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LABEL APPLICATION SYSTEM WITH A LABEL PRINTER
ATTACHABLE TO A ROBUTIC ARM

TECHNICAL FIELD

BACKGROUND

{0801} A supply chain process of a logistics system, such as a warchousing system or
fransportation system, typically involves using labels (e.g., printed labels and/or radio

frequency identification (RFID) tags) to mark, track, locate, and/or route objects that arc

being stored in a location and/or transported between locations. The object may have varicus

sizes, shapes, and/or be configured in various positions on a conveyor that is used to process

and/or distnbute the objects for labelling. Accordingly, there is a need tor a label application

system that can adapt to the various and/or unique configurations of objects that are i

recetve labels.

BRIEF DESCRIPTION OF THE DRAWINGS

[G002] Figs. 1A-1E are diagrams of one or more example implementations desenbed
herein.
[60063]  Fig 2 1s a diagram of an example implementation of a label application system

described herein.

10064]

Fig. 3 is a diagram of an example implementation of a configuration of a label

printer and a robotic arm descenbed heremn.

[G005]  Fig. 4 is a diagram of an example miplementation of a label prnder descrbed
herein.

[6006] Fg. S is another diagram of an example implementation of the label printer of Fig.
4.
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[6067]  Fig 61s a diagram of an example environment in which systems and/or methods
described herein may be implemented.

[3808] Fig. 71s a diagram of example components of one or more devices of Fig. 6.
[B009] Figs. 8 and 9 are flowcharts of an example processes relating to a label apphication

system that vtilizes a label printer that is attachable to a robotic arm.

DETAILED DESCRIPTION
[0818] The following detailed description of example implementations refers to the
accompanying drawings. The same reference munbers in different drawings may dentify the
same o7 simiar clements.
10611}  In automated labelling systems, a label can be applicd to an object or tiem (e g, an
object or item that s to be stored, tracked, and/or transported) via a robotic device. For
example, a systern {¢.g., an automated svstem of a warchouse or transportation center) may
cause a printer to print a label, cause {¢.g., via robotics instructions) the robotic device to
retrigve the label from the printer {c.g., using a grasping mechanism of a robotic amm), and
cause the robotic device to apply the label to the object using a label applicator of the robotic
device {e.g., a label application mechanism on an end of a robotic arm}. In some instances, a
conveyor or other type of object moving system may move obiects into a position that is
within a proximity of the robotic device and/or the printer. The robotic device may be
progranumned and/or configured {e.g., in association with a camera or other device of the
automated labelling systeny) to identify an object, determine and/or track a location of the
object on the convevor, and apply a label when the object 1s within a label application zone.
The label apphication zone may be a space {or area} through which the object passes on the
convevor and can be reached by a label application mechamsm of the robotic device. In such

cases, the speed at which the convevor can supply objects 1o the robotic device to receive

[N
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labels may depend on the duration of tine for the systen to print a label, cause a robotic
device to retrieve the label, and cause the robotic device to move into position to apply the
label 1o an object.

(G012} Delays or extended durations in printing, retrieving, and/or applying a label can
increase waste within the system. For example, power resources may be wasted by powering
wdle devices or components of the system that are waiting for a label to be apphied to the
object, computing resources (2.5, processor resources and/or memory resources) may be
wasted by monitoring statuses of the system during the delays, network resources or
conumimication resources used o communicate the statuses may be wasted during the delays,
and so on. Accordingly, there 1s a need for a label application system that reduces a duration
of time that 1s requiired to print, obtam, and/or apply a label to an object.

