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INDICIA READER WITH SYNCHRONIZED LIGHT 
SOURCE AND ASSOCIATED METHODS AND 

COMPUTER PROGRAM PRODUCT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of US. patent 
application Ser. No. 10/862,704, ?led Jun. 7, 2004, Which is 
hereby incorporated herein in its entirety by reference. 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to portable 
devices having indicia reading capabilities and, more par 
ticularly to equip a portable device having one or more 
devices capable of reading machine-readable indicia With 
one or more light sources that are synchronized With the 
reading of a machine-readable indicia to provide the user of 
the portable device guidance and feedback during the read 
ing operation. 

BACKGROUND OF THE INVENTION 

[0003] Where mobile telephones Were perhaps vieWed by 
many as a luxury When ?rst introduced into the marketplace, 
they are today vieWed by our society as very important, 
convenient, and useful tools. A great number of people noW 
carry their mobile devices With them Wherever they go. This 
popularity of Wireless communication has spaWned a mul 
titude of neW Wireless systems, devices, protocols, etc. 
Consumer demand for advanced Wireless functions and 
capabilities has also fueled a Wide range of technological 
advances in the utility and capabilities of Wireless devices. 
Wireless/mobile devices not only alloW voice communica 
tion, but also facilitate messaging, multimedia communica 
tions, e-mail, Internet broWsing, and access to a Wide range 
of Wireless applications and services, and include devices 
capable of capturing digital images and reading/decoding 
machine-readable indicia. 

[0004] Barcodes are Well knoWn in the art and have been 
in use for several recent decades. Though there have been 
some changes in barcodes since their inception (e.g., one 
dimensional versus tWo-dimensional, etc.), there have been 
noticeable advancements in the Way barcodes are read and 
processed. Generally, there are three types of barcode read 
ers in use: scanner or laser based, light-emitting diode (LED) 
based and camera based. With the proliferation of mobile 
phones that are equipped With digital cameras, several 
mobile phone-based barcode reader concepts have emerged. 
Furthermore, machine-readable indicia other than barcodes 
are gaining acceptance and groWing in popularity. Radio 
frequency identi?cation (RFID) transponder tags are one 
such machine-readable indicia seeing increased use because, 
at least in part, of their ability to contain and transfer more 
information than a barcode. In addition to or instead of 
barcode readers, mobile phones or other portable devices 
may be equipped With RFID readers. 

[0005] One such example of a mobile phone equipped 
With a barcode reader can be found in European Patent 
Application EP 1387560, “Portable terminal device, in par 
ticular a mobile phone, for barcode reading and for taking 
photographs,” having as an applicant, Sharp Kabushiki 
Kaisha, With a priority date of Jul. 25, 2002, and having a 
named inventor of Takeharu Muramatsu (the “Muramatsu 
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application”). The Muramatsu application discloses a por 
table telephone (10) that has a camera (12) for inputting 
information of an image of interest, a small light (13), Which 
emits light through the operation of ON/OFF button (21) 
While reading a barcode, an LCD display part (15) for 
displaying information, and a control part (31) including a 
CPU for controlling the Whole device. The control part (31) 
sWitches photography modes depending on the existence of 
objects such as natural images or barcodes. The control part 
(31) recogniZes a barcode When the device sWitches to a 
mode for barcode photography. Then, the device noti?es a 
user of the results of the recognition and then performs a 
predetermined process based on the content of the recogni 
tion. 

[0006] The Muramatsu application discloses a mobile 
phone equipped With a digital camera capable of reading 
barcodes. The phone is further equipped With a small light 
source that is operated manually by the user in connection 
With the operation of reading barcodes. The light source 
provides lighting for performing the reading operation. In 
addition, the terminal is capable of notifying the user 
Whether the barcode reading results in a success or a failure 
by Way of providing a sound, voice or displaying a message 
on a display of the mobile phone. 

[0007] While camera based barcode readers generally 
Work ?ne in good lighting conditions, if lighting conditions 
are not ideal, barcode recognition may fail. Also, When a 
user is using a mobile phone With a camera capable of 
reading barcodes, the user may not be aWare Whether the 
device has successfully read the barcode. In addition, the 
user might also experience difficulties When pointing and 
adjusting the device to the barcode in order to read the codes. 
The Muramatsu application describes means for overcoming 
some of these challenges, hoWever, it does not satisfactorily 
resolve issues regarding initial alignment of the camera With 
the barcode and poWer limitations inherent in portable 
devices. Therefore, other means are provided by this present 
invention to overcome the challenges presented and improve 
on the means provided in the Muramatsu application. 

SUMMARY OF THE INVENTION 

[0008] In light of the foregoing background, embodiments 
of the present invention provide an improved system and 
method for use of one or more light sources (e.g., LEDs) 
synchroniZed With the functions of an indicia reader in a 
portable device having an indicia reader incorporated 
therein, such as, for example, a mobile telephone having a 
camera capable of capturing and reading barcodes or a 
mobile telephone having a radio frequency identi?cation 
(RFID) reader. 

[0009] When considering the Muramatsu application 
against the present invention, it can be seen that the Mura 
matsu application fails to address the guiding and feedback 
aspects integrated into the synchroniZed light source. More 
particularly, in a barcode reading application, the Mura 
matsu application does not provide any initial guidance to 
users of a portable device about the proper distance or angle 
for reading a particular barcode. Embodiments of the present 
invention provide that information by Way of a light beam 
emitted by the light source such as, for example, a LED. In 
the Muramatsu application, the feedback of a successful 
indicia reading operation is not provided to the user by Way 
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of the light source as the Muramatsu application describes 
other Ways of providing feedback to the user upon a suc 
cessful barcode read, including generating a sound, voice or 
displaying something on the display. However, those func 
tions require additional poWer beyond What is needed for the 
light source and lead to increased overall terminal poWer 
consumption. Embodiments of the present invention, hoW 
ever, provide information about a successful indicia read 
operation to the portable device user by Way of decreasing 
poWer consumption (i.e., sWitching the light source o?). 

