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HANDHELD BARCODE READERS AND ASSEMBLIES WITH VISION CAMERAS
BACKGROUND
[0001] The use of vision systems having vision cameras at the point of sale, for example in
bioptic scanners, is expanding. However, for retail or other environments that use handheld
barcode readers or slot scanners, there currently are no good solutions that use vision
systems at the point of sale. Therefore, there is a need for a handheld barcode reader and/or
handheld barcode reader assembly that includes a vision camera to monitor a checkout area
for typical loss prevention issues, such as sweethearting, ticket switching, scan avoidance,
etc.
SUMMARY
[0002] In an embodiment, the present invention is a handheld barcode reader comprising a
housing defining a head portion and a base portion, a vision camera positioned in the base
portion, a barcode reading module positioned at least partially in the head portion, and a
controller in communication with the barcode reading module and the vision camera. The
vision camera has a first field-of-view (FOV) directed through a base window in the base
portion and the barcode reading module having a second FOV directed through a scan window
in the head portion. The controller is configured to decode barcodes read by the barcode
reading module, receive captured images from the vision camera, and synchronize the
barcode reading module and the vision camera such that the vision camera does not capture
images when the barcode reading module is active.
[0003] In a variation of this embodiment, the base portion comprises an upper portion and two
switchable, field upgradable lower portions removably attachable to the upper portion. A first
lower portion of the two switchable, field upgradable lower portions includes the vision camera
and a second lower portion of the two switchable, field upgradable lower portions does not
include the vision camera.
[0004] In another embodiment, the present invention is a handheld barcode reader
comprising a housing defining a head portion and a base portion, a vision camera positioned
at least partially in the head portion, a barcode reading module positioned at least partially in
the head portion, and a controller in communication with the barcode reading module and the
vision camera. The vision camera has a first FOV and the barcode reading module has a
second FOV directed through a scan window in the head portion. The controller is configured
to decode barcodes read by the barcode reading module, receive captured images from the
vision camera, and synchronize the barcode reading module and the vision camera such that
the vision camera does not capture images when the barcode reading module is active.
[0005] In a variation of this embodiment, the head portion comprises two switchable, field
upgradable portions. A first portion of the two switchable, field upgradable portions comprises
the vision camera, the first FOV of the vision camera being directed through a front window
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formed in the head portion, and a second portion of the two switchable, field upgradable
portions does not include the vision camera.
[0006] In another embodiment, the present invention is a base to receive and support a
handheld barcode reader. The base comprises a base housing and a vision camera
positioned within the base housing. The base housing comprises a cradle section configured
to receive the handheld barcode reader and the vision camera has a first FOV directed through
a base window in the base housing.
[0007] In a variation of this embodiment, a handheld barcode reader assembly comprises the
base and a handheld barcode reader.
[0008] In another variation of this embodiment, the base housing comprises an upper portion
and two switchable, field upgradable bottom portions, each removably attachable to the upper
portion. A first bottom portion of the two switchable, field upgradable bottom portions
comprises the vision camera and a second bottom portion of the two switchable, field
upgradable bottom portions does not include the vision camera.
[0009] In another embodiment, the present invention is a cradle to receive and support a
handheld barcode reader. The cradle comprises a cradle portion configured to receive the
handheld barcode reader, a base portion connected to the cradle portion via an arm, and a
vision camera positioned in the cradle portion of the base portion.
[0010] In a variation of this embodiment, a handheld barcode reader assembly comprises the
cradle and a handheld barcode reader.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] The accompanying figures, where like reference numerals refer to identical or
functionally similar elements throughout the separate views, together with the detailed
description below, are incorporated in and form part of the specification, and serve to further
illustrate embodiments of concepts that include the claimed invention, and explain various
principles and advantages of those embodiments.
[0012] FIG. 1 illustrates a perspective view of a first example handheld barcode reader;
[0013] FIG. 2 illustrates a side view of the handheld barcode reader of Fig. 1;
[0014] FIG. 3 illustrates a top view of the handheld barcode reader of Fig. 1;
[0015] FIG. 4 illustrates a perspective view of the handheld barcode reader of Fig. 1 with two
interchangeable, field-upgradable lower portions;
[0016] FIG. 5 illustrates a perspective view of a second example handheld barcode reader;
[0017] FIG. 6 illustrates a side view of the handheld barcode reader of Fig. 5;
[0018] FIG. 7 illustrates a top view of the handheld barcode reader of Fig. 5;
[0019] FIG. 8 illustrates a perspective view of the handheld barcode reader of Fig. 5 with two
interchangeable, field-upgradable lower portions;
[0020] FIG. 9 illustrates a perspective view of a third example handheld barcode reader;
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[0021] FIG. 10 illustrates a side view of the handheld barcode reader of Fig. 9;

[0022] FIG. 11 illustrates a top view of the handheld barcode reader of Fig. 9;

[0023] FIG. 12 illustrates a perspective view of the handheld barcode reader of Fig. 9 with two
interchangeable, field-upgradable lower portions;

[0024] FIG. 13 illustrates a perspective view of a fourth example handheld barcode reader;
[0025] FIG. 14 illustrates a side view of the handheld barcode reader of Fig. 13;

[0026] FIG. 15 illustrates a top view of the handheld barcode reader of Fig. 13;

[0027] FIG. 16 illustrates a perspective view of the handheld barcode reader of Fig. 13 with
two interchangeable, field-upgradable front portions;

[0028] FIG. 17 illustrates a perspective view of an example base for receiving and supporting
a handheld barcode reader;

[0029] FIG. 18 illustrates a side view of the base of Fig. 18;

[0030] FIG. 19 illustrates a top view of the base of Fig. 18;

[0031] FIG. 20 illustrates a side view of the base of Fig. 18 with two interchangeable, field-
upgradable lower portions;

[0032] FIG. 21 illustrates a side view of a first example handheld barcode reader assembly
with the base of Figs. 17-20;

[0033] FIG. 22 illustrates a top view of the handheld barcode reader assembly of Fig. 21;
[0034] FIG. 23 illustrates a side view of an example cradle to receive and support a handheld
barcode reader;

[0035] FIG. 24 illustrates side view of a second example handheld barcode reader assembly
with the cradle of Fig. 23;

[0036] FIG. 25 illustrates a top view of the handheld barcode reader assembly of Fig. 24;
[0037] FIG. 26 illustrates a perspective view of an example adapter for use with a handheld
barcode reader or a base for a handheld barcode reader;

[0038] FIG. 27 illustrates a side view of the adapter of Fig. 26;

[0039] FIG. 28 illustrates a perspective view of a third example handheld barcode reader
assembly with the adapter of Figs. 26-27;

[0040] FIG. 29 illustrates a side view of the handheld barcode reader assembly of Fig. 28;
[0041] FIG. 30 illustrates a top view of the handheld barcode reader assembly of Fig. 28;
[0042] FIG. 31 illustrates a side view of a fourth example handheld barcode reader assembly
with the adapter of Figs. 26-27; and

[0043] FIG. 32 illustrates a top view of the handheld barcode reader assembly of Fig. 31.
[0044] Skilled artisans will appreciate that elements in the figures are illustrated for simplicity
and clarity and have not necessarily been drawn to scale. For example, the dimensions of
some of the elements in the figures may be exaggerated relative to other elements to help to

improve understanding of embodiments of the present invention.
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[0045] The apparatus and method components have been represented where appropriate by
conventional symbols in the drawings, showing only those specific details that are pertinent to
understanding the embodiments of the present invention so as not to obscure the disclosure
with details that will be readily apparent to those of ordinary skill in the art having the benefit
of the description herein.

DETAILED DESCRIPTION

[0046] The example handheld barcode readers and handheld barcode reader assemblies
disclosed herein include a vision camera, in addition to a barcode reading module, that can
be used to address typical loss prevention issues, such as sweethearting, ticket switching,
scan avoidance, etc. The vision camera can be placed in the base portion of a handheld
barcode reader, in a base that receives and supports a handheld barcode reader, or in an
adapter that can be attached to a handheld barcode reader or a base that receives and
supports a handheld barcode reader.

[0047] When used in a retail environment, the vision camera can be configured to view a large
portion of the checkout area, including the entire space around the counter and a standing or
seated users face, in order to monitor for loss prevention and other applications, such as facial
recognition, etc. These handheld barcode readers and handheld barcode reader assemblies
can also be useful in other environments, such as in the healthcare field. For example, the
handheld barcode readers and handheld barcode reader assemblies can be placed on a
check-in desk or mounted to a wheeled cart, such as those typically used in medical facilities,
and the vision cameras can be used to take photos of a patient during initial registration or
can be used with facial recognition as a secondary means of verification during administration
of medication.

[0048] The vision camera can be used to determine whether or not a handheld barcode reader
is seated in a base or cradle (e.g., to automatically switch from a hands fee mode of operation
to a handheld mode of operation). The vision camera can also be used detect if a user leaves
the field-of-view of the vision camera and the handheld barcode reader is not returned to the
base or cradle. This can trigger an alert that either the handheld barcode reader needs to be
charged or may have been stolen or misplaced. The vision camera can also be used to detect
if a face of a user is within a FOV and, if a face is detected, the controller can dim the
illumination of the barcode reading module to prevent eye annoyance while the handheld
barcode scanner is in a hands-free operational mode.

[0049] With a vision camera having a wide field-of-view (e.g., 100 degrees), the handheld
barcode reader or handheld barcode reader assembly could potentially be positioned such
that the vision camera can see both the customer and the cashier standing to either side of

the counter. In this case, specific interactions between both customer and cashier could be
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monitored, such as when the customer hands cash over cash, credit card, or coupons to a
cashier, and receives them back, or when a cashier hands the customer a receipt. Alerts
could be triggered, for example, if the cashier forgets to hand the credit card back to the user
or if the cashier forgets to give the receipt to the customer.

[0050] The vision camera can also be mounted within the handheld barcode reader or the
base on an adjustable arm, in a ball joint or gimbal, or on a positionable bracket so that the
vision camera can be aimed to best cover the checkout area layout specific to a particular
environment. Different environments may require different orientations of the handheld
barcode reader or base. In some applications, the vision camera may be aimed at the
customer when in hands-free mode or at the cashier. In other applications, the handheld
barcode reader or handheld barcode reader assembly can be positioned sideways between
the cashier and customer. With adjustability, the vision camera can be aimed differently,
depending on how the handheld barcode reader or handheld barcode reader assembly is
sitting. The vision camera could also be tilted higher or lower in cases where the handheld
barcode reader or handheld barcode reader assembly is mounted on a cart on wheels to better
take pictures of the patient. The mechanism could also be locked into the desired position, so
it is not easily changed.