[B813] The present disclosure relates generally to a labelling systeny and, for example, to a
label application system with a label printer that is attachable to a robotic arm. Some
implementations described herein enable an automated system to quickly and efficiently
apply a label to an object that is being processed and/or transported by the automated system.
For example, a label application system may utilize a robotic device, such as a robotic am,
that 1s equipped with a label printer that can print and apply the label to an object {e g, using
a tamp of the label prnter that 1s actuated via power from the robotic arm). Accordingly, the
robotic arm can position the label printer within a label application zone near a conveyor
{c.z., a space above and/or within a threshold distance of the conveyor} that is fransporting
obiects. While the label printer is m the label application zone, the label application system
can cause the label printer to print labels, which can then be applied to objects as the objects
are passed through the label application zone by the convevor,

[0614] In this way, the label application system may utilize a robotic device and a printer

configaration that does not require movement of the robotic device to retrieve a printed label

(98]
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from a separate printer and/or docs not require movement of the robotic device to position the
label in a label application zone to permit the label to be applied to an object, thereby
reducing a duration of time to print, obtain, and apply the Iabel to an object (¢.g., because the
time required to move the robotic device to obtain labels and reposition the robotic device to
apply the labels between applications on objocts is ehiminated). As a result, the label
apphication system, as described herein, may more quickly and efficiently label objects that
are being processed and/or transporied {(e.g., within a logistics sysiem).

{3015} As described hereig, the label application system may receive, from a camera, an image that
depicts an object on a conveyor, cause, based on an image processing model indicating that the timage
depicts the object, a robotic anm to attach to a label printer; determine, using the image processing
model, an object position of the object onthe conveyor; canse the robotic arm to move the label
printer into an application position that corresponds to the object position on the conveyor; causc the
label printer to print a label; and cause the label printer to apply the label 1o the object based on the
conveyor aligning the objoct position with the application position.

{6016}  Although some examples herein are described in connection with a printed label
created by a label printer, such examples may simularly apply to another type of physical
marker, such as a radio frequency identification (RFID) tag created by an RFID primter.
10617} Figs. 1A-1E are diagrams of an example implementation 100 associated with a label
application system described herein. As shown in Figs. 1A-1E, example implementation 100
mcludes a label application svstem and a label management system. In example
waplementation 100, the label application system mchudes a controller, a camera, a docking
station, one or more label printers (shown ag “Label Printer 17 and “Label Printer 27}, and a
robotic arm. These devices are desenbed in more detail below 1n connection with Fig. 6 and

Fig

-
i
o

10618}  Asshown in Figs. 1A-1E and descnbed below in connection with example

implementation 104, an object may be conveyed mto a label application zone, within which
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the label application system may apply a label to the object, as described herein. I some
mnplementations, the convevor may be associated with and/or included within the label
apphication svstem. In such a case, the label application system may control a speed and/or
direction of the conveyor in order to control a speed and/or durection of objects onthe
CONVEYOL.

[B01%] Asshownin Fig. 1A, and by reference number 102, the iabel application system
may receive an image of an object. The controller of the label application system may
receive the image {or video that includes multiple mmage frames) from the camera. In some
implemeniations, the label application system may include or receive images from multiple
cameras that are mounted at various locations throughout the physical environment of the
label application system. For example, a camera may be mounted to a support structure (e.g.,
a gantry) of the convevor, a camera may be mounted to the robotic arm, and/or a camera may
be mounted to one or more of the label printers in order to permit the 1abel application system
to monitor the desired portion of the convevor and/or track a position of an object on the
convevor. In exaropie implementation 100, the camera {and/or one or more other camres)
may be configured to stream images depicting a portion of the conveyvor that receives objects
before the objects reach the label application zone on the convevor. In this way, via the
streamed tnages, the label application system may monitor the portion of the conveyor to
detect an incoming object that 1s to receive a label, as described elsewhere horein.

[B828] In some tmplomentations, the camera may be associated with an actuable mounting
system that permits the camera to capture images of various portions of the convevor. In
some implementations, the camera 1s configured to capture and/or provide images to the
controller based on detecting motion on the convevor and/or based on detecting the objects.
For example, the camera and/or the controller may use a motion sensor and/or an optical flow

analysis that mcludes a comparison of images within an image stream. In this way, based on
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indication motion from the motion sensor and/or certain differences between the images, the
camera and/or the label application syvsiem may detect that an object is approaching the label
apphication zone.

