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RFID INTERROGATOR WITH ADJUSTABLE
SIGNAL CHARACTERISTICS

BACKGROUND

[0001] The present invention relates to radio frequency
identification (RFID) interrogators, and more particularly to a
RFID interrogator with adjustable signal characteristics.
[0002] RFID is a technology that incorporates the use of
electromagnetic or electrostatic coupling in the radio fre-
quency (RF) portion of the electromagnetic spectrum to
uniquely identify an object, animal, or person. With RFID, the
electromagnetic or electrostatic coupling in the RF portion of
the electromagnetic spectrum is used to transmit signals. A
typical RFID system includes an antenna and a transceiver,
which reads the radio frequency and transfers the information
to a processing device (reader) and a transponder, or RF
device, which contains the RF circuitry and information to be
transmitted. The antenna enables the integrated circuit to
transmit its information to the reader that converts the radio
waves reflected back from the RFID device into digital infor-
mation that can then be passed on to computers that can
analyze the data.

SUMMARY

[0003] The present invention provides an apparatus for a
RFID interrogator with adjustable signal characteristics.
[0004] In general, in one aspect, the invention features a
radio frequency identification (RFID) interrogator including
a portable platform, at least one antenna coupled to the plat-
form, a transceiver coupled to the platform for transmitting
and receiving a radio frequency (RF) signal through the
antenna, and a controller coupled to the platform and in
communication with the transceiver for adjusting character-
istics of the transmitted RF signal.

[0005] Inembodiments, the RFID interrogator can include
a trigger that can signal the transceiver to transmit the RF
signal onto an item of interest. The trigger, in an embodiment,
may also signal the transceiver to receive an RF signal ema-
nating from a RFID device.

[0006] The characteristics of the transmitted RF signal that
can be adjusted by the controller include power and/or direc-
tion of the transmitted RF signal.

[0007] Inembodiments, the controller can be configured to
adjust polarization of the antenna by changing an antenna
orientation. The controller may also be configured to selec-
tively activate and deactivate one or more antennas.

[0008] Inembodiments, the RFID interrogator can include
a processor that may be coupled to the platform, and in
communication with the transceiver for processing and
retrieving information from the received RF signal.

[0009] Inembodiments, the RFID interrogator can include
auser interface (UI) that may be coupled to the platform, and
in communication with the processor for presenting informa-
tion to a user.

[0010] The presented information may include an indica-
tion of distance between the interrogator and an item of inter-
est.

[0011] The presented information may include an indica-
tion that can be selected from the group including audio
indication, visual indication, and physical indication.

[0012] In another aspect, the RFID interrogator may
include a transducer that can be coupled to the platform for
presenting an alert to a user.
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[0013] The alert can be selected from the group including
audio indication, visual indication, and physical indication.
[0014] In another aspect, the invention features a RFID
interrogator that includes a transceiver for transmitting and
receiving a RF signal, and a controller in communication with
the transceiver for adjusting characteristics of the RF signal.
[0015] The characteristics that can be adjusted include
power and/or direction of the transmitted RF signal.

[0016] Inembodiments,the RFID interrogator may include
an antenna that can be in communication with the transceiver.
[0017] Inembodiments, the controller can be configured to
adjust polarization of the antenna by changing an antenna
orientation.

[0018] In embodiments, the controller may be configured
to selectively activate and deactivate one or more antennas.
[0019] Inembodiments, the RFID interrogator may include
a processor, which can be in communication with the trans-
ceiver, for processing and retrieving information from the
received RF signal.

[0020] Inembodiments, the RFID interrogator may include
a user interface (UI) that can be in communication with the
processor for presenting information to a user.

[0021] The presented information may include an indica-
tion of distance between the interrogator and an item of inter-
est.

[0022] The presented information may include an indica-
tion that can be selected from the group including audio
indication, visual indication, and physical indication.

[0023] Inembodiments, the RFID interrogator may include
a transducer for presenting an alert to a user.

[0024] The alert can be selected from the group including
audio indication, visual indication, and physical indication.
[0025] Inembodiments, the RFID interrogator can include
atrigger to permit signaling the transceiver to transmit the RF
signal.

[0026] In embodiments, the trigger can signal the trans-
ceiver to receive an RF signal emanating from a RFID device.
[0027] In another aspect, the RFID interrogator may
include a barcode reader to permit reading a barcode on an
item of interest.

[0028] In another aspect, the RFID interrogator may
include an aiming device for indicating a direction targeted by
the interrogator.