[0051] Referring to Figs. 1-3, a first example handheld barcode reader 100 is illustrated.
Handheld barcode reader 100 generally includes a housing 105 having a head portion 110
and a base portion 135. Base portion 135 includes an upper portion 140, a lower portion 150
removably attached to upper portion 140, and a base window 145 formed in upper portion
140. While lower portion 150 is shown as being separable from upper portion 140 in a
horizontal direction, the separation between lower portion 150 and upper portion 140 could be
vertical or in any other direction appropriate for a particular application. In the particular
example shown, housing 105 also has a handle portion 170 positioned between head portion
110 and base portion 135 and configured to be grasped by the hand of a user.

[0052] A vision camera 155 is positioned within base portion 135 and has a first field-of-view
(FOV) 160 that is directed out of base window 145 in upper portion 140 of base portion 135.
Preferably, an area adjacent a front of handle portion 170 (e.g., within 10 mm of the front of
handle portion 170 or within a finger’'s width of the front of handle portion 170) is visible in first
FOV 160, which can be used to determine if a user is gripping handle portion and possibly
switch handheld barcode reader 100 between a hands-free presentation mode and a
handheld scanning mode based on vision camera 155 detecting the presence or absence of
the hand of the user within first FOV 160. In the example shown, vision camera 155 is
configured to capture images to perform functions such as facial recognition, gesture
recognition, product identification, scan avoidance, ticket switching, etc., and is not configured
to capture images for decoding barcodes.
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[0053] A barcode reading module 120 is positioned at least partially in head portion 110 and
has a second FOV 125 that is directed through a scan window 115 in head portion 110 and
can at least partially overlap first FOV 160.

[0054] A controller 175 is also positioned within housing 105 and is in communication with
barcode reading module 120 and vision camera 155. Controller 175 is configured to decode
process signals from barcode reading module 120 from barcodes that are read by barcode
reading module 120 and to receive and process images captured by and received from vision
camera 155 for processes that do not include barcode reading, as discussed above.
Controller 175 is also configured to synchronize barcode reading module 120 and vision
camera 155 so that vision camera 155 does not capture images when barcode reading module
120 is active. Controller 175 can synchronize barcode reading module 120 and vision camera
155 based on images captured by vision camera 155 or handheld barcode reader 100 could
have an optical sensor 180 that is positioned in base portion 135, is in communication with
controller 175, and has a third FOV 185 that at least partially overlaps second FOV 125 of
barcode reading module 120 to determine when barcode reading module 120 is active.
Controller 175 can then be configured to receive signals from optical sensor 180 indicating
whether or not barcode reading module 120 is active and synchronize vision camera 155 and
barcode reading module 120 (e.g., by not capturing images from vision camera 155 while
barcode reading module 120 is active) based on the signals received from optical sensor 180.
Alternatively, controller 175 could be configured to synchronize vision camera 155 and
barcode reading module 120 to activate simultaneously so that vision camera 155 can use the
same illumination as barcode reading module 120.

[0055] As best shown in Fig. 3, first FOV 160 of vision camera 155 has a horizontal viewing
angle 165 that is larger than the horizontal viewing angle 130 of second FOV 125 of barcode
reading module 120. For example, horizontal viewing angle 165 of first FOV 160 could be
between 80 degrees and 120 degrees and is preferably 100 degrees. In addition, horizontal
viewing angle 130 of second FOV 125 could be between 40 degrees and 60 degrees. With
horizontal viewing angle 165 of first FOV 160 of vision camera 155 being wider than horizontal
viewing angle 130 of second FOV 125 of barcode reading module 120, vision camera 155 can
be used as a wake-up system and controller 175 can be configured to turn on barcode reading
module 120 when an object is detected in first FOV 160 of vision camera 155, before the
object reaches second FOV 125 of barcode reading module 120. This allows barcode reading
module 120 to be active as the object enters second FOV 125 and allows more time for
barcode reading module 120 to read and decode a barcode on the object.

[0056] Handheld barcode reader 100 can also have two switchable, field upgradeable lower
portions so that handheld barcode reader 100 can be can be configured to have vision camera
165 or not have vision camera 155. For example, referring to Fig. 4, base portion 135 of
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handheld barcode reader 100 can have lower portion 150, as described above, which includes
vision camera 155 (and optical sensor 180 if used) and can have a switchable, field
upgradeable second lower portion 150A that is also removably attachable to upper portion
140 of base portion 135 and does not include vision camera 155 or optical sensor 180. Since
second lower portion 150A does not have vision camera 155, second lower portion 150A could
have an extension 190 that extends from second lower portion 150A and is configured to block
base window 145 in upper portion 140. Alternatively, rather than extension 190, base window
145 could be covered or blocked by a label, a plug, a plate, etc. when second lower portion
150A is used.

[0057] Referring to Figs. 5-7, a second example handheld barcode reader 200 is illustrated.
Handheld barcode reader 200 generally includes a housing 205 having a head portion 210
and a base portion 235. Base portion 235 includes an upper portion 240, a lower portion 250
removably attached to upper portion 240, and a base window 245 formed in upper portion
240. While lower portion 250 is shown as being separable from upper portion 240 in a
horizontal direction, the separation between lower portion 250 and upper portion 240 could be
vertical or in any other direction appropriate for a particular application.

[0058] A vision camera 255 is positioned within base portion 235 and has a first field-of-view
(FOV) 260 that is directed out of base window 245 in upper portion 240 of base portion 235.
In the example shown, vision camera 255 is configured to capture images to perform functions
such as facial recognition, gesture recognition, product identification, scan avoidance, ticket
switching, etc., and is not configured to capture images for decoding barcodes.

[0059] A barcode reading module 220 is positioned at least partially in head portion 210 and
has a second FOV 225 that is directed through a scan window 215 in head portion 210 and
can at least partially overlap first FOV 260.

[0060] A controller 275 is also positioned within housing 205 and is in communication with
barcode reading module 220 and vision camera 255. Controller 275 is configured to decode
process signals from barcode reading module 220 from barcodes that are read by barcode
reading module 220 and to receive and process images captured by and received from vision
camera 255 for processes that do not include barcode reading, as discussed above.
Controller 275 is also configured to synchronize barcode reading module 220 and vision
camera 255 so that vision camera 255 does not capture images when barcode reading module
220 is active. Controller 275 can synchronize barcode reading module 220 and vision camera
255 based on images captured by vision camera 255 or handheld barcode reader 200 could
have an optical sensor 280 that is positioned in base portion 235, is in communication with
controller 275, and has a third FOV 285 that at least partially overlaps second FOV 225 of
barcode reading module 220 to determine when barcode reading module 220 is active.
Controller 275 can then be configured to receive signals from optical sensor 280 indicating
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whether or not barcode reading module 220 is active and synchronize vision camera 255 and
barcode reading module 220 (e.g., by not capturing images from vision camera 255 while
barcode reading module 220 is active) based on the signals received from optical sensor 280.
Alternatively, controller 275 could be configured to synchronize vision camera 255 and
barcode reading module 220 to activate simultaneously so that vision camera 255 can use the
same illumination as barcode reading module 220.

[0061] As best shown in Fig. 7, first FOV 260 of vision camera 255 has a horizontal viewing
angle 265 that is larger than the horizontal viewing angle 230 of second FOV 225 of barcode
reading module 220. For example, horizontal viewing angle 265 of first FOV 260 could be
between 80 degrees and 120 degrees and is preferably 100 degrees. In addition, horizontal
viewing angle 230 of second FOV 225 could be between 40 degrees and 60 degrees. With
horizontal viewing angle 265 of first FOV 260 of vision camera 255 being wider than horizontal
viewing angle 230 of second FOV 225 of barcode reading module 220, vision camera 255 can
be used as a wake-up system and controller 275 can be configured to turn on barcode reading
module 220 when an object is detected in first FOV 260 of vision camera 255, before the
object reaches second FOV 225 of barcode reading module 220. This allows barcode reading
module 220 to be active as the object enters second FOV 225 and allows more time for
barcode reading module 220 to read and decode a barcode on the object.

[0062] Handheld barcode reader 200 can also have two switchable, field upgradeable lower
portions so that handheld barcode reader 200 can be can be configured to have vision camera
255 or not have vision camera 255. For example, referring to Fig. 8, base portion 235 of
handheld barcode reader 200 can have lower portion 250, as described above, which includes
vision camera 255 (and optical sensor 280 if used) and can have a switchable, field
upgradeable second lower portion 250A that is also removably attachable to upper portion
240 of base portion 235 and does not include vision camera 255 or optical sensor 280. Since
second lower portion 250A does not have vision camera 255, second lower portion 250A could
have an extension 290 that extends from second lower portion 250A and is configured to block
base window 245 in upper portion 240. Alternatively, rather than extension 290, base window
245 could be covered or blocked by a label, a plug, a plate, etc. when second lower portion
250A is used.

[0063] Referring to Figs. 9-11, a third example handheld barcode reader 300 is illustrated.
Handheld barcode reader 300 generally includes a housing 305 having a head portion 310
and a base portion 335. Base portion 335 includes an upper portion 340, a lower portion 350
removably attached to upper portion 340, and a base window 345 formed in upper portion
340. While lower portion 350 is shown as being separable from upper portion 340 in a
horizontal direction, the separation between lower portion 350 and upper portion 340 could be
vertical or in any other direction appropriate for a particular application. In the particular
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example shown, housing 305 also has a handle portion 370 positioned between head portion
310 and base portion 335 and configured to be grasped by the hand of a user.

[0064] A vision camera 355 is positioned within base portion 335 and has a first field-of-view
(FOV) 360 that is directed out of base window 345 in upper portion 340 of base portion 335.
Preferably, an area adjacent a front of handle portion 370 (e.g., within 10 mm of the front of
handle portion 370 or within a finger’'s width of the front of handle portion 370) is visible in first
FOV 360, which can be used to determine if a user is gripping handle portion and possibly
switch handheld barcode reader 300 between a hands-free presentation mode and a
handheld scanning mode based on vision camera 355 detecting the presence or absence of
the hand of the user within first FOV 360. In the example shown, vision camera 355 is
configured to capture images to perform functions such as facial recognition, gesture
recognition, product identification, scan avoidance, ticket switching, etc., and is not configured
to capture images for decoding barcodes.

[0065] A barcode reading module 320 is positioned at least partially in head portion 310 and
has a second FOV 325 that is directed through a scan window 315 in head portion 310 and
can at least partially overlap first FOV 360.