[0010] The embodiments of the invention provide sys 
tems, methods and computer program-products for reading 
machine-readable indicia and, in particular, RFID transpon 
der tags, With a mobile device having an indicia reader (i.e., 
an RF transceiver) incorporated therein, by use of one or 
more light sources that may illuminate the indicia under 
consideration, assist in the orientation and position of the 
indicia reading device, and indicate to the user a successful 
capture of the indicia under consideration, by use of the one 
or more light sources. The indicia may be, for example, a 
barcode or an RFID transponder tag. 

[0011] According to one aspect a terminal is provided for 
interacting With an RFID transponder tag. In one exemplary 
embodiment, the terminal may include a controller capable 
of receiving information regarding at least one RFID tran 
sponder tag having information encoded therein, an RF 
transceiver for communicating With an RFID transponder 
tag to obtain that information, and one or more sources of 
visible light. According to this exemplary embodiment, at 
least a ?rst one of the one or more sources of visible light 
remains consistently illuminated While the RF transceiver is 
positioned With respect to the RFID transponder tag and 
further While the RF transceiver is obtaining the information 
of the RFID transponder tag, such that at least the ?rst one 
of the one or more sources of visible light facilitates the RF 
transceiver in obtaining the information of the RFID tran 
sponder tag. Once the controller is capable of detecting and 
decoding the obtained information, at least the ?rst one of 
said one or more sources of visible light may be turned off 
or otherWise visually altered. 

[0012] According to another aspect a method is provided 
for obtaining information from an RFID transponder tag 
With a terminal having an RF transceiver and a controller. In 
one exemplary embodiment, the method may include: (1) 
illuminating one or more sources of visible light associated 
With the terminal; (2) positioning the terminal proximate to 
the RFID transponder tag to facilitate communication 
betWeen the RF transceiver in the terminal and the RFID 
transponder tag, Wherein the terminal is positioned such that 
the RFID transponder tag is illuminated in a ?eld of illu 
mination of the one or more sources of visible light; (3) 
receiving information from the RFID transponder tag With 
the RF transceiver While the terminal is positioned proxi 
mate to the RFID transponder tag, Wherein at least a ?rst one 
of the one or more sources of visible light remains consis 
tently illuminated While the terminal is positioned and 
further While the information is received; and (4) turning off 
or otherWise providing a visual indication With at least the 
?rst one of the one or more sources of visible light When the 
information that has been obtained from the RFID transpon 
der tag is detected and decoded by the controller. 

[0013] According to yet another aspect, a computer pro 
gram product is provided for controlling a terminal having 
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an RF transceiver for communicating With an RFID tran 
sponder tag and one or more sources of visible light and a 
controller, Wherein the computer program product includes 
a computer-readable storage medium having computer-read 
able program code portions stored therein. In one exemplary 
embodiment, the computer-readable program code portions 
include: (1) a ?rst executable portion for illuminating the 
one or more sources of visible light When the terminal is set 
to communicate With an RFID transponder tag With the RF 
transceiver; (2) a second executable portion for enabling the 
terminal to be positioned With respect to the RFID transpon 
der tag While at least a ?rst one of the one or more sources 

of visible light remains consistently illuminated; (3) a third 
executable portion for obtaining information from the RFID 
transponder tag With the RF transceiver While at least the 
?rst one of the one or more sources of visible light remains 

consistently illuminated; and (4) a fourth executable portion 
for turning off at least the ?rst one of the one or more sources 
of visible light When the terminal has obtained information 
from the RFID transponder tag and the controller has 
detected and decoded said information. 

[0014] These, and more aspects of the invention are 
described in greater detail in the draWings and description 
herein. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING(S) 

[0015] Having thus described the invention in general 
terms, reference Will noW be made to the accompanying 
draWings, Which are not necessarily draWn to scale, and 
Wherein: 

[0016] FIG. 1 is a schematic block diagram of a terminal 
comprising a mobile station, in accordance With one 
embodiment of the present invention; 

[0017] FIG. 2A illustrates a functional block diagram of a 
terminal obtaining information from a one-dimensional bar 
code, in one embodiment of the present invention; 

[0018] FIG. 2B illustrates a functional block diagram of a 
terminal obtaining information from a tWo-dimensional bar 
code, in one embodiment of the present invention; 

[0019] FIG. 2C illustrates a tWo-dimensional barcode sur 
rounded about its periphery by the ?eld of vieW (not visible 
to a user) of a digital camera, and is centered in the ?eld of 
illumination (visible to the user) of one or more light 
sources, in accordance With one embodiment of the present 
invention; 

[0020] FIG. 2D illustrates a one-dimensional barcode sur 
rounded about its periphery by the ?eld of vieW (not visible 
to a user) of a digital camera, and is centered in the ?eld of 
illumination (visible to the user) of one or more light 
sources, in accordance With one embodiment of the present 
invention; 

[0021] FIG. 3 is a functional block diagram of a terminal 
interacting With a service provider via a signaling tag, in 
accordance With one embodiment of the present invention; 

[0022] FIG. 4 is a ?owchart that describes the steps of a 
process for obtaining information from machine-readable 
indicia, in accordance With one embodiment of the inven 
tion; and 
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[0023] FIG. 5 is a ?owchart that describes the steps of a 
process for obtaining information from machine-readable 
indicia, wherein the one or more light sources and the device 
for reading the machine-readable indicia may be focused, in 
accordance with one embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0024] The present invention now will be described more 
fully hereinafter with reference to the accompanying draw 
ings, in which preferred embodiments of the invention are 
shown. This invention may, however, be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein; rather, these embodiments are 
provided so that this disclosure will be thorough and com 
plete, and will fully convey the scope of the invention to 
those skilled in the art. Like numbers refer to like elements 
throughout. 
[0025] The embodiments of the present invention may be 
described below with reference to block diagrams and 
?owchart illustrations of methods, apparatuses (i.e., sys 
tems) and computer program products according to an 
embodiment of the invention. It will be understood that each 
block of the block diagrams and ?owchart illustrations, and 
combinations of blocks in the block diagrams and ?owchart 
illustrations, respectively, can be implemented by and/or 
performed under the control of computer program instruc 
tions. These computer program instructions may be loaded 
onto a general purpose computer, special purpose computer, 
or other programmable data processing apparatus to produce 
a machine, such that the instructions that execute on the 
computer or other programmable data processing apparatus 
create means for implementing the functions speci?ed in the 
?owchart block or blocks. 