[0029] The invention can be implemented to realize one or
more of the following advantages.

[0030] A RFID interrogator having controls for adjusting
power and direction of RF signal transmissions enables a user
to accurately direct the RF signal at a specific RFID device
attached to an item of interest. This ensures that the specific
RFID device is interrogated, and not other RFID devices
proximately located to the specific RFID device.

[0031] Controlling and adjusting polarization of the
antenna in a RFID interrogator can reduce signal interference
due to reflections, and can result in improved signal quality.
[0032] Providing a user with alerts and information that
includes audio indications, visual indications, and physical
indications, facilitates the utilization of a RFID interrogator
and improves the effectiveness of the device.

[0033] A RFID interrogator that includes a barcode reader
enables the interrogator to be utilized for reading RFID
devices, and for reading barcodes on items of interest.
[0034] One implementation of the invention provides all of
the above advantages.
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[0035] Other features and advantages of the invention are
apparent from the following description, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] FIG.1isanillustration of an exemplary RFID inter-
rogator.

[0037] FIG. 2 is a block diagram of a RFID interrogator.
[0038] FIG. 3 illustrates an exemplary RFID interrogator

interacting with RFID devices in accordance with one
embodiment of the present invention.

[0039] FIG. 4 is a block diagram of a RFID device.

[0040] FIG. 5 illustrates an exemplary RFID interrogator
interacting with RFID devices in accordance with another
embodiment of the present invention.

[0041] Like reference numbers and designations in the
various drawings indicate like elements.

DETAILED DESCRIPTION

[0042] As shown in FIG. 1, an exemplary portable radio
frequency identification (RFID) interrogator 10 (also referred
to as a RFID reader) includes at least one antenna 12, a
housing or platform 14, and a controller 16 that can be con-
figured as a thumb roll. In other examples, the controller 16
can be a lever, dial, or other control mechanism.

[0043] With reference also to FIG. 2, the RFID interrogator
10 also includes components, such as, a transceiver 42 for
transmitting and receiving a radio frequency (RF) signal
through the antenna 12, a processor 46, programmable
memory 44, power supply 11, and optionally a keyboard 18
and user interface (UI) 20. In this particular example, the
interrogator 10 includes a device handle/holder 22 having a
trigger 24. In one example, the RFID interrogator 10 is pro-
grammable, and data downloaded from a RFID device can be
stored in memory 44.

[0044] The controller 16 is in communication with trans-
ceiver 42 and/or processor 46, and enables a user to adjust
characteristics of a RF signal transmitted by the transceiver
42. The characteristics that can be adjusted include, for
example, power of the transmitted RF signal. In a particular
example, the controller 16 also enables the user to adjust a
direction of the RF signal. By adjusting the power and/or
direction ofthe RF signal, a user can accurately aim and direct
the transmitted RF signal at a specific RFID device attached
to an item of interest. This ensures that the specific targeted
RFID device is interrogated, and not RFID devices proxi-
mately located to the specific target RFID device.

[0045] To further increase aiming accuracy, the RFID inter-
rogator 10 can include an aiming device 13 for indicating a
direction or area targeted by the RFID interrogator 10. The
aiming device 13 can be aligned with respect to the direction
of'the antenna 12. The aiming device 13 can be a laser pointer,
light, sighting structure, viewfinder, telescope, optical ele-
ments, etc.

[0046] Inanembodiment, the controller 16 is configured to
enable the user to adjust polarization of the antenna 12 (or
antennas if the interrogator 10 includes more than one
antenna), to reduce interference from signal reflections and
improve quality of the RF signal.

[0047] Generally, the polarization of an antenna is the ori-
entation of the electric field of the RF signal with respect to
the Earth’s surface. Polarization can be either circular or
linear. Linear polarization is relative to the surface of the
earth. Linear polarization can also be either horizontal or
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vertical. Horizontally polarized signals propagate parallel to
the earth. Vertically polarized signals propagate perpendicu-
lar to the earth. Antennas with circular polarization can
receive signals from both the vertical and horizontal planes by
injecting the signal at two points on the antenna radiated
slightly out of phase creating a rotating effect on the field.
Polarization of an antenna is determined by the physical
structure of the antenna and by its orientation. For example, a
simple straight wire antenna will have one polarization when
mounted vertically, and a different polarization when
mounted horizontally. Signal quality can be improved by
having the transmitter and receiver using the same polariza-
tion.