[0066] A controller 375 is also positioned within housing 305 and is in communication with
barcode reading module 320 and vision camera 355. Controller 375 is configured to decode
process signals from barcode reading module 320 from barcodes that are read by barcode
reading module 320 and to receive and process images captured by and received from vision
camera 355 for processes that do not include barcode reading, as discussed above.
Controller 375 is also configured to synchronize barcode reading module 320 and vision
camera 355 so that vision camera 355 does not capture images when barcode reading module
320 is active. Controller 375 can synchronize barcode reading module 320 and vision camera
355 based on images captured by vision camera 355 or handheld barcode reader 300 could
have an optical sensor 380 that is positioned in base portion 335, is in communication with
controller 375, and has a third FOV 385 that at least partially overlaps second FOV 325 of
barcode reading module 320 to determine when barcode reading module 320 is active.
Controller 375 can then be configured to receive signals from optical sensor 380 indicating
whether or not barcode reading module 320 is active and synchronize vision camera 355 and
barcode reading module 320 (e.g., by not capturing images from vision camera 355 while
barcode reading module 320 is active) based on the signals received from optical sensor 380.
Alternatively, controller 375 could be configured to synchronize vision camera 355 and
barcode reading module 320 to activate simultaneously so that vision camera 355 can use the
same illumination as barcode reading module 320.

[0067] As best shown in Fig. 11, first FOV 360 of vision camera 355 has a horizontal viewing
angle 365 that is larger than the horizontal viewing angle 330 of second FOV 325 of barcode
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reading module 320. For example, horizontal viewing angle 365 of first FOV 360 could be
between 80 degrees and 120 degrees and is preferably 100 degrees. In addition, horizontal
viewing angle 330 of second FOV 325 could be between 40 degrees and 60 degrees. With
horizontal viewing angle 365 of first FOV 360 of vision camera 355 being wider than horizontal
viewing angle 330 of second FOV 325 of barcode reading module 320, vision camera 355 can
be used as a wake-up system and controller 375 can be configured to turn on barcode reading
module 320 when an object is detected in first FOV 360 of vision camera 355, before the
object reaches second FOV 325 of barcode reading module 320. This allows barcode reading
module 320 to be active as the object enters second FOV 325 and allows more time for
barcode reading module 320 to read and decode a barcode on the object.

[0068] Handheld barcode reader 300 can also have two switchable, field upgradeable lower
portions so that handheld barcode reader 300 can be can be configured to have vision camera
355 or not have vision camera 355. For example, referring to Fig. 12, base portion 335 of
handheld barcode reader 300 can have lower portion 350, as described above, which includes
vision camera 355 (and optical sensor 380 if used) and can have a switchable, field
upgradeable second lower portion 350A that is also removably attachable to upper portion
340 of base portion 335 and does not include vision camera 355 or optical sensor 380. Since
second lower portion 350A does not have vision camera 355, second lower portion 350A could
have an extension 390 that extends from second lower portion 350A and is configured to block
base window 345 in upper portion 340. Alternatively, rather than extension 390, base window
345 could be covered or blocked by a label, a plug, a plate, etc. when second lower portion
350A is used.

[0069] Referring to Figs. 13-16, a fourth example handheld barcode reader 400 is illustrated.
Handheld barcode reader 400 generally includes a housing 405 having a head portion 410
and a base portion 435. Head portion 410 includes a front portion 432 with a front window
434 formed in front portion 432.

[0070] A vision camera 455 is positioned at least partially within head portion 410 and has a
first field-of-view (FOV) 460 that is directed out of front window 434. In the example shown,
vision camera 455 is configured to capture images to perform functions such as facial
recognition, gesture recognition, product identification, scan avoidance, ticket switching, etc.,
and is not configured to capture images for decoding barcodes.

[0071] A barcode reading module 420 is positioned at least partially in head portion 410 and
has a second FOV 425 that is directed through a scan window 415 in head portion 410 and
can at least partially overlap first FOV 460.

[0072] A controller 475 is also positioned within housing 405 and is in communication with
barcode reading module 420 and vision camera 455. Controller 475 is configured to decode
process signals from barcode reading module 420 from barcodes that are read by barcode
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reading module 420 and to receive and process images captured by and received from vision
camera 455 for processes that do not include barcode reading, as discussed above.
Controller 475 is also configured to synchronize barcode reading module 420 and vision
camera 455 so that vision camera 455 does not capture images when barcode reading module
420 is active. Controller 475 can synchronize barcode reading module 420 and vision camera
455 based on images captured by vision camera 455 or handheld barcode reader 400 could
have an optical sensor 480 that is positioned in head portion 410, is in communication with
controller 475, and has a third FOV 485 that at least partially overlaps second FOV 425 of
barcode reading module 420 to determine when barcode reading module 420 is active.
Controller 475 can then be configured to receive signals from optical sensor 480 indicating
whether or not barcode reading module 420 is active and synchronize vision camera 455 and
barcode reading module 420 (e.g., by not capturing images from vision camera 455 while
barcode reading module 420 is active) based on the signals received from optical sensor 480.
Alternatively, controller 475 could be configured to synchronize vision camera 455 and
barcode reading module 420 to activate simultaneously so that vision camera 455 can use the
same illumination as barcode reading module 420.

[0073] As best shown in Fig. 15, first FOV 460 of vision camera 455 has a horizontal viewing
angle 465 that is larger than the horizontal viewing angle 430 of second FOV 425 of barcode
reading module 420. For example, horizontal viewing angle 465 of first FOV 460 could be
between 80 degrees and 120 degrees and is preferably 100 degrees. In addition, horizontal
viewing angle 430 of second FOV 425 could be between 40 degrees and 60 degrees. With
horizontal viewing angle 465 of first FOV 460 of vision camera 455 being wider than horizontal
viewing angle 430 of second FOV 425 of barcode reading module 420, vision camera 455 can
be used as a wake-up system and controller 475 can be configured to turn on barcode reading
module 420 when an object is detected in first FOV 460 of vision camera 455, before the
object reaches second FOV 425 of barcode reading module 420. This allows barcode reading
module 420 to be active as the object enters second FOV 425 and allows more time for
barcode reading module 420 to read and decode a barcode on the object.

[0074] Handheld barcode reader 400 can also have two switchable, field upgradeable front
portions so that handheld barcode reader 400 can be can be configured to have vision camera
455 or not have vision camera 455. For example, referring to Fig. 16, head portion 410 of
handheld barcode reader 400 can have front portion 432, as described above, which includes
vision camera 455 (and optical sensor 480 if used) and can have a switchable, field
upgradeable second front portion 432A that does not include vision camera 255 or optical
sensor 280. Since second front portion 432A does not have vision camera 255, second front
portion 432A also does not require front window 434.
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[0075] Referring to Figs. 17-20, an example base 500 is illustrated that is configured to receive
and support a handheld barcode reader. Base 500 can be a presentation cradle that supports
and holds the handheld barcode reader (e.g., base 500 can hold the handheld barcode reader
in an orientation that allows the handheld barcode reader to be used in a hands free
application) and/or a charging base that supports, holds, and charges the handheld barcode
reader. Base 500 generally includes a base housing 505 with a cradle section 510 that is
configured to receive the handheld barcode reader. Base housing 505 can have an upper
portion 515, which could include cradle section 510, and a lower portion 525 that is removably
attached to upper portion 515. If base 500 is a charging base, base 500 can include one or
more charging contacts 540 configured to contact corresponding charging contacts on the
handheld barcode reader to charge the handheld barcode reader. Alternatively, rather than
charging contacts 540, base 500 can include an induction charging coil or any other applicable
charging means to charge the handheld barcode reader.

[0076] A vision camera 530 is positioned within base housing 505 and has a first FOV 535
that is directed through a base window 520 formed base housing 505, and specifically in upper
portion 515 of base housing 505 in the example shown. In one example, vision camera 530
can be movable/rotatable within base housing 505 such that the direction that first FOV 535
is directed through base window 520 is adjustable horizontally and/or vertically.
Movement/rotation of vision camera 530 can be accomplished by mounting vision camera 530
to a gimbal 560 or other device that would allow movement of vision camera 530 within base
housing 505. In the example shown, vision camera 530 is configured to capture images to
perform functions such as facial recognition, gesture recognition, product identification, scan
avoidance, ticket switching, etc., and is not configured to capture images for decoding
barcodes. Base 500 can also include an illumination source 545 positioned within base
housing 505 that directs illumination 550 through base window 520 to illuminate objects within
first FOV 535. A diffuser 555 can also be positioned in front of illumination source 545 to
diffuse illumination 550.

[0077] Base 500 can also have two switchable, field upgradeable lower portions so that base
500 can be can be configured to have vision camera 530 or not have vision camera 530. For
example, referring to Fig. 20, base housing 505 of base 500 can have lower portion 525, as
described above, which includes vision camera 530 (and illumination source 545 if used) and
can have a switchable, field upgradeable second lower portion 525A that is also removably
attachable to upper portion 515, for example via screes, snaps, pins, toggle switches, etc.,
and that does not include vision camera 530 or illumination source 545. Since second lower
portion 525A does not have vision camera 530, second lower portion 525A could have an
extension 565 that extends from second lower portion 525A and is configured to block base
window 520 in upper portion 515. Alternatively, rather than extension 565, base window 520
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could be covered or blocked by a label, a plug, a plate, etc. when second lower portion 525A
is used.

[0078] Referring to Fig. 21, a first example handheld barcode reader assembly 600 is
illustrated that includes base 500, described above and illustrated in Figs. 17-20, and a
handheld barcode reader 605 positioned in base 500. Example handheld barcode reader 605
generally includes a housing 615 having a head portion 620, a base portion 645, and a handle
portion 650 positioned between head portion 620 and base portion 645 and configured to be
grasped by a user.

[0079] A barcode reading module 630 is positioned at least partially in head portion 620 and
has a second FOV 635 that is directed through a scan window 625 in head portion 620 and
can at least partially overlap first FOV 535 of vision camera 530 of base 500 when handheld
barcode reader 605 is positioned in base 500.