[0026] These computer program instructions may also be 
stored in a computer-readable memory that can direct a 
computer or other programmable data processing apparatus 
to function in a particular manner, such that the instructions 
stored in the computer-readable memory produce an article 
of manufacture including instruction means that implement 
the function speci?ed in the ?owchart block or blocks. The 
computer program instructions may also be loaded onto a 
computer or other programmable data processing apparatus 
to cause a series of operational steps to be performed on the 
computer or other programmable apparatus to produce a 
computer implemented process such that the instructions 
that execute on the computer or other programmable appa 
ratus provide steps for implementing the functions speci?ed 
in the ?owchart block or blocks. 

[0027] Accordingly, blocks of the block diagrams and 
?owchart illustrations support combinations of means for 
performing the speci?ed functions, combinations of steps 
for performing the speci?ed functions and program instruc 
tion means for performing the speci?ed functions. It will 
also be understood that each block of the block diagrams and 
?owchart illustrations, and combinations of blocks in the 
block diagrams and ?owchart illustrations, can be imple 
mented by special purpose hardware-based computer sys 
tems that perform the speci?ed functions or steps, or com 
binations of special purpose hardware and computer 
instructions. 

[0028] Reference is now made to FIG. 1, which illustrates 
one type of terminal 10, a mobile station, which would 

Sep. 6, 2007 

bene?t from embodiments of the present invention. It should 
be understood, however, that the mobile station illustrated 
and hereinafter described is merely illustrative of one type of 
terminal that would bene?t from the present invention and, 
therefore, should not be taken to limit the scope of the 
present invention. While several embodiments of the termi 
nal are illustrated and will be hereinafter described for 
purposes of example, other types of terminals, such as 
portable digital assistants (PDAs), pagers, laptop computers 
and other types of electronic systems, can readily employ the 
present invention. 

[0029] The terminal 10 can further be coupled to or 
incorporate one or more portable electronic media devices 
33, such as digital cameras and/or other multimedia captur 
ing, producing and/or storing devices. The terminal can be 
con?gured to communicate with the portable electronic 
devices in accordance with techniques such as, for example, 
radio frequency (RF), Bluetooth (BT), infrared (IrDA) or 
any of a number of different wireline or wireless commu 
nication techniques, including universal serial bus (USB), 
local area network (LAN) and/or wireless local area network 
(WLAN) techniques. The terminal may also be con?gured to 
communicate and/ or read data from one or more machine 

readable indicia using the same or similar techniques. Fur 
thermore, as used herein, the terms “data,”“content,”“infor 
mation” and similar terms may be used to interchangeably to 
refer to data capable of being transmitted, received and/or 
stored in accordance with embodiments of the present 
invention. Thus, use of any such terms should not be taken 
to limit the spirit and scope of the present invention. 

[0030] As shown, in addition to an antenna 12, the mobile 
station includes a transmitter 38, a receiver 40, and a 
controller 42 that provides signals to and receives signals 
from the transmitter and receiver, respectively. These signals 
include signaling information in accordance with the air 
interface standard of the applicable cellular system, and also 
user speech and/or user generated data. In this regard, the 
mobile station can be capable of operating with one or more 
air interface standards, communication protocols, modula 
tion types, and access types. More particularly, the mobile 
station can be capable of operating in accordance with any 
of a number of ?rst generation (1G), second generation 
(2G), 2.5G and/or third-generation (3G) communication 
protocols or the like. For example, the mobile station may be 
capable of operating in accordance with 2G wireless com 
munication protocols IS-l36 (TDMA), GSM, and IS-95 
(CDMA). Also, for example, the mobile station may be 
capable of operating in accordance with 2.5G wireless 
communication protocols GPRS, Enhanced Data GSM 
Environment (EDGE), or the like. Further, for example, the 
mobile station may be capable of operating in accordance 
with 3G wireless communication protocols such as Univer 
sal Mobile Telephone System (UMTS) network employing 
Wideband Code Division Multiple Access (WCDMA) radio 
access technology. Some narrow-band AMPS (NAMPS), as 
well as TACS, mobile terminals may also bene?t from the 
teaching of this invention, as should dual or higher mode 
phones (e.g., digital/analog or TDMA/CDMA/analog 
phones). 
[0031] It is understood that the controller 42 includes the 
circuitry required for implementing the audio, video and 
logic functions of the mobile station. For example, the 
controller may be comprised of a digital signal processor 
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device, a microprocessor device, and various analog-to 
digital converters, digital-to-analog converters, and other 
support circuits. The control and signal processing functions 
of the mobile station are allocated betWeen these devices 
according to their respective capabilities. The controller can 
additionally include an internal voice coder (V C) 42A, and 
may include an internal data modem (DM) 42B. Further, the 
controller may include the functionally to operate one or 
more softWare programs, Which may be stored in memory 
(described beloW). For example, the controller may be 
capable of operating a barcode decoding program that 
“reads” a captured image of a barcode. As another example, 
the controller may be capable of operating a connectivity 
program, such as a conventional Web broWser. The connec 
tivity program may then alloW the mobile station to transmit 
and receive Web content, such as according to the Hypertext 
Transfer Protocol (HTTP) and/or the Wireless Application 
Protocol (WAP), for example. 

