
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11. A method as set forth in claim 10, wherein the 

antennas are each contained in an elongated fabric padded pouch, 

the pouches being removably attached to the interior of the 

vest.  

12. A method as set forth in claim 7, wherein RFID tags 

are permanently located at known locations at the premises where 

the system is used.
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