[0080] Handheld barcode reader 605 also has a controller 655 within housing 305 that is in
communication with barcode reading module 630 and with vision camera 530 of base 500, for
example, through charging contacts 540 or through any other available contract, contactless,
wired, or wireless means. Controller 655 is configured to decode process signals from
barcode reading module 630 from barcodes that are read by barcode reading module 630 and
to receive and process images captured by and received from vision camera 530 of base 500
for processes that do not include barcode reading, as discussed above. Controller 655 is also
configured to synchronize barcode reading module 630 and vision camera 530 of base 500
when handheld barcode reader 605 is positioned in base 500 so that vision camera 530 does
not capture images when barcode reading module 630 is active. Controller 655 can
synchronize barcode reading module 630 and vision camera 530 based on images captured
by vision camera 530 or base 500 could have an optical sensor 570 that is positioned in base
500, is in communication with controller 655, and has a third FOV 575 that at least partially
overlaps second FOV 635 of barcode reading module 630 to determine when barcode reading
module 630 is active. Controller 655 can then be configured to receive signals from optical
sensor 570 indicating whether or not barcode reading module 630 is active and synchronize
vision camera 530 and barcode reading module 630 (e.g., by not capturing images from vision
camera 530 while barcode reading module 630 is active) based on the signals received from
optical sensor 570. Alternatively, controller 655 could be configured to synchronize vision
camera 530 and barcode reading module 630 to activate simultaneously so that vision camera
530 can use the same illumination as barcode reading module 630.

[0081] If base 500 is a charging base, handheld barcode reader 605 can have charging
contacts, an induction coil, or another appropriate charging means that correspond to charging
contacts 540, an induction coil, or another appropriate charging means in base 500 to charge
handheld barcode reader 605 when it is positioned in base 500. In addition, as can be seen
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in Fig. 21, with handheld barcode reader 605 positioned in base 500, a front edge 610 of
handheld barcode reader 605 is visible within first FOV 535 of vision camera 530 of base 500,
which can provide one way for handheld barcode reader assembly 600 to determine iffwhen
handheld barcode reader 605 is present in base 500.

[0082] As best shown in Fig. 22, first FOV 535 of vision camera 530 of base 500 has a
horizontal viewing angle 537 that is larger than the horizontal viewing angle 640 of second
FOV 635 of barcode reading module 630 of handheld barcode reader 605. For example,
horizontal viewing angle 537 of first FOV 535 could be between 80 degrees and 120 degrees
and is preferably 100 degrees. In addition, horizontal viewing angle 640 of second FOV 635
could be between 40 degrees and 60 degrees. With horizontal viewing angle 537 of first FOV
535 of vision camera 530 being wider than horizontal viewing angle 640 of second FOV 635
of barcode reading module 630, vision camera 530 can be used as a wake-up system and
controller 655 can be configured to turn on barcode reading module 630 when an object is
detected in first FOV 535 of vision camera 530 and handheld barcode reader 605 is positioned
in base 500, before the object reaches second FOV 635 of barcode reading module 630. This
allows barcode reading module 630 to be active as the object enters second FOV 635 and
allows more time for barcode reading module 630 to read and decode a barcode on the object
when handheld barcode reader 605 is positioned in base 500 and operating in a hands free
mode of operation.

[0083] In addition, base 500 of handheld barcode reader assembly 600 can also have two
switchable, field upgradeable lower portions so that base 500 can be can be configured to
have vision camera 530 or not have vision camera 530, as described above.

[0084] Referring to Fig. 23, an example cradle 700 is illustrated that is configured to receive
and support a handheld barcode reader. Cradle 700 can be a presentation cradle that
supports and holds the handheld barcode reader (e.g., cradle 700 can hold the handheld
barcode reader in an orientation that allows the handheld barcode reader to be used in a
hands free application) and/or a charging cradle that supports, holds, and charges the
handheld barcode reader. Cradle 700 generally includes a cradle portion 705 that is
configured to receive and hold the handheld barcode reader, a base portion 715, and an arm
725, or other support structure, connecting cradle portion 705 to base portion 715. In the
example shown, arm 725 is an adjustable gooseneck arm, but could be any type of adjustable
or non-adjustable arm or other support structure to interconnect cradle portion 705 and base
portion 715. If cradle 700 is a charging cradle, cradle 700 can include one or more charging
elements 745, such as charging contacts configured to contact corresponding charging
contacts on the handheld barcode reader, an induction charging coil corresponding to an
induction charging coil in the handheld barcode reader, etc., to charge the handheld barcode
reader.
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[0085] A vision camera 730 is preferably positioned in base portion 715 and has a first FOV
735 that is directed through a base window 720 formed base portion 715. Alternatively, as
shown in phantom in Fig. 23, vision camera 730 could be positioned in cradle portion 705 and
first FOV 735 could be directed through a cradle window 710 in cradle portion 705. If desired,
separate vision cameras 730 could be positioned with one in base portion 715 and one in
cradle portion 705 to provide substantially different angles of view of an object, which can be
helpful in identifying ticket switching and for product identification. In one example, vision
camera 730 can be movable/rotatable within base portion 715 such that the direction that first
FOV 735 is directed through base window 720 is adjustable horizontally and/or vertically.
Movement/rotation of vision camera 730 can be accomplished by mounting vision camera 730
to a gimbal 740 or other device that would allow movement of vision camera 730 within base
portion 715. In the example shown, vision camera 730 is configured to capture images to
perform functions such as facial recognition, gesture recognition, product identification, scan
avoidance, ticket switching, etc., and is not configured to capture images for decoding
barcodes. Cradle 700 can also include an illumination source 750 positioned within base
portion 715 that directs illumination 755 through base window 720 to illuminate objects within
first FOV 735. A diffuser 760 can also be positioned in front of illumination source 750 to
diffuse illumination 755.

[0086] Referring to Fig. 24, a second example handheld barcode reader assembly 800 is
illustrated that includes cradle 700, described above and illustrated in Figs. 17-20, and
handheld barcode reader 605, described above, positioned in base 500. Second FOV 635 of
barcode reading module 630 of handheld barcode reader 605 can at least partially overlap
first FOV 735 of vision camera 730 of cradle 700 when handheld barcode reader 605 is
positioned in cradle 700.

[0087] Controller 655 of handheld barcode reader 605 is in communication with barcode
reading module 630 and with vision camera 730 of cradle 700, for example, through charging
element 745 or through any other available contract, contactless, wired, or wireless means.
Controller 655 is configured to decode process signals from barcode reading module 630 from
barcodes that are read by barcode reading module 630 and to receive and process images
captured by and received from vision camera 730 of cradle 700 for processes that do not
include barcode reading, as discussed above. Controller 655 is also configured to synchronize
barcode reading module 630 and vision camera 730 of cradle 700 when handheld barcode
reader 605 is positioned in cradle 700 so that vision camera 730 does not capture images
when barcode reading module 630 is active. Controller 655 can synchronize barcode reading
module 630 and vision camera 730 based on images captured by vision camera 730 or cradle
700 could have an optical sensor 765 that is positioned in cradle 700, is in communication
with controller 655, and has a third FOV 770 that at least partially overlaps second FOV 635
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of barcode reading module 630 to determine when barcode reading module 630 is active.
Controller 655 can then be configured to receive signals from optical sensor 765 indicating
whether or not barcode reading module 630 is active and synchronize vision camera 730 and
barcode reading module 630 (e.g., by not capturing images from vision camera 730 while
barcode reading module 630 is active) based on the signals received from optical sensor 765.
Alternatively, controller 655 could be configured to synchronize vision camera 730 and
barcode reading module 630 to activate simultaneously so that vision camera 730 can use the
same illumination as barcode reading module 630.

[0088] In addition, as can be seen in Fig. 24, with handheld barcode reader 605 positioned in
cradle 700, front edge 610 of handheld barcode reader 605 is visible within first FOV 735 of
vision camera 730 of cradle 700, which can provide one way for handheld barcode reader
assembly 800 to determine iffwhen handheld barcode reader 605 is present in cradle 700.
[0089] As best shown in Fig. 25, first FOV 735 of vision camera 730 of cradle 700 has a
horizontal viewing angle 775 that is larger than the horizontal viewing angle 640 of second
FOV 635 of barcode reading module 630 of handheld barcode reader 605. For example,
horizontal viewing angle 775 of first FOV 735 could be between 80 degrees and 120 degrees
and is preferably 100 degrees. In addition, horizontal viewing angle 640 of second FOV 635
could be between 40 degrees and 60 degrees. With horizontal viewing angle 775 of first FOV
735 of vision camera 730 being wider than horizontal viewing angle 640 of second FOV 635
of barcode reading module 630, vision camera 730 can be used as a wake-up system and
controller 655 can be configured to turn on barcode reading module 630 when an object is
detected in first FOV 735 of vision camera 730 and handheld barcode reader 605 is positioned
in cradle 700, before the object reaches second FOV 635 of barcode reading module 630.
This allows barcode reading module 630 to be active as the object enters second FOV 635
and allows more time for barcode reading module 630 to read and decode a barcode on the
object when handheld barcode reader 605 is positioned in cradle 700 and operating in a hands
free mode of operation.

[0090] Rather than integrating a vision camera directly into the handheld barcode reader or a
base for a handheld barcode reader, the vision camera can also be integrated into an adapter
that can be attached to a handheld barcode reader (e.g., to a base portion or a head portion
of the handheld barcode reader) or to a base for a handheld barcode reader. This would allow
the handheld barcode reader, base, or handheld barcode reader assembly to be sold with and
without the vision camera while keeping the no camera configuration free of the extra cost and
height of the camera version. Referring to Figs. 26-27, an example adapter 1000 is illustrated
that can be configured to be attached to a handheld barcode reader (e.g., to a base portion or
a head portion of the handheld barcode reader) or to be attached to a base that is configured
to receive and support a handheld barcode reader. Adapter 1000 generally includes an
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adapter housing 1005 and a means for attaching the adapter housing to a base portion of a
housing of the handheld barcode reader or to the base for the handheld barcode reader. The
handheld barcode reader or the base for the handheld barcode reader could be attached to
an upper surface 1010 of adapter housing 1005, for example with screws, snaps, hooks,
adhesive, magnets, etc., or, as shown in Figs. 26 and 27, adapter housing 1005 can include
a cavity 1015 that is configured to receive the base portion of the handheld barcode reader or
the base for the handheld barcode reader, which can be retained in cavity 1015 by tabs 1020
or any other appropriate attachment means, such as screws, snaps, a friction fit, hooks,
adhesive, dowel pins, magnets, etc.

[0091] A vision camera 1030 is positioned within adapter housing 1005 and has a first FOV
1035 that is directed through a base window 1025 formed adapter housing 1005. Preferably,
an area adjacent a front of handle portion 1145 (e.g., within 10 mm of the front of handle
portion 1145 or within a finger's width of the front of handle portion 1145) is visible in first FOV
1035, which can be used to determine if a user is gripping handle portion and possibly switch
handheld barcode reader 1105 between a hands-free presentation mode and a handheld
scanning mode based on vision camera 1030 detecting the presence or absence of the hand
of the user within first FOV 1035. In one example, vision camera 1030 can be
movable/rotatable within adapter housing 1005 such that the direction that first FOV 1035 is
directed through base window 1025 is adjustable horizontally and/or vertically.
Movement/rotation of vision camera 1030 can be accomplished by mounting vision camera
1030 to a gimbal 1045 or other device that would allow movement of vision camera 1030
within adapter housing 1005. In the example shown, vision camera 1030 is configured to
capture images to perform functions such as facial recognition, gesture recognition, product
identification, scan avoidance, ticket switching, etc., and is not configured to capture images
for decoding barcodes. Adapter 1000 can also include an illumination source 1050 positioned
within adapter housing 1005 that directs illumination 1055 through base window 1025 to
illuminate objects within first FOV 1035. A diffuser 1060 can also be positioned in front of
illumination source 1050 to diffuse illumination 1055.