[0032] The mobile station also comprises a user interface 
including one or more of a conventional earphone or speaker 
44, a ringer 46, a microphone 48, a display 50, an electronic 
media device 72, one or more light sources 74, and a user 
input interface, all of Which are coupled to the controller 42. 
The user input interface, Which alloWs the mobile station to 
receive data, can comprise any of a number of devices 
alloWing the mobile station to receive data, such as a keypad 
52, a touch display (not shoWn) or other input device. In 
embodiments including a keypad, the keypad includes the 
conventional numeric (0-9) and related keys (#, *), and other 
keys used for operating the mobile station. Although not 
shoWn, the mobile station can include a battery, such as a 
vibrating battery pack, for poWering the various circuits that 
are required to operate the mobile station, as Well as option 
ally providing mechanical vibration as a detectable output. 

[0033] The mobile station can also include one or more 
devices, softWare and/or logic for sharing and/or obtaining 
data from electronic devices, RFID transponder tags, bar 
codes, or the like. This aspect is further described in US. 
patent application Ser. No. 10/767,586, “TERMINAL, 
METHOD AND COMPUTER PROGRAM PRODUCT 
FOR INTERACTING WITH A SERVICE PROVIDER VIA 
A SIGNALING TAG,” ?led Jan. 29, 2004 and fully incor 
porated herein and made a part hereof (the “586 applica 
tion.”). Additionally, as described in the referenced patent 
application, the mobile station can communicate With a 
system or netWork, as shoWn in FIG. 1 of the referenced 586 
application. 

[0034] As shoWn in FIG. 1, the mobile station can include 
a short-range radio frequency (RF) transceiver or interroga 
tor 58 so that data can be shared With and/or obtained from 
electronic devices including other radio frequency transceiv 
ers (shoWn as 60 in FIG. 1 of the referenced 586 applica 
tion), and/ or RFID transponder tags (also shoWn in FIG. 1 of 
the 586 application as 56). The mobile station can addition 
ally, or alternatively, include other short-range transceivers, 
such as, for example an infrared (IR) transceiver 62, and/or 
a Bluetooth (BT) transceiver 64 operating using Bluetooth 
brand Wireless technology developed by the Bluetooth Spe 
cial Interest Group. The mobile station can therefore addi 
tionally or alternatively be capable of transmitting data to 
and/or receiving data from electronic devices and/or tags in 
accordance With such techniques. Although not shoWn, the 
mobile station can additionally or alternatively be capable of 
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transmitting and/or receiving data from electronic devices 
and/or tags according to a number of di?ferent Wireless 
netWorking techniques, including WLAN techniques such as 
IEEE 802.11 techniques or the like. Further, the mobile 
station can additionally or alternatively include a tag, such 
as an RFID transponder tag. For example, the mobile station 
can include a tag capable of transmitting and/or receiving 
data in accordance With any of a number of di?ferent Wireline 
and/or Wireless techniques in accordance With embodiments 
of the present invention. 

[0035] The mobile station can further include memory, 
such as a subscriber identity module (SIM) 66, a removable 
user identity module (R-UIM) or the like, Which typically 
stores information elements related to a mobile subscriber. 
In addition to the SIM, the mobile station can include other 
removable and/or ?xed memory. In this regard, the mobile 
station can include volatile memory 68, such as volatile 
Random Access Memory (RAM) including a cache area for 
the temporary storage of data. The mobile station can also 
include other non-volatile memory 70, Which can be embed 
ded and/ or may be removable. The non-volatile memory can 
additionally or alternatively comprise an EEPROM, ?ash 
memory or the like. The memories can store any of a number 
of pieces of information, and data, used by the mobile station 
to implement the functions of the mobile station. The 
memories can also store one or more applications capable of 
operating on the mobile station. 

[0036] The applications capable of operating on the 
mobile station can comprise any of a number of di?ferent 
applications capable of being executed by the controller 42. 
For example, the applications can include one or more 
messaging applications, such as an E-mail application, short 
messaging service (SMS), multimedia messaging service 
(MMS) application or the like, capable of sending and 
receiving messages that may include data objects such as 
text, images, audio, video and/or other multimedia. Other 
applications include those capable of decoding images 
stored in the terminal’s memory or as they are received from 
an electronic media device such as, for example, an image 
of a barcode as obtained by a digital camera. The decoded 
barcode information may be compared against one or more 
barcode standards or one or more ranges of acceptable 
barcode values to determine if the decoded barcode is 
recognized. Other such applications may receive informa 
tion from one or more RFID transponder tags and determine 
Whether such information is acceptable thereby recognizing 
such data. In addition, for example, the applications can 
include data object presentation and/or broWser applications. 
In this regard, the applications can include an image vieWer 
and/or broWser application. Additionally, or alternatively, 
the applications can include a conventional Web broWser. 
Further, for example, the applications can include directory 
applications, such as directory applications capable of pre 
senting names and associated location identi?ers, such as 
mobile telephone numbers, landline telephone numbers, 
SMS numbers, pager numbers, facsimile numbers, and/or 
electronic mail (E-mail) addresses of a number of contacts 
of a user of the mobile station. The applications are typically 
embodied in softWare, but as Will be appreciated, one or 
more applications can alternatively be embodied in ?rm 
Ware, hardWare or the like. 

[0037] In one embodiment, as shoWn in FIG. 1, the mobile 
station further includes an electronic media device 72 such 
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as, for example, a digital camera and/or a digital video 
recorder. This device can be used to obtain images and/or 
video that may be stored in the memory of the terminal, 
processed by the controller 42, or transmitted to other 
devices. In one embodiment the media device 72 is a digital 
camera that may be used to obtain an image of a barcode. 
The image of the barcode is then processed (e.g., decoded) 
by the processor 42, as such processing is knoWn in the art, 
stored in memory, or transmitted to one or more other 

devices. Furthermore, as shoWn in the embodiment of FIG. 
1, the electronic media device 72 operates With one or more 
light sources 74, as such operation is described in more 
detail beloW. The one or more light sources 74 may also 
operate in coordination With the RF transceiver 58 When 
receiving or transmitting information to an RFID transpon 
der tag. When obtaining an image of a barcode With the 
media device 72, the one or more light sources 74 are 
sWitched on and illuminate the barcode to facilitate captur 
ing the image, help the user With orientation and positioning 
of the media device 72, and provide visual indication to the 
user upon capture or decoding of the barcode. 