[0048] The controller 16 can be utilized to adjust polariza-
tion of the antenna 12, by adjusting the antenna orientation,
for instance, from a vertical mounting position to a horizontal
mounting position. In another embodiment, the controller 16
enables the user to adjust polarization by selectively activat-
ing and deactivating one or more antennas 12. For example,
the user can utilize controller 16 to switch from a spherical
antenna to a directed antenna. In another embodiment, the
phase can be changed on multiple antennas to control the
directionality of the interrogator signal by creating construc-
tive and destructive interference patterns.

[0049] As illustrated in FIG. 3, the trigger 24 on the RFID
interrogator 10 can be utilized by the user to signal the trans-
ceiver 42 to transmit the RF signal 21 onto a RFID device 23
located on an item of interest 19. In an embodiment, use of the
trigger 24 may also alert the transceiver 42 to receive a return
RF signal 29 emanating from the targeted RFID device 23.
Without use of the controller 16, the power and direction of
the RF signal 21 may be such that the signal 21 is transmitted
to the targeted RFID device 23, as well as to RFID devices 25,
26 that are proximately located to targeted RFID device 23.
This results in RFID devices 23, 25, and 26 transmitting
return signals 29, 30, 31 to the RFID interrogator 10. This can
be avoided by utilizing the controller 16 to adjust the charac-
teristics of the RF signal 21.

[0050] Inanotherembodiment, the controller 16 canalso be
utilized to adjust the direction from which the RFID interro-
gator 10 can receive return signals from RFID devices. Spe-
cifically, the controller 16 can be utilized to tune or adjust the
sensitivity and direction of a receiving antenna on the RFID
interrogator 10, so that for instance, only return signal 29
from RFID device 23 can be received. In addition, return
signals 30, 31 arriving at the RFID interrogator 10 from
off-axis can be physically blocked off. For example, a metal
cylinder of varying length or aperture can be used to block
off-axis signals to limit the RFID devices that can be detected,
even if multiple RFID devices 23, 25, 26 are transmitting
simultaneously from slightly different directions.

[0051] RFID devices like RFID devices 23, 25, 26 can be
placed on any item of interest 19, 27, 28, for instance, inven-
tory assets, pallets and containers, retail consumer goods,
items displayed for sale, and so forth. RFID devices (also
referred to as an RFID tags) are broadly categorized as pas-
sive RFID devices and active RFID devices. In general, a
passive device is an RFID device that does not contain a
battery; the power is supplied by the RFID interrogator 10.
When radio waves from the RFID interrogator 10 are encoun-
tered by a passive RFID device, the antenna within the RFID
device forms a magnetic field. The RFID device draws power
from it, energizing the circuits in the RFID device. The RFID
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device then sends the information encoded in the RFID
device’s memory to the RFID interrogator 10.

[0052] Ingeneral, an RFID device is an active device when
it is equipped with a battery that can be used as a partial or
complete source of power for the device’s circuitry and
antenna. Some active devices contain replaceable batteries
for years of use; others are sealed units.

[0053] As shown in FIG. 4, passive RFID device 23
includes an antenna 120, transceiver 140, microcontroller
150, and memory 160. When triggered by RF interrogation
from transceiver 140, microcontroller 150 fetches the data
(e.g., time stamp, unique RFID code and so forth) from
memory 160 and transmits a return signal 29 to RFID inter-
rogator 10, for instance, as multiplexed data packets from
transceiver 140.

[0054] Asshown in FIG. 5, by utilizing the controller 16 to
adjust the characteristics (e.g., power, range, direction, polar-
ization) of the transmitted RF signal 21, the user can accu-
rately aim and direct the RF signal 21 at the specifically
targeted RFID device 23, to ensure that only RFID device 23
is interrogated, and not RFID devices 25, 26 that may be
proximately located to RFID device 23.

[0055] With reference also to FIG. 2, the processor 46 may
be coupled to the platform 14, and in communication with the
transceiver 42 for the purposes of processing and retrieving
information from the RF signal 29 that is returned from the
interrogated RFID device 23. The processor 46 can store the
retrieved information in the memory 44, and can also present
and display the information on the Ul 20. The information
presented on UI 20 may include, for instance, an indication of
distance between the interrogator 10 and an item of interest
19.

[0056] Inaddition to visual range information displayed on
the UI 20, the interrogator 10 can provide sounds, lights,
vibrations or any combination thereof to provide information
to the user. For example, the interrogator 10 can be pro-
grammed to provide sound(s) when the interrogator 10 passes
atagged item, or only when the interrogator 10 passes an item
that is within a predetermined range, or as the interrogator 10
approaches the item.