[0092] Referring to Figs. 28-30, a third example handheld barcode reader assembly 1100 is
illustrated that includes adapter 1000, described above and illustrated in Figs. 26-27, and a
handheld barcode reader 1105 attached to adapter 1000. Example handheld barcode reader
1105 generally includes a housing 1110 having a head portion 1115, a base portion 1140, and
a handle portion 1145 positioned between head portion 1115 and base portion 1140 and
configured to be grasped by a user. Rather than handheld barcode reader 1105, barcode
reader assembly 1100 could alternatively have other styles of handheld barcode readers, such
slot scanners, such as handheld barcode reader 200 described above.
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[0093] Handheld barcode reader 1105 also has a barcode reading module 1125 positioned
at least partially in head portion 1115 and barcode reading module 1125 has a second FOV
1130 that is directed through a scan window 1120 in head portion 1115, which can at least
partially overlap first FOV 1035 of vision camera 1030 of adapter 1000 when handheld
barcode reader 1105 is attached to adapter 1000. Handheld barcode reader 1105 also has a
controller 1150 within housing 1110 that is in communication with barcode reading module
1125 and with vision camera 1030 of adapter 1000 with adapter 1000 attached to handheld
barcode reader 1105, for example, through any appropriate contact, contactless, wired, or
wireless means. Controller 1150 is configured to decode process signals from barcode
reading module 1125 from barcodes that are read by barcode reading module 1125 and to
receive and process images captured by and received from vision camera 1030 of adapter
1000 for processes that do not include barcode reading, as discussed above. Controller 1150
is also configured to synchronize barcode reading module 1125 and vision camera 1030 of
adapter 1000 when handheld barcode reader 1105 is attached to adapter 1000 so that vision
camera 1030 does not capture images when barcode reading module 1125 is active and
adapter 1000 is attached to handheld barcode reader 1105. Controller 1150 can synchronize
barcode reading module 1125 and vision camera 1030 based on images captured by vision
camera 1030 or adapter 1000 could have an optical sensor 1065 that is positioned in adapter
housing 1005, is in communication with controller 1150, and has a third FOV 1070 that at least
partially overlaps second FOV 1130 of barcode reading module 1125 to determine when
barcode reading module 1125 is active. Controller 1150 can then be configured to receive
signals from optical sensor 1065 indicating whether or not barcode reading module 1125 is
active and synchronize vision camera 1030 and barcode reading module 1125 (e.g., by not
capturing images from vision camera 1030 while barcode reading module 1125 is active)
based on the signals received from optical sensor 1065. Alternatively, controller 1150 could
be configured to synchronize vision camera 1030 and barcode reading module 1125 to
activate simultaneously so that vision camera 1030 can use the same illumination as barcode
reading module 1125.

[0094] In addition, as can be seen in Fig. 29, with handheld barcode reader 1105 attached to
adapter 1000, a front edge 1155 of handheld barcode reader 1105 is visible within first FOV
1035 of vision camera 1030 of adapter 1000, which can provide one way for handheld barcode
reader assembly 1100 to determine iffwhen handheld barcode reader 1105 is attached to
adapter 1000.

[0095] As best shown in Fig. 30, first FOV 1035 of vision camera 1030 of adapter 1000 has a
horizontal viewing angle 1040 that is larger than the horizontal viewing angle 1135 of second
FOV 1130 of barcode reading module 1125 of handheld barcode reader 1105. For example,
horizontal viewing angle 1040 of first FOV 1035 could be between 80 degrees and 120
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degrees and is preferably 100 degrees. In addition, horizontal viewing angle 1135 of second
FOV 1130 could be between 40 degrees and 60 degrees. With horizontal viewing angle 1040
of first FOV 1035 of vision camera 1030 being wider than horizontal viewing angle 1135 of
second FOV 1130 of barcode reading module 1125, vision camera 1030 can be used as a
wake-up system and controller 1150 can be configured to turn on barcode reading module
1125 when an object is detected in first FOV 1035 of vision camera 1030 and handheld
barcode reader 1105 is attached to adapter 1000, before the object reaches second FOV 1130
of barcode reading module 1125. This allows barcode reading module 1125 to be active as
the object enters second FOV 1130 and allows more time for barcode reading module 1125
to read and decode a barcode on the object when handheld barcode reader 1105 is attached
to adapter 1000.

[0096] Referring to Figs. 31-32, a fourth example handheld barcode reader assembly 1200 is
illustrated that includes adapter 1000, described above and illustrated in Figs. 26-27, a base
1205 attached to adapter 1000, and a handheld barcode reader 1225 received within and
supported by base 1205. Example base 1205 generally includes a base housing 1210 having
a cradle section 1215 to receive and support handheld barcode reader 1225. Example
handheld barcode reader 1225 generally includes a housing 1235 having a head portion 1240,
a base portion 1265, and a handle portion 1270 positioned between head portion 1240 and
base portion 1265 and configured to be grasped by a user.

[0097] Handheld barcode reader 1225 also has a barcode reading module 1250 positioned
at least partially in head portion 1240 and barcode reading module 1250 has a second FOV
1255 that is directed through a scan window 1245 in head portion 1240, which can at least
partially overlap first FOV 1035 of vision camera 1030 of adapter 1000 when base 1205 is
attached to adapter 1000 and handheld barcode reader 1105 is positioned in base 1205.
Handheld barcode reader 1225 also has a controller 1275 within housing 1235 that is in
communication with barcode reading module 1250 and with vision camera 1030 of adapter
1000 with adapter 1000 attached to base 1205, for example, through any appropriate contact,
contactless, wired, or wireless means. Controller 1275 is configured to decode process
signals from barcode reading module 1250 from barcodes that are read by barcode reading
module 1250 and to receive and process images captured by and received from vision camera
1030 of adapter 1000 for processes that do not include barcode reading, as discussed above.
Controller 1275 is also configured to synchronize barcode reading module 1250 and vision
camera 1030 of adapter 1000 when base 1205 is attached to adapter 1000 and handheld
barcode reader 1225 is positioned in base 1205 so that vision camera 1030 does not capture
images when barcode reading module 1250 is active and adapter 1000 is attached to base
1205. Controller 1275 can synchronize barcode reading module 1250 and vision camera 1030
based on images captured by vision camera 1030 or adapter 1000 could have an optical
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sensor 1065 that is positioned in adapter housing 1005, is in communication with controller
1275, and has a third FOV 1070 that at least partially overlaps second FOV 1255 of barcode
reading module 1250 to determine when barcode reading module 1250 is active. Controller
1275 can then be configured to receive signals from optical sensor 1065 indicating whether or
not barcode reading module 1250 is active and synchronize vision camera 1030 and barcode
reading module 1250 (e.g., by not capturing images from vision camera 1030 while barcode
reading module 1250 is active) based on the signals received from optical sensor 1065.
Alternatively, controller 1275 could be configured to synchronize vision camera 1030 and
barcode reading module 1250 to activate simultaneously so that vision camera 1030 can use
the same illumination as barcode reading module 1250.

[0098] In addition, as can be seen in Fig. 31, with base 1205 attached to adapter 1000 and
handheld barcode reader 1225 positioned in base 1205, a front edge 1230 of handheld
barcode reader 1225 is visible within first FOV 1035 of vision camera 1030 of adapter 1000,
which can provide one way for handheld barcode reader assembly 1200 to determine if/when
base 1205 is attached to adapter 1000 and handheld barcode reader 1225 is positioned in
base 1205.

[0099] As best shown in Fig. 32, first FOV 1035 of vision camera 1030 of adapter 1000 has a
horizontal viewing angle 1040 that is larger than the horizontal viewing angle 1260 of second
FOV 1255 of barcode reading module 1250 of handheld barcode reader 1225. For example,
horizontal viewing angle 1040 of first FOV 1035 could be between 80 degrees and 120
degrees and is preferably 100 degrees. In addition, horizontal viewing angle 1260 of second
FOV 1255 could be between 40 degrees and 60 degrees. With horizontal viewing angle 1040
of first FOV 1035 of vision camera 1030 being wider than horizontal viewing angle 1260 of
second FOV 1255 of barcode reading module 1250, vision camera 1030 can be used as a
wake-up system and controller 1275 can be configured to turn on barcode reading module
1250 when an object is detected in first FOV 1035 of vision camera 1030, base 1205 is
attached to adapter 1000, and handheld barcode reader 1225 is positioned in base 1205,
before the object reaches second FOV 1255 of barcode reading module 1250. This allows
barcode reading module 1250 to be active as the object enters second FOV 1255 and allows
more time for barcode reading module 1250 to read and decode a barcode on the object when
base 1205 is attached to adapter 1000 and handheld barcode reader 1225 is positioned in
base 1205.

[0100] In the foregoing specification, specific embodiments have been described. However,
one of ordinary skill in the art appreciates that various modifications and changes can be made
without departing from the scope of the invention as set forth in the claims below. Accordingly,
the specification and figures are to be regarded in an illustrative rather than a restrictive sense,
and all such modifications are intended to be included within the scope of present teachings.
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Additionally, the described embodiments/examples/implementations should not be interpreted
as mutually exclusive, and should instead be understood as potentially combinable if such
combinations are permissive in any way. In other words, any feature disclosed in any of the
aforementioned embodiments/examples/implementations may be included in any of the other
aforementioned embodiments/examples/implementations.

[0101] The benefits, advantages, solutions to problems, and any elementi(s) that may cause
any benefit, advantage, or solution to occur or become more pronounced are not to be
construed as a critical, required, or essential features or elements of any or all the claims. The
claimed invention is defined solely by the appended claims including any amendments made
during the pendency of this application and all equivalents of those claims as issued.