[0038] Reference is noW draWn to FIGS. 2A, 2B and 3, 
Which illustrate functional block diagrams of a terminal 10 
obtaining information from machine-readable indicia. More 
particularly, FIGS. 2A and 2B illustrate functional block 
diagrams of a terminal 10 having an electronic media device 
and one or more light sources obtaining an image of a 
barcode and decoding the barcode image. FIGS. 2C and 2D 
illustrate the ?eld of vieW of an electronic media device and 
the ?eld of illumination of one or more light sources of a 
terminal When reading a tWo-dimensional and a one-dimen 
sional barcode, respectively, in accordance With embodi 
ments of the invention. FIG. 3 illustrates a functional block 
diagram of a terminal 10 having an RF transceiver 58 
receiving and/or sending information from or to an RFID 
transponder tag in another embodiment of the invention. It 
is to be appreciated that a terminal 10 may be equipped With 
one or more light sources 74 and either an electronic media 

device 72 or an RF transceiver 58, or both, an electronic 
media device 72 and an RF transceiver 58. 

[0039] FIG. 2A is a functional block diagram of a terminal 
10 having an electronic media device 72, in this instance a 
digital camera, obtaining an image of a one-dimensional 
barcode 80. The terminal 10 includes one or more light 
sources 74, in this instance tWo LEDs, though it is to be 
appreciated that the one or more light sources 74 may be 
comprised of sources of light other than LEDs and may have 
more or feWer sources than two. In the embodiment of this 
FIG. 2A, the terminal 10 is placed in a barcode selection 
mode at Which point the controller operating pursuant to an 
application 78 stored in the memory 70 causes the one or 
more light sources 74 to sWitch on, thereby illuminating the 
barcode 80 under consideration. It is to be noted that the 
controller 42 performs functions under control of the appli 
cation 78 as hereinafter described in more detail. Further, it 
is to be appreciated that the terminal 10 may be placed in the 
barcode selection mode either manually or automatically 
such as, for example, by obtaining an image of a barcode. 
Illumination of the barcode 80 Will facilitate the electronic 
media device 72 (e.g., digital camera) in obtaining the image 
of the barcode 80. It is to be noted that the ?eld of 
illumination of the one or more light sources 74 can either 
be set or may be adjusted either manually or automatically 
by the user such that the ?eld of illumination corresponds 

Sep. 6, 2007 

approximately to the ?eld of vieW of the electronic media 
device 72, as shoWn in FIG. 3A. Furthermore, in one 
embodiment, the ?eld of vieW of the electronic media device 
72 may be adjusted concurrently or independently of the 
?eld of illumination of the one or more light sources 74. In 
this manner, the user of the terminal 10 can visually deter 
mine Whether they have positioned, angled and/or oriented 
the terminal 10 correctly for obtaining an image of the 
barcode 80 under consideration since the terminal 10 Will be 
correctly positioned When the light sources 74 illuminate the 
barcode 80. A barcode image 76 is then at least partially 
captured by the electronic media device 72. The barcode 
image 76 is generally stored in the volatile memory 68 of the 
terminal 10, though it may be stored in the non-volatile 
memory 70 or other random access memory. 

[0040] The controller 42 operating under control of the 
application 78 may access the barcode image 76 for decod 
ing purposes as the barcode image 76 is being captured by 
the electronic media device 72 or at some time thereafter. As 
indicated above and described herein, the application 78 
typically comprises softWare capable of being stored Within 
memory (e.g., non-volatile memory 70), and operated by a 
processor (e.g., controller 42). It should be understood, 
hoWever, that the application can alternatively comprise 
?rmWare or hardWare, Without departing from the spirit and 
scope of the present invention. 

[0041] Once the barcode 80 is decoded by the controller 
42 operating under control of the application 78, the one or 
more light sources 74 are turned off or otherwise visually 
altered (e.g., blinking, dimmed, change colors, etc.) by the 
controller 42 to indicate to the user With the one or more 
light sources 74 that the barcode 80 has been decoded and 
has been recogniZed by the controller 42 under control of the 
application 78. As previously described, recognition relates 
to comparing the decoded barcode value to one or more 
ranges of acceptable barcode values and/or determining 
Whether the decoded barcode value meets acceptable bar 
code standards (e.g., ten digits With each digit having a value 
betWeen 0 and 9, etc.) Alternatively, in one embodiment, the 
light sources 74 are turned off or otherWise altered by the 
controller 42 if an image of the barcode 80 is captured by the 
electronic media device 72. Without limitation, it is to be 
understood that information is obtained When it is recog 
niZed or When it is captured. In one embodiment, if the 
barcode is not recogniZed or an image is not obtained, then 
the controller 42 operating under control of the application 
78 Will automatically attempt to capture the barcode 80 in a 
second attempt. If the second attempt is unsuccessful, the 
application 78 causes an error message to be displayed in the 
display 50 of the terminal 10, or the user is otherWise 
visually, audibly, mechanically made aWare that the barcode 
80 under consideration has not been recogniZed and/or its 
image has not been obtained. In another embodiment, if the 
barcode is not recogniZed or an image not obtained Within a 
time period as de?ned by a timer that resides as either 
hardWare or softWare Within the terminal 10, the application 
78 causes an error message to be displayed in the display 50 
of the terminal 10, or the user is otherWise visually, audibly, 
mechanically made aWare that the barcode 80 under con 
sideration has not been recogniZed and/or its image has not 
been obtained. In other embodiments, similar operations 
may occur in the event an RFID transponder tag is not read 
by the terminal is successive attempts or Within a speci?ed 
time period. It is to be noted that by turning off the one or 
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more light sources 74 upon recognition of the barcode or 
capturing its image, the poWer supply of the terminal 10 is 
conserved. The decoded barcode information is then further 
processed by the terminal 10 and/or communicated to a 
service provider for further processing. 
[0042] FIG. 2B is also a functional block diagram of a 
terminal 10 having an electronic media device 72, in this 
instance a digital camera and is similar to that described in 
FIG. 2A, above. Here, in FIG. 2B, hoWever, the digital 
camera is obtaining an image of a tWo-dimensional barcode 
82. The terminal 10 includes one or more light sources 74, 
in this instance tWo LEDs, though it is to appreciated that the 
one or more light sources 74 may be comprised of sources 
of light other than LEDs and may have more or feWer 
sources than tWo. In the embodiment of this FIG. 2B, the 
terminal 10 is placed in a barcode selection mode at Which 
point an application 78 operated by the controller 42 causes 
the one or more light sources 74 to sWitch on, thereby 
illuminating the barcode 82 under consideration. Such illu 
mination Will facilitate the electronic media device 72 (e.g., 
digital camera) in obtaining the image of the barcode 82 by 
illuminating for the user the location of the ?eld of vieW of 
the electronic media device 72 and by providing increased 
illumination of the barcode 82. It is to be noted that the ?eld 
of illumination of the one or more light sources 74 can either 
be set or may be adjusted either manually or automatically 
by the user such that the ?eld of illumination corresponds 
approximately to the ?eld of vieW of the electronic media 
device 72. Furthermore, in one embodiment, the ?eld of 
vieW of the electronic media device 72 may be adjusted 
concurrently or independently of the ?eld of illumination of 
the one or more light sources 74. 