[0057] Sounds canbe provided in any desirable fashion and
different sounds can be used in connection with different
operations so that users become accustomed to hearing a
given sound when performing a corresponding operation.
The frequency, duration, and number of repetitions of'a sound
may be varied to provide sounds that a user interprets as being
favorable or positive, or unfavorable or negative.

[0058] In addition, the RFID interrogator 10 may include
one or more transducers or other sensors, which can be
coupled to the platform 14 for presenting additional alerts to
the user. The alerts can be an audio indications, visual indi-
cations, and/or physical indications.

[0059] In another embodiment, the RFID interrogator 10
may include a barcode reader to permit reading a barcode on
an item of interest. This configuration allows the RFID inter-
rogator 10 to be utilized for reading RFID devices and for
reading barcodes.

[0060] It is to be understood that the foregoing description
is intended to illustrate and not to limit the scope of the
invention, which is defined by the scope of the appended
claims. Other embodiments are within the scope of the fol-
lowing claims.
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What is claimed is:

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

a portable platform;

at least one antenna coupled to the platform;

a transceiver coupled to the platform for transmitting and
receiving a radio frequency (RF) signal through the
antenna; and

a controller coupled to the platform and in communication
with the transceiver for adjusting power and direction of
the transmitted RF signal.

2. The RFID interrogator of claim 1, further comprising a
trigger coupled to the platform and signaling the transceiver
to transmit the RF signal.

3. The RFID interrogator of claim 2, wherein the trigger
signals the transceiver to receive an RF signal emanating from
a RFID device.

4. The RFID interrogator of claim 1, wherein the controller
is configured to adjust polarization of the antenna by chang-
ing an antenna orientation.

5. The RFID interrogator of claim 1, wherein the controller
is configured to selectively activate and deactivate one or
more antennas.

6. The RFID interrogator of claim 1, further comprising a
processor coupled to the platform and in communication with
the transceiver for processing and retrieving information
from a received RF signal.

7. The RFID interrogator of claim 6, further comprising a
user interface (UI) coupled to the platform and in communi-
cation with the processor for presenting the information to a
user.

8. The RFID interrogator of claim 7, wherein the presented
information includes an indication of distance between the
interrogator and an item of interest.

9. The RFID interrogator of claim 7, wherein the presented
information includes an indication having any one of an audio
indication, visual indication, and physical indication.

10. The RFID interrogator of claim 1, further comprising a
transducer coupled to the platform for presenting an alert to a
user.

11. The RFID interrogator of claim 10, wherein the alert
includes any one of an audio indication, visual indication, and
physical indication.

12. A radio frequency identification (RFID) interrogator
comprising:

a transceiver for transmitting and receiving a radio fre-

quency (RF) signal; and

a controller in communication with the transceiver for
adjusting characteristics of the RF signal.

13. The RFID interrogator of claim 12, wherein the char-

acteristics include power of the transmitted RF signal.

14. The RFID interrogator of claim 12, wherein the char-
acteristics include direction of the transmitted RF signal.

15. The RFID interrogator of claim 12, further comprising
an antenna in communication with the transceiver.

16. The RFID interrogator of claim 15, wherein the con-
troller is configured to adjust polarization of the antenna by
changing an antenna orientation.

17. The RFID interrogator of claim 15, wherein the con-
troller is configured to selectively activate and deactivate one
or more antennas.

18. The RFID interrogator of claim 12, wherein the con-
troller is configured to select a direction from which the RFID
interrogator receives return signals from RFID devices.
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19. The RFID interrogator of claim 12, further comprising
a processor in communication with the transceiver for pro-
cessing and retrieving information from the received RF sig-
nal.

20. The RFID interrogator of claim 19, further comprising
a user interface in communication with the processor for
presenting the information to a user.

21. The RFID interrogator of claim 20, wherein the pre-
sented information includes an indication of distance
between the interrogator and an item of interest.

22. The RFID interrogator of claim 20, wherein the pre-
sented information includes an indication having any one of
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an audio indication, visual indication, and physical indica-
tion.

23. The RFID interrogator of claim 12, further comprising
a transducer for presenting an alert to a user.

24. The RFID interrogator of claim 23, wherein the alert
includes any one of an audio indication, visual indication, and
physical indication.

25. The RFID interrogator of claim 12, further comprising
an aiming device for indicating a direction targeted by the
interrogator.
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