[0102] Moreover in this document, relational terms such as first and second, top and bottom,
and the like may be used solely to distinguish one entity or action from another entity or action
without necessarily requiring or implying any actual such relationship or order between such

entities or actions. The terms "comprises," "comprising," “has”, “having,” “includes”,

“including,” “contains”, “containing” or any other variation thereof, are intended to cover a non-
exclusive inclusion, such that a process, method, article, or apparatus that comprises, has,
includes, contains a list of elements does not include only those elements but may include
other elements not expressly listed or inherent to such process, method, article, or apparatus.
An element proceeded by “comprises ...a", “has ...a", “includes ...a”", “contains ...a" does not,
without more constraints, preclude the existence of additional identical elements in the
process, method, article, or apparatus that comprises, has, includes, contains the element.
The terms “a” and “an” are defined as one or more unless explicitly stated otherwise herein.
The terms “substantially”, “essentially”, “approximately”, “about” or any other version thereof,
are defined as being close to as understood by one of ordinary skill in the art, and in one non-
limiting embodiment the term is defined to be within 10%, in another embodiment within 5%,
in another embodiment within 1% and in another embodiment within 0.5%. The term “coupled”
as used herein is defined as connected, although not necessarily directly and not necessarily
mechanically. A device or structure that is “configured” in a certain way is configured in at
least that way, but may also be configured in ways that are not listed.

[0103] The Abstract of the Disclosure is provided to allow the reader to quickly ascertain the
nature of the technical disclosure. It is submitted with the understanding that it will not be used
to interpret or limit the scope or meaning of the claims. In addition, in the foregoing Detailed
Description, it can be seen that various features are grouped together in various embodiments
for the purpose of streamlining the disclosure. This method of disclosure is not to be
interpreted as reflecting an intention that the claimed embodiments require more features than
are expressly recited in each claim. Rather, as the following claims reflect, inventive subject

matter may lie in less than all features of a single disclosed embodiment. Thus, the following
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claims are hereby incorporated into the Detailed Description, with each claim standing on its
own as a separately claimed subject matter.

[0104] The following are examples embodiments of the devices, systems, and methods
discussed herein.

[0105] Example 1. A handheld barcode reader, comprising:

a housing defining a head portion and a base portion;

a vision camera positioned in the base portion, the vision camera having a first field-
of-view (FOV) directed through a base window in the base portion;

a barcode reading module positioned at least partially in the head portion, the barcode
reading module having a second FOV directed through a scan window in the head portion; and

a controller in communication with the barcode reading module and the vision camera,
the controller configured to decode barcodes read by the barcode reading module, receive
captured images from the vision camera, and synchronize the barcode reading module and the
vision camera such that the vision camera does not capture images when the barcode reading
module is active.
[0106] Example 2. The handheld barcode reader of Example 1, wherein the controller is
configured to process signals from the barcode reading module to decode barcodes and to
process images from the vision camera for processes that do not include barcode reading.
[0107] Example 3.  The handheld barcode reader of Example 1, wherein the housing defines
a handle portion between the head portion and the base portion.
[0108] Example 4. The handheld barcode reader of Example 3, wherein an area adjacent
the handle portion is visible within the first FOV.
[0109] Example 5. The handheld barcode reader of Example 1, wherein: the base portion
comprises an upper portion and a lower portion removably attached to the upper portion; and
the base window is in the upper portion.
[0110] Example 6. The handheld barcode reader of Example 1, wherein the first FOV at
least partially overlaps the second FOV.
[0111] Example 7.  The handheld barcode reader of Example 6, wherein the first FOV has a
horizontal viewing angle between 80 degrees and 120 degrees.
[0112] Example 8. The handheld barcode reader of Example 7, wherein the horizontal
viewing angle is 100 degrees.
[0113] Example 9. The handheld barcode reader of Example 8, wherein the second FOV
has a horizontal viewing angle between 40 degrees and 60 degrees and the controller is

configured to turn on the barcode reading module when an object is detected in the first FOV.
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[0114] Example 10. The handheld barcode reader of Example 1, comprising: an optical
sensor positioned in the base portion and in communication with the controller, the optical
sensor having a third FOV that at least partially overlaps the second FOV; wherein the
controller receives signals from the optical sensor and synchronizes the barcode reading
module and the vision camera based on the signals from the optical sensor.
[0115] Example 11. The handheld barcode reader of Example 1, wherein:

the base portion comprises an upper portion and two switchable, field upgradable lower
portions removably attachable to the upper portion;

a first lower portion of the two switchable, field upgradable lower portions includes the
vision camera; and

a second lower portion of the two switchable, field upgradable lower portions does not
include the vision camera.
[0116] Example 12. The handheld barcode reader of Example 11, wherein the housing
defines a handle portion between the head portion and the base portion.
[0117] Example 13. The handheld barcode reader of Example 12, wherein an area adjacent
the handle portion is visible within the first FOV.
[0118] Example 14. The handheld barcode reader of Example 11, wherein the second lower
portion comprises an extension configured to block the base window.
[0119] Example 15. The handheld barcode reader of Example 11, wherein the first FOV at
least partially overlaps the second FOV.
[0120] Example 16. The handheld barcode reader of Example 15, wherein the first FOV has
a horizontal viewing angle between 80 degrees and 120 degrees.
[0121] Example 17. The handheld barcode reader of Example 16, wherein the horizontal
viewing angle is 100 degrees.
[0122] Example 18. The handheld barcode reader of Example 17, comprising a controller in
communication with the barcode reading module and the vision camera and configured to
decode barcodes read by the barcode reading module and to receive captured images from the
vision camera, wherein the second FOV has a horizontal viewing angle between 40 degrees
and 60 degrees and the controller is configured to turn on the barcode reading module when an
object is detected in the first FOV.
[0123] Example 19. The handheld barcode reader of Example 11, comprising a controller in
communication with the barcode reading module and the vision camera and configured to

decode barcodes read by the barcode reading module, receive captured images from the vision

23



WO 2023/192064 PCT/US2023/015724

camera, and synchronize the barcode reading module and the vision camera such that the vision
camera does not capture images when the barcode reading module is active.
[0124] Example 20. The handheld barcode reader of Example 19, wherein: the first lower
portion comprises an optical sensor in communication with the controller, the optical sensor
having an third FOV that at least partially overlaps the second FOV; and the controller receives
signals from the optical sensor and synchronizes the barcode reading module and the vision
camera based on the signals from the optical sensor.
[0125] Example 21. A handheld barcode reader, comprising:

a housing defining a head portion and a base portion;

a vision camera positioned at least partially in the head portion, the vision camera
having a first field-of-view (FOV);

a barcode reading module positioned at least partially in the head portion, the barcode
reading module having a second FOV directed through a scan window in the head portion; and

a controller in communication with the barcode reading module and the vision camera,
the controller configured to decode barcodes read by the barcode reading module, receive
captured images from the vision camera, and synchronize the barcode reading module and the
vision camera such that the vision camera does not capture images when the barcode reading
module is active.
[0126] Example 22. The handheld barcode reader of Example 21, wherein the first FOV at
least partially overlaps the second FOV.
[0127] Example 23. The handheld barcode reader of Example 22, wherein the first FOV has
a horizontal viewing angle between 80 degrees and 120 degrees.
[0128] Example 24. The handheld barcode reader of Example 23, wherein the horizontal
viewing angle is 100 degrees.
[0129] Example 25. The handheld barcode reader of Example 24, wherein the second FOV
has a horizontal viewing angle between 40 degrees and 60 degrees and the controller is
configured to turn on the barcode reading module when an object is detected in the first FOV.
[0130] Example 26. The handheld barcode reader of Example 21, comprising: an optical
sensor positioned in the base portion and in communication with the controller, the optical
sensor having an third FOV that at least partially overlaps the second FOV; wherein the
controller receives signals from the optical sensor and synchronizes the barcode reading
module and the vision camera based on the signals from the optical sensor.
[0131] Example 27. The handheld barcode reader of Example 21, wherein:

the head portion comprises two switchable, field upgradable portions;
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a first portion of the two switchable, field upgradable portions comprises the vision
camera, the first FOV of the vision camera being directed through a front window formed in
the head portion; and

a second portion of the two switchable, field upgradable portions does not include the
vision camera.

[0132] Example 28. The handheld barcode reader of Example 27, wherein the first FOV has
a horizontal viewing angle between 80 degrees and 120 degrees.

[0133] Example 29. The handheld barcode reader of Example 28, wherein the horizontal
viewing angle is 100 degrees.

[0134] Example 30. The handheld barcode reader of Example 29, comprising a controller in
communication with the barcode reading module and the vision camera and configured to
decode barcodes read by the barcode reading module and to receive captured images from the
vision camera, wherein the second FOV has a horizontal viewing angle between 40 degrees
and 60 degrees and the controller is configured to turn on the barcode reading module when an
object is detected in the first FOV.

[0135] Example 31. The handheld barcode reader of Example 27, comprising a controller in
communication with the barcode reading module and the vision camera and configured to
decode barcodes read by the barcode reading module, receive captured images from the vision
camera, and synchronize the barcode reading module and the vision camera such that the vision
camera does not capture images when the barcode reading module is active.

[0136] Example 32. The handheld barcode reader of Example 31, wherein: the first portion
comprises an optical sensor in communication with the controller, the optical sensor having an
third FOV that at least partially overlaps the second FOV; and the controller receives signals
from the optical sensor and synchronizes the barcode reading module and the vision camera
based on the signals from the optical sensor.

[0137] Example 33. A base to receive and support a handheld barcode reader, the base
comprising:

a base housing comprising a cradle section configured to receive the handheld barcode
reader; and

a vision camera positioned within the base housing, the vision camera having a first
field-of-view (FOV) directed through a base window in the base housing.

[0138] Example 34. The base of Example 33, wherein the base housing comprises an upper
portion and a lower portion removably attached to the upper portion and the base window is in

the upper portion.
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[0139] Example 35. The base of Example 33, wherein a direction that the first FOV is
directed through the base window is adjustable horizontally and/or vertically.

[0140] Example 36. The base of Example 33, wherein the base is a charging base and
comprises charging contacts or an induction charging coil.

[0141] Example 37. The base of Example 33, comprising an illumination source positioned
within the base housing, the illumination source directing illumination out of the base window
in the base housing.

[0142] Example 38. The base of Example 37, comprising a diffuser position in front of the
illumination source.

[0143] Example 39. A handheld barcode reader assembly, comprising the base of Example
33 and a handheld barcode reader.

[0144] Example 40. The handheld barcode reader assembly of Example 39, wherein the base
housing comprises an upper portion and a lower portion removably attached to the upper
portion and the base window is in the upper portion.

[0145] Example 41. The handheld barcode reader assembly of Example 39, wherein a
direction that the first FOV is directed through the base window is adjustable horizontally
and/or vertically.

[0146] Example 42. The handheld barcode reader assembly of Example 39, wherein a front
edge of handheld barcode reader is visible within first FOV with the handheld barcode reader
positioned in the base.