[0043] HoWever, as shoWn in FIG. 2B, the ?eld of illu 
mination may not be adjustable to exactly correspond With 
the ?eld of vieW of the digital camera, particularly if 
multiple sources of light are used about the periphery of the 
lens of the digital camera. Therefore, as shoWn in FIGS. 2C 
and 2D, the barcode (either tWo-dimensional 82 or one 
dimensional 80), may need to be centered in the ?eld of 
illumination provided by the one or more light sources 74 in 
order to be correspondingly centered in the ?eld of vieW if 
the electronic media device (e.g., digital camera). As shoWn 
in FIG. 2C, the tWo-dimensional barcode 82 is surrounded 
about its periphery by the ?eld of vieW 84 (not visible to the 
user) of the digital camera, and is centered in the ?eld of 
illumination 86 (visible to the user) of the one or more light 
sources 74. Likewise, as shoWn in FIG. 2D, the one 
dimensional barcode 80 is surrounded about its periphery by 
the ?eld of vieW 84 (not visible to the user) of the digital 
camera, and is centered in the ?eld of illumination 86 
(visible to the user) of the one or more light sources 74. In 
this manner, the user of the terminal 10 can visually deter 
mine Whether they have positioned, angled and/or oriented 
the terminal 10 correctly for obtaining an image of the 
barcode 80, 82 under consideration. A barcode image 76 is 
then at least partially captured by the electronic media 
device 72. The barcode image 76 is generally stored in the 
volatile memory 68 of the terminal 10, though it may be 
stored in the non-volatile memory 70 or other random access 
memory. Alternatively, the barcode image 76 may not be 
stored and may be transferred to one or more other devices 
that may or may not be incorporated into the electronic 
media device 72. The controller operating under control of 
the application 78 accesses the barcode image 76 for decod 
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ing purposes as the barcode image 76 is being captured by 
the electronic media device 72 or folloWing storage thereof. 
As indicated above and described herein, the application 78 
typically comprises softWare capable of being stored Within 
memory (e.g., non-volatile memory 70), and operated by a 
processor (e.g., controller 42). It should be understood, 
hoWever, that the application 78 can alternatively comprise 
?rmWare or hardWare, Without departing from the spirit and 
scope of the present invention. 

[0044] Once the barcode 80, 82 is decoded by the con 
troller 42 operating under control of the application 78 or, 
alternatively, an image of the barcode 80, 82 has been 
captured, the one or more light sources 74 are turned off or 

otherWise visually altered (e.g., blinking, dimmed, change 
colors, etc.) by the controller 42 to indicate to the user With 
the one or more light sources 74 that the barcode 80 has been 
recogniZed by the controller 42 under control of the appli 
cation 78. By tuming off the one or more light sources 74, 
the poWer supply of the terminal 10 is conserved. The 
decoded barcode information is then further processed by 
the terminal 10 and/or communicated to a service provider 
for further processing. 

[0045] Reference is noW draWn to FIG. 3, Which illustrates 
a functional block diagram of a terminal 10 having an RF 
transceiver 58 and one or more light sources 74 interacting 
With a signaling tag (e.g., tag 56), in accordance With an 
embodiment of the present invention. As shoWn and 
described herein, the terminal 10 of FIG. 3 operates a tag 
manager 88 to control interaction of the terminal 10 With a 
service provider 90 via a signaling tag 56. As indicated 
above and described herein, the tag manager 88 typically 
comprises softWare capable of being stored Within memory 
(e.g., non-volatile memory 70), and operated by a processor 
(e.g., controller 42). It should be understood, hoWever, that 
the tag manager 88 can alternatively comprise ?rmWare or 
hardWare, Without departing from the spirit and scope of the 
present invention. The operations of the terminal 10, RF 
transceiver 58, tag manager 88, and service provider 90 are 
more fully described in the 586 application, U.S. patent 
application Ser. No. l0/767,586, previously incorporated 
herein and made a part hereof. 