[0147] Example 43. The handheld barcode reader assembly of Example 39, wherein: the
base is a charging base and comprises charging contacts or an induction charging coil; and the
handheld barcode reader comprises corresponding charging contacts or a corresponding
induction charging coil.

[0148] Example 44. The handheld barcode reader assembly of Example 39, wherein the base
comprises an illumination source positioned within the base housing, the illumination source
directing illumination out of the base window in the base housing.

[0149] Example 45. The handheld barcode reader assembly of Example 44, wherein the base

comprises a diffuser positioned in front of the illumination source.
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[0150] Example 46. The handheld barcode reader assembly of Example 39, wherein the
handheld barcode reader comprises a housing, defining a head portion, a handle portion, and a
base portion, a barcode reading module positioned at least partially in the head portion and
having a second FOV directed through a scan window in the head portion, and a controller in
communication with the barcode reading module, the controller configured to synchronize the
barcode reading module and the vision camera with the handheld barcode reader in the base
such that the vision camera does not capture images when the barcode reading module is active.
[0151] Example 47. The handheld barcode reader assembly of cl Example aim 46, wherein
the first FOV has a horizontal viewing angle between 80 degrees and 120 degrees.
[0152] Example 48. The handheld barcode reader assembly of Example 47, wherein the
horizontal viewing angle is 100 degrees.
[0153] Example 49. The handheld barcode reader assembly of Example 46, wherein: the
second FOV has a horizontal viewing angle between 40 degrees and 60 degrees; and the
controller in configured to turn on the barcode reading module when an object is detected in
the first FOV and the handheld barcode reader is in the base.
[0154] Example 50. The handheld barcode reader assembly of Example 46, wherein the first
FOV at least partially overlaps the second FOV with the handheld barcode reader in the base.
[0155] Example 51. The handheld barcode reader assembly of Example 46, comprising: an
optical sensor positioned in the base and in communication with the controller, the optical
sensor having an third FOV that at least partially overlaps the second FOV; wherein the
controller receives signals from the optical sensor and synchronizes the barcode reading
module and the vision camera based on the signals from the optical sensor.
[0156] Example 52. The base of claim 33, wherein:

the base housing comprises an upper portion and two switchable, field upgradable
bottom portions, each removably attachable to the upper portion;

a first bottom portion of the two switchable, field upgradable bottom portions comprises
the vision camera; and

a second bottom portion of the two switchable, field upgradable bottom portions does
not include the vision camera.
[0157] Example 53. The base of Example 52, wherein the second bottom portion comprises
an extension configured to block the base window.
[0158] Example 54. The base of Example 52, wherein a direction that the first FOV is

directed through the base window is adjustable horizontally and/or vertically.
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[0159] Example 55. The base of Example 52, wherein the base is a charging base and
comprises charging contacts or an induction charging coil.

[0160] Example 56. The base of Example 52, wherein the first bottom portion comprises an
illumination source configured to direct illumination out of the base window.

[0161] Example 57. The base of Example 56, comprising a diffuser position in front of the
illumination source.

[0162] Example 58. A handheld barcode reader assembly, comprising the base of Example
52 and a handheld barcode reader.

[0163] Example 59. The handheld barcode reader assembly of Example 58, wherein a
direction that the first FOV is directed through the base window is adjustable horizontally
and/or vertically.

[0164] Example 60. The handheld barcode reader assembly of Example 58, wherein a front
edge of the handheld barcode reader is visible within the first FOV with the handheld barcode
reader positioned in the base.

[0165] Example 61. The handheld barcode reader assembly of Example 58, wherein: the
base is a charging base; the base comprises charging contacts or an induction charging coil;
and the handheld barcode reader comprises corresponding charging contacts or a corresponding
induction charging coil.

[0166] Example 62. The handheld barcode reader assembly of Example 58, wherein the first
bottom portion of the two switchable, field upgradable bottom portions comprises an
illumination source configured to direct illumination out of the base window.

[0167] Example 63. The handheld barcode reader assembly of Example 62, wherein the first
bottom portion of the two switchable, field upgradable bottom portions comprises a diffuser
positioned in front of the illumination source.

[0168] Example 64. The handheld barcode reader assembly of Example 58, wherein the
handheld barcode reader comprises a housing, defining a head portion, a handle portion, and a
base portion, a barcode reading module positioned at least partially in the head portion and
having a second FOV directed through a scan window in the head portion, and a controller in
communication with the barcode reading module.

[0169] Example 65. The handheld barcode reader assembly of Example 64, wherein: the first
FOV has a horizontal viewing angle between 80 degrees and 120 degrees; the second FOV has
a horizontal viewing angle between 40 degrees and 60 degrees; and the controller is configured
to turn on the barcode reading module when an object is detected in the first FOV and the

handheld barcode reader is in the base.
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[0170] Example 66. The handheld barcode reader assembly of Example 65, wherein the
horizontal viewing angle of the first FOV is 100 degrees.
[0171] Example 67. The handheld barcode reader assembly of Example 64, wherein the first
FOV at least partially overlaps the second FOV with the handheld barcode reader in the base.
[0172] Example 68. The handheld barcode reader assembly of Example 67, wherein the
controller is configured to synchronize the barcode reading module and the vision camera with
the handheld barcode reader in the base such that the vision camera does not capture images
when the barcode reading module is active.
[0173] Example 69. The handheld barcode reader assembly of Example 68, wherein: the first
bottom portion of the two switchable, field upgradable bottom portions comprises an optical
sensor in communication with the controller, the optical sensor having an third FOV that at
least partially overlaps the second FOV; and the controller receives signals from the optical
sensor and synchronizes the barcode reading module and the vision camera based on the signals
from the optical sensor.
[0174] Example 70. A cradle to receive and support a handheld barcode reader, the cradle
comprising:

a cradle portion configured to receive the handheld barcode reader;

a base portion connected to the cradle portion via an arm; and

a vision camera positioned in the cradle portion or the base portion.
[0175] Example 71. The cradle of Example 70, wherein the arm is an adjustable gooseneck
arm.
[0176] Example 72. The cradle of Example 70, wherein the vision camera is positioned
within the base portion and has a first FOV directed through a base window in the base portion.
[0177] Example 73. The cradle of Example 72, wherein a direction that the first FOV is
directed through the base window is adjustable horizontally and/or vertically.
[0178] Example 74. The cradle of Example 70, wherein the vision camera is positioned
within the cradle portion and has a first FOV directed through a cradle window in the cradle
portion.
[0179] Example 75. The cradle of Example 70, comprising charging contacts or an induction
charging coil.
[0180] Example 76. The cradle of Example 72, comprising an illumination source configured
to illuminate an area within the first FOV.
[0181] Example 77. The cradle of Example 76, comprising a diffuser positioned in front of

the illumination source.
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[0182] Example 78. A handheld barcode reader assembly, comprising the cradle of Example
70 and a handheld barcode reader.

[0183] Example 79. The handheld barcode reader assembly of Example 78, wherein the arm
is an adjustable gooseneck arm.

[0184] Example 80. The handheld barcode reader assembly of Example 78, wherein the
vision camera is positioned within the base portion and has a first FOV directed through a base
window in the base portion.

[0185] Example 81. The handheld barcode reader assembly of Example 80, wherein a
direction that the first FOV is directed through the base window is adjustable horizontally
and/or vertically.

[0186] Example 82. The handheld barcode reader assembly of Example 78, wherein the
vision camera is positioned within the cradle portion and has a first FOV directed through a
cradle window in the cradle portion.

[0187] Example 83. The handheld barcode reader assembly of Example 78, wherein: the
cradle comprises charging contacts or an induction charging coil; and the handheld barcode
reader comprises corresponding charging contacts or a corresponding induction charging coil.
[0188] Example 84. The handheld barcode reader assembly of Example 72, wherein the
cradle comprises an illumination source configured to illuminate an area within the first FOV.
[0189] Example 85. The handheld barcode reader assembly of Example 84, comprising a
diffuser positioned in front of the illumination source.

[0190] Example 86. The handheld barcode reader assembly of Example 78, wherein the
handheld barcode reader comprises a housing, defining a head portion, a handle portion, and a
base portion, a barcode reading module positioned at least partially in the head portion and
having a second FOV directed through a scan window in the head portion, and a controller in
communication with the barcode reading module, the controller configured to synchronize the
barcode reading module and the vision camera with the handheld barcode reader in the cradle
such that the vision camera does not capture images when the barcode reading module is active.
[0191] Example 87. The handheld barcode reader assembly of Example 86, wherein: a first
FOV of the vision camera has a horizontal viewing angle between 80 degrees and 120 degrees;
the second FOV has a horizontal viewing angle between 40 degrees and 60 degrees; and the
controller in configured to turn on the barcode reading module when an object is detected in
the first FOV and the handheld barcode reader is in the cradle.

[0192] Example 88. The handheld barcode reader assembly of Example 87, wherein the
horizontal viewing angle of the first FOV is 100 degrees.
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[0193] Example 89. The handheld barcode reader assembly of Example 86, wherein the first
FOV at least partially overlaps the second FOV with the handheld barcode reader in the cradle.
[0194] Example 90. The handheld barcode reader assembly of Example 86, comprising: an
optical sensor positioned in the cradle, the optical sensor having an third FOV that at least
partially overlaps the second FOV; wherein the controller synchronizes the barcode reading

module and the vision camera based on signals from the optical sensor.
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CLAIMS
The claims are:
1. A handheld barcode reader, comprising:

a housing defining a head portion and a base portion;

a vision camera positioned in the base portion, the vision camera having a first
field-of-view (FOV) directed through a base window in the base portion;

a barcode reading module positioned at least partially in the head portion, the
barcode reading module having a second FOV directed through a scan window in the
head portion; and

a controller in communication with the barcode reading module and the vision
camera, the controller configured to decode barcodes read by the barcode reading
module, receive captured images from the vision camera, and synchronize the
barcode reading module and the vision camera such that the vision camera does not
capture images when the barcode reading module is active.

2. The handheld barcode reader of claim 1, wherein the controller is configured to
process signals from the barcode reading module to decode barcodes and to process images
from the vision camera for processes that do not include barcode reading.

3. The handheld barcode reader of claim 1, wherein the housing defines a handle portion
between the head portion and the base portion.

4, The handheld barcode reader of claim 3, wherein an area adjacent the handle portion
is visible within the first FOV.
5. The handheld barcode reader of claim 1, wherein: the base portion comprises an upper

portion and a lower portion removably attached to the upper portion; and the base window is

in the upper portion.

6. The handheld barcode reader of claim 1, wherein the first FOV at least partially
overlaps the second FOV.

7. The handheld barcode reader of claim 6, wherein the first FOV has a horizontal viewing

angle between 80 degrees and 120 degrees.

8. The handheld barcode reader of claim 7, wherein the horizontal viewing angle is 100
degrees.
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9. The handheld barcode reader of claim 8, wherein the second FOV has a horizontal
viewing angle between 40 degrees and 60 degrees and the controller is configured to turn on
the barcode reading module when an object is detected in the first FOV.

10. The handheld barcode reader of claim 1, comprising: an optical sensor positioned in
the base portion and in communication with the controller, the optical sensor having a third
FOV that at least partially overlaps the second FOV; wherein the controller receives signals
from the optical sensor and synchronizes the barcode reading module and the vision camera
based on the signals from the optical sensor.

1. The handheld barcode reader of claim 1, wherein:
the base portion comprises an upper portion and two switchable, field
upgradable lower portions removably attachable to the upper portion;
a first lower portion of the two switchable, field upgradable lower portions
includes the vision camera; and
a second lower portion of the two switchable, field upgradable lower portions

does not include the vision camera.

12. The handheld barcode reader of claim 11, wherein the housing defines a handle
portion between the head portion and the base portion.

13. The handheld barcode reader of claim 12, wherein an area adjacent the handle portion
is visible within the first FOV.

14. The handheld barcode reader of claim 11, wherein the second lower portion comprises
an extension configured to block the base window.

15. The handheld barcode reader of claim 11, wherein the first FOV at least partially
overlaps the second FOV.

16. The handheld barcode reader of claim 15, wherein the first FOV has a horizontal
viewing angle between 80 degrees and 120 degrees.

17. The handheld barcode reader of claim 16, wherein the horizontal viewing angle is 100

degrees.
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18. The handheld barcode reader of claim 17, comprising a controller in communication
with the barcode reading module and the vision camera and configured to decode barcodes
read by the barcode reading module and to receive captured images from the vision camera,
wherein the second FOV has a horizontal viewing angle between 40 degrees and 60 degrees
and the controller is configured to turn on the barcode reading module when an object is
detected in the first FOV.

19. The handheld barcode reader of claim 11, comprising a controller in communication
with the barcode reading module and the vision camera and configured to decode barcodes
read by the barcode reading module, receive captured images from the vision camera, and
synchronize the barcode reading module and the vision camera such that the vision camera

does not capture images when the barcode reading module is active.

20. The handheld barcode reader of claim 19, wherein: the first lower portion comprises
an optical sensor in communication with the controller, the optical sensor having an third FOV
that at least partially overlaps the second FOV; and the controller receives signals from the
optical sensor and synchronizes the barcode reading module and the vision camera based on

the signals from the optical sensor.

34



22222222222222222222222222222

/32

FI1G. 1



PCT/US2023/015724

WO 2023/192064

2/32

F1G. 2



WO 2023/192064 PCT/US2023/015724

3/32




WO 2023/192064 PCT/US2023/015724

100
N

FI1G. 4



WO 2023/192064 PCT/US2023/015724

FIG. 5



WO 2023/192064

PCT/US2023/015724

6/32

LSRRI

i

210

o

275

205

240

\“2553




WO 2023/192064 PCT/US2023/015724

7/32

200,
B,

FIG. 7



WO 2023/192064 PCT/US2023/015724

8/32

200
N

215

235~

250
2504 #
N

FIG. 8



22222222222222222222222222222

$/32




WO 2023/192064 PCT/US2023/015724

i6/32

FIG. 10



PCT/US2023/015724

WO 2023/192064

i1/32

300
AN

FI1G. 11



WO 2023/192064

PCT/US2023/015724




WO 2023/192064 PCT/US2023/015724

415

434

405~

\ 435




WO 2023/192064 PCT/US2023/015724

i4/32

i
8
&

i

o

[ SRS S

475

455
405

FI1G. 14



WO 2023/192064 PCT/US2023/015724

I5/32

400,
N

FIG. 15



PCT/US2023/015724

WO 2023/192064

i6/32

91 "DIA
;
6y

08%

mmeVw \

L
F/wmw
OT# zew

4/@@%

oy

4/«&%%



WO 2023/192064 PCT/US2023/015724

¥7/32

500
S

/515

525

FI1G. 17



PCT/US2023/015724

WO 2023/192064

i8/32

g1 "Did




WO 2023/192064 PCT/US2023/015724

i%8/32




WO 2023/192064 PCT/US2023/015724

26/32

515

FIG. 20



PCT/US2023/015724

WO 2023/192064

28/32

FIG. 21



PCT/US2023/015724

WO 2023/192064

22/32

600
Ny

FIG. 22



PCT/US2023/015724

WO 2023/192064

23/32

700
“a

715

FI1G. 23



PCT/US2023/015724

WO 2023/192064

24/ 32

1G. 24

F



WO 2023/192064 PCT/US2023/015724

25/32

800
Sa

oo 4/ N
w0 L NUeos

FIG. 25



WO 2023/192064 PCT/US2023/015724

26/32

FI1G. 26



PCT/US2023/015724

WO 2023/192064

S0071

LT D4

27/32

<
W, po byl
e e e e e e e e e e e e e e e e e e e - 0501 Ak 5907
[ b090T S0 N I
i i N “d
| A | S S N
; 4 ¥ mi...l..w.bﬂ.....ﬂ..ww.u.w?.. £
J W m ./...am M x/. mmgm
H A
i ™,
5I0T \ NN
gigT ; : R .
I A T NN
| ; T, N
! i } >, ™
% § ¢ ", f.......
i ] ,
P : > . ~SE0T
i ™, A
B R NS
P | P
§ ™, .
P Vo ogeor/ N N
i 4 > Y
i i Y RN b
§ § 3 AN
P \ .
§ § ] *
) § 1
P 3
i i %
P |
P 0401
i 3
P t
[ ]
[ i
§ i
/ i “
] _ ~000T
1
§
i
i
i
i1
3¢
H
b




WO 2023/192064 PCT/US2023/015724

28/ 32

1100
a 1105

FI1G. 28



WO 2023/192064

PCT/US2023/015724

29/32

o]
4 0 3
™
M Loy ~ Ty N \
- H e Lry i
v
J/A i W v
| 1]
)
H
|3 S
o -
N 1
e m._
o R
3 [
i [
3 [
¢
3
3
{ y
!!!!! i 3
s N, 3
..:I.lvwl .ﬂ.’la.lwrri.i.l.
5 H T ....is....q.....urh.p.u. ””””
i N ..-‘M. iiiiiiiiii et N
of ¢ y e e T e e )
o i L T e T e -
i v T e T
j L T T 1,0 <
H 3 e 4
[ % O e, r £ .
1 Y T §
H 1
)
Ty !
3.\% )
Ao ] } y« 5555555
v f v e s
i -
H e &
¢ e ¢
i Y i S
e 7
M \\gf\\\\ A./ Vg S
I 4 X ¢ /
R 3 mm,...u i \\ S/
- y
! w ] sy i 7
H 3 Fo \\ \\
H 1 (%) ~ A
i Y =y Y 5
’ 4 g b
f ; y

10as

FI1G. 29



WO 2023/192064 PCT/US2023/015724

36/32

1100
Ny

1000
Na

1005
AN

o
-~
-

1135 1040

FI1G. 30



PCT/US2023/015724

WO 2023/192064

35/32

1245 1240

1005

16000

FI1G. 31



WO 2023/192064 PCT/US2023/015724

32/32

FIG. 32



INTERNATIONAL SEARCH REPORT International application No.
PCT/US 23/15724

A. CLASSIFICATION OF SUBJECT MATTER
IPC - INV. GO7G 1/00, GO6K 7/10 (2023.01)

ADD. HO4N 1/04 (2023.01)

CPC - INV. GO7G 1/0081, GO7G 1/0054, GOBK 7/10881, GOBK 7/10574

ADD. Go6K 2007/10524, HO4N 1/04

i I P Classifi (IPC) bath national classificati 4 IPC .
B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History document )

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
See Search History document '

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
See Search History document -

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2005/0279836 A1 (Havens et al.) 22 December 2005 (22.12.2005) entire document, 1-20
especially abstract and para [0012], [0040]-[0041], fig. 1i, 1), 1n
Y US 2020/0175236 A1 (Zebra Technologies Corporation) 04 June 2020 (04.06.2020) entire 1-20
document, especially abstract and para [0012], [0020], fig. 4B
Y US 2020/0058199 A1 (SYMBOL TECHNOLOGIES , LLC) 20 February 2020 (20.02.2020) entire [ 1-20
document, especially abstract and para [0016]-{0017], [0030]-[0031]
Y ) US 2010/0019042 A1 (Barkan) 28 January 2010 (28.01.2010) entire document, especially 9,18
abstract and para [0025]
Y US 2021/0073494 A1 (Zebra Technologies Corporation) 11 March 2021 (11.03.2021) entire 10, 20
document, especially abstract and para [0003], [00071], [0026]-[0028]
Y US 2019/0383603 A1 (FARO Technologies Inc.) 19 December 2019 (19.12.2019) entire 5, 11-20
document, especially abstract and para [0137]-[0138], fig. 18A
Further documents are listed in the continuation of Box C. D See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date or priority

date and not in conflict with the application but cited to understand

“A” document defining the general state of the art which is not considered na | ! . h
. the principle or theory underlying the invention

to be of particular relevance

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“E” earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which “Y” document of particular relevance; the claimed invention cannot
is cited to establish the publication date of another citation or other be considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” documentreferring to an oral disclosure, use, exhibition or other means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later than “&” document member of the same patent family "
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
22 May 2023 (22.05.2023) J 8 2 ] 23 g

. UN22 2023
Name and mailing address of the ISA/US Authorized officer )
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Kari Rodriquez
P.O. Box 1450, Alexandria, Virginia 22313-1450 .
Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT ' International application No.

PCT/US 23/15724

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 10,921,177 B1 (Zebra Technologies Corporation) 16 February 2021 (16.02.2021) entire 7-9, 16-18

document, especially abstract and col 6, In 24-43
Y US 2017/0091571 A1 (Datalogic IP Tech S.r.l.) 30 March 2017 (30.03.2017) entire document, | 9, 18

especially abstract and para [0013], fig. 3
Y US 6,155,489 A (Collins Jr. et al.) 05 December 2000 (05.12.2000) entire document, especially | 14

abstract and col 7, In 8-67, fig. 7

Form PCT/ISA/210 (continuation of second sheet) (July 2022)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - wo-search-report
	Page 70 - wo-search-report