[0046] In one embodiment of the present invention as 
shoWn in FIG. 3, once the terminal 10 is placed in RFID 
selection mode, the application 78 causes the one or more 
light sources 74 to illuminate constantly or in the manner of 
a strobe or otherWise to visually indicate that the terminal 10 
is in a state of readiness to communicate With a signaling tag 
56. As described above, the one or more light sources 74 
may provide a ?eld of illumination that facilitates a user in 
communicating With the signaling tag 56 by providing an 
area of reference for communicating With the signaling tag 
56 and assisting the user in positioning, angling and orient 
ing the terminal 10. Also, once communication betWeen the 
signaling tag 56 and the terminal 10 is complete, the 
controller 42 operating under control of the application 78 
may cause the one or more light sources 74 to turn off or 

otherWise visually indicate to the user that communications 
are complete. By turning off the one or more light sources 
74, the poWer of the terminal 10 Will be conserved. Although 
RFID transponder tags and the reading thereof is generally 
not as directionally sensitive as barcodes, the one or more 
light sources 74 are not needed so much as to illuminate the 



US 2007/0205283 A1 

RFID transponder tag but may serve to provide a visible 
indication of a successful read process. 

[0047] FIG. 4 is a ?owchart that describes the steps of a 
process for implementing an embodiment of the invention. 
The process begins at Step 400. At Step 402, a terminal 
equipped with a device for reading machine-readable indicia 
such as, for example, a digital camera or an RF transceiver, 
is placed in a mode for reading a machine-readable indicia 
(e.g., a barcode or an RFID tag). At Step 404, one or more 
light sources (e.g., LEDs) are illuminated such that they 
provide guidance for the user of the terminal as to how to 
position the terminal to read the machine-readable indicia 
and the distance from the terminal to the machine-readable 
indicia. At Step 406, the terminal is brought within a 
su?icient range for reading the machine-readable indicia. At 
Step 408, the device for reading machine-readable indicia in 
the terminal begins reading the machine-readable indicia 
under consideration and the information being read is pro 
cessed by software executed by a controller or logic in the 
terminal. At Step 410, once the terminal has obtained (i.e., 
decoded or captured an image) the machine-readable indi 
cia, the one or more light sources are switched off to visually 
indicate to the user that the machine-readable information 
has been captured. The process ends at Step 412. 

[0048] FIG. 5 is a ?owchart that describes the steps of a 
process for implementing an embodiment of the invention. 
As shown in FIG. 5, the process may include additional steps 
related to adjusting the ?eld of illumination of the one or 
more light sources and/or the ?eld of view of the electronic 
media devices. In FIG. 5, steps 500 through 504 are com 
parable to steps 400 through 404 of FIG. 4. At Step 506, 
however, it is determined whether the ?eld of illumination of 
the one or more light source corresponds approximately to 
the periphery of the machine-readable indicia. If the ?eld of 
illumination does not correspond approximately to the 
periphery of the machine-readable indicia, then at Step 508 
the focus of the light emitted by the one or more light 
sources is adjusted to concentrate the ?eld of illumination on 
the machine-readable indicia, or at Step 510 the ?eld of 
illumination of the light emitted by the one or more light 
sources is adjusted to concentrate the ?eld of illumination on 
the machine-readable indicia and the ?eld of view of the 
device for reading machine-readable indicia is adjusted such 
that the device’s ?eld of view corresponds to the ?eld of 
illumination. The process continues at Step 514. If, however, 
at Step 506, the ?eld of illumination corresponds to the 
periphery of the machine-readable indicia, then at Step 512 
the machine-readable indicia is centered in the illuminated 
area. At Step 514, the device for reading machine-readable 
indicia begins reading the machine-readable indicia under 
consideration and the information being read is processed by 
software operated by a controller or logic in the terminal. At 
Step 516, once the terminal has obtained (i.e., decoded or 
captured an image) the machine-readable indicia, the one or 
more light sources are switched off to visually indicate to the 
user that the machine-readable information has been cap 
tured. The process ends at Step 518. 

[0049] Therefore, as described above, when a barcode 
reading operation is activated by a terminal, the one or more 
light sources (e.g., one or more LEDs) are lit to emit light 
that is generally arranged to correspond with the electronic 
media device’s (e.g., camera’s) current ?eld of view. Thus, 
the lighted area serves to guide the user to point the terminal 
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at the barcode under consideration at a su?icient range (i.e., 
distance from the barcode to the electronic media device) 
and angle. The light also helps the electronic media device 
to capture the barcode string in a more reliable manner, 
because it provides better operating environment for barcode 
image capturing. Then, a decoding application or logic in 
connection with the terminal’s controller attempts to recog 
niZe the barcode under consideration and upon successful 
recognition, the one or more light sources are switched off 
in order to provide user of the terminal intuitive information 
that the barcode reading operation is completed. 

[0050] According to an alternative embodiment of the 
invention, the electronic media device’s focus can be adjust 
able based on whether the barcode reading pertains to 
reading one-dimensional or two-dimensional barcodes, as 
shown in FIGS. 2C and 2D. Also, in one embodiment, the 
light beam emitted by the one or more light sources is also 
adjustable by, for example, having two separate light sources 
or using a lens for adjusting the shape of the emitted light 
beam. In one embodiment, the focus of the electronic media 
device and the shape of the emitted light beam are adjusted 
concurrently, while in another embodiment, the electronic 
media device is focused independently from the shape of the 
light beam. 

[0051] Furthermore, according to another embodiment, 
the present invention may be useful also when considering 
terminals having integrated RFID reading capability, so that 
when an RFID tag is read, the one or more light sources are 
switched off or other visual indication of a successful read 
is provided to the user by the one or more light sources. 

[0052] According to one aspect of the present invention, 
all or a portion of the system of the present invention, such 
all or portions of the terminal 10, generally operates under 
control of a computer program product. The computer 
program product for performing the methods of embodi 
ments of the present invention includes a computer-readable 
storage medium, such as the non-volatile storage medium, 
and computer-readable program code portions, such as a 
series of computer instructions, embodied in the computer 
readable storage medium. 

[0053] In this regard, FIGS. 4 and 5 are ?owcharts of 
methods, systems and program products according to the 
embodiments of this present invention. It will be understood 
that each block or step of the ?owchart, and combinations of 
blocks in the ?owchart, can be implemented by computer 
program instructions. These computer program instructions 
may be loaded onto a computer or other programmable 
apparatus to produce a machine, such that the instructions 
which execute on the computer or other programmable 
apparatus create means for implementing the functions 
speci?ed in the ?owchart block(s) or step(s). These com 
puter program instructions may also be stored in a computer 
readable memory that can direct a computer or other pro 
grammable apparatus to function in a particular manner, 
such that the instructions stored in the computer-readable 
memory produce an article of manufacture including 
instruction means which implement the function speci?ed in 
the ?owchart block(s) or step(s). The computer program 
instructions may also be loaded onto a computer or other 
programmable apparatus to cause a series of operational 
steps to be performed on the computer or other program 
mable apparatus to produce a computer implemented pro 
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cess such that the instructions Which execute on the com 
puter or other programmable apparatus provide steps for 
implementing the functions speci?ed in the ?oWchart 
block(s) or step(s). 

[0054] Many modi?cations and other embodiments of the 
invention Will come to mind to one skilled in the art to Which 
this invention pertains having the bene?t of the teachings 
presented in the foregoing descriptions and the associated 
draWings. Therefore, it is to be understood that the invention 
is not to be limited to the speci?c embodiments disclosed 
and that modi?cations and other embodiments are intended 
to be included Within the scope of the appended claims. 
Although speci?c terms are employed herein, they are used 
in a generic and descriptive sense only and not for purposes 
of limitation. 

That Which is claimed: 
1. A terminal for interacting With a radio frequency 

identi?cation (RFID) transponder tag comprising: 

a controller capable of receiving information regarding at 
least one RFID transponder tag having information 
encoded therein; 

a radio frequency (RF) transceiver for communicating 
With at least one RFID transponder tag in order to 
obtain said information; and 

one or more sources of visible light, Wherein said RF 
transceiver and said one or more sources of visible light 
are operable by said controller such that While said RF 
transceiver is positioned With respect to said at least 
one RFID transponder tag and further While said RF 
transceiver is obtaining said information of said at least 
one RFID transponder tag, at least a ?rst one of said one 
or more sources of visible light remains consistently 
illuminated such that at least the ?rst one of said one or 
more sources of visible light facilitates the RF trans 
ceiver in obtaining the information of said at least one 
RFID transponder tag until said controller is capable of 
detecting and decoding the obtained information, 
Wherein at least the ?rst one of said one or more sources 

of visible light is turned oif or otherWise visually 
altered once said controller is capable of detecting and 
decoding the obtained information. 

2. A terminal according to claim 1, Wherein the one or 
more sources of light are light-emitting diodes (LEDs). 

3. A terminal according to claim 1, Wherein the one or 
more sources of light have an adjustable ?eld of illumina 
tion. 

4. A method of obtaining information from a radio fre 
quency identi?cation (RFID) transponder tag With a terminal 
having a radio frequency (RF) transceiver and a controller, 
comprising: 

illuminating one or more sources of visible light associ 
ated With said terminal; 

positioning said terminal proximate to said RFID tran 
sponder tag to facilitate communication betWeen said 
RF transceiver in said terminal and said RFID tran 
sponder tag, Wherein said terminal is positioned such 
that said RFID transponder tag is illuminated in a ?eld 
of illumination of said one or more sources of visible 

light; 
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receiving information from said RFID transponder tag 
With said RF transceiver While said terminal is posi 
tioned proximate to said RFID transponder tag, 
Wherein at least a ?rst one of said one or more sources 

of visible light remains consistently illuminated While 
said terminal is positioned and further While said infor 
mation is received; and 

turning oif or otherWise providing a visual indication With 
at least said ?rst one of said one or more sources of 

visible light When said information that has been 
obtained from said RFID transponder tag is detected 
and decoded by said controller. 

5. The method of claim 4, Wherein positioning said 
terminal proximate to said RFID transponder tag such that 
said position facilitates communication betWeen said RF 
transceiver and said RFID transponder tag comprises posi 
tioning said terminal such that said RFID transponder tag is 
illuminated in a ?eld of illumination of said one or more 
sources of visible light. 

6. The method of claim 4, Wherein positioning said 
terminal proximate to said RFID transponder tag such that 
said position facilitates communication betWeen said RF 
transceiver and said RFID transponder tag comprises posi 
tioning said terminal such that said RFID transponder tag is 
illuminated in a ?eld of illumination of said one or more 
sources of visible light and said ?eld of illumination corre 
sponds to the area in Which the RF transceiver is able to 
communicate With the RFID transponder tag. 

7. The method of claim 4, Wherein illuminating one or 
more sources of visible light associated With said terminal 
comprises illuminating one or more light-emitting diodes. 

8. A computer program product for controlling a terminal 
having a radio frequency (RF) transceiver for communicat 
ing With a radio frequency identi?cation (RFID) transponder 
tag and one or more sources of visible light and a controller, 
the computer program product comprising a computer 
readable storage medium having computer-readable pro 
gram code portions stored therein, the computer-readable 
program code portions comprising: 

a ?rst executable portion for illuminating the one or more 
sources of visible light When said terminal is set to 
communicate With an RFID transponder tag With the 
RF transceiver; 

a second executable portion for enabling the terminal to 
be positioned With respect to the RFID transponder tag 
While at least a ?rst one of the one or more sources of 

visible light remains consistently illuminated; 

a third executable portion for obtaining information from 
said RFID transponder tag With said RF transceiver 
While at least the ?rst one of said one or more sources 

of visible light remains consistently illuminated; and 

a fourth executable portion for turning olf at least the ?rst 
one of said one or more sources of visible light When 
said terminal has obtained information from said RFID 
transponder tag and said controller has detected and 
decoded said information. 

9. A computer program product according to claim 8, 
Wherein the fourth executable portion is adapted to sWitch 
oif at least the ?rst one of said one or more sources of visible 
light When said terminal has obtained information from said 
RFID transponder tag into an actively-operating application 
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on a controller in said terminal and said application decodes information to the terminal When the terminal is actively 
and recognizes said information operating an application in a state of receiving data. 

10. A computer program product according to claim 8, 
Wherein the third executable portion is adapted to obtain * * * * * 