[B021] As further shown 1n Fig. 1A, and by reference number 104, the label application
system may process the image of the object. For example, the label application system may
process the image using an image processing model that is configured to 1dentify one or more
characteristics of the obiect. The mage processing model may utilize any swtable computer
vigton techmique to identify the object within the image and/or deterraine one or more
characteristics of the object as descabed herein. For example, a computer vision technigue of
the image processing model may mehude one or more of an image recognition techmique
{c.g., an Inception framework, a ResNet framework, and/or a Visual Geometry Group (VGG)
framework}, an object detection techmique (¢.g., a Single Shot Detector (55D) framework,
and/or a You Only Look Once (YOLO) framework}, an object tn motion technique {e.g., an
optical flow framework}, an optical character recognition technique, among other examples.
{6622} For example, one or more characteristics may include a position of the object on the
convevor, a size of the object, a shape of the object, a tvpe of the ohicet, an identifier of the
object, and/or a label receiving area of the object, among other charactenstics. The position
of the object {which may be referred to herein as an “object position”) may inchude or be
defined by an onentation of the object {¢.g., relative to a center axis or other reference point
of the convevor, relative to a location of the camera, and/or relative 10 a location of the
robotic arm), and/or a location of the object on the surface of the convevor {e.g., relative to a
reference point of the conveyor, relative to a location of the camera, and/or relative to a
location of the robotic arm). The position of the object may be based on and/or relative to a
reference point of the convevor {e.g., a portion of the convevor that is defined by coordinates

that are spectfic to a reference grid associated with a surface of the conveyor and/or rollers of
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the convevor). For exaraple, while the position of the object tn space {or within the physical
environment of the label application system) may change as the conveyor transports the
object, the position of the object relative to the conveyor may be constant (e.g., because the
position of the object is defined by the reference point of the convevor). The reference point
may be determined based on and/or correspond to one or more features of the conveyor. For
example, a feature may include an edge of the convevor, a rail of the conveyor, a ganiry of
the conveyor, and/or a marking associated with the conveyor. Accordingly, based on
processing one or more images from the camera that depict the reference poud or features,
the label application system {e.g., via the controller and/or the image processing model} may
determine the posttion of the object relative to the convevor.

[3823] The image processing model may be configured to output and/or generate the one or
more charactoristics of the object to permif the controller to control the robotic arm to print
and/or apply a label to the object, as described clsewhere herein. For example, the controiler
may uiilize any suitable motion analysis techmigue to track a position of the object {e.g.,
according to timestarups of captured and/or analyzed) and comrespondingly utilize any
suitable robotic control technigue to calculate robotic coordinates (¢ g, spatial coordinates or
three-dimensional coordinates associated with the robotic anm) used {o control the robotic
arm according to the tracked position (and/or other characteristics) of the object.

[6624] In some implementations, the image processing model may be configured to
analyze the one or more images to detoct specific and/or unigue characteristics associated
with a particular obicct. For example, because individual objects may be configured to
recetve difforent labels (rather than a same label bemg applied to every object), the objects
may include an object identifier, such as a text wWentifier, a barcode, o1 other unigue marking
that is known and/or associated with the label application svstem and/or label management

systemn. As shown in Fig. 1A, a first object may be identified by an object identifier “1-X 7
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and a second object may be identificd by an object identifier “2-2.7 o some
implementations, the individual characters may be associated with certain mappings and/or
codes that can be interpreted by the controller to identify content that 1s to be printed on a
label for the object, to identify a type of label that is to be applied to the object, to identifv a
type of printer that is o be selecied for printing and/or applying a label to the object, and so
on. Accordingly, the label application system and/or the image processing model may be
configured to identify and/or detect object wdentificrs on objects depicted m the images.
I6025]  In some implementations, the image processing model and/or label application
system: may be configured to identify alabel receiving area of the object. The label recoiving
area may be marked on the object (¢ g., via a border of the label, an identifier of the labgl
receiving area, or type of other marking) to permit the image processing model and/or the
label application system to identify the label receiving arca. Additionally, or altematively,
because individual objects may have previously received other labels or markings in various
locations and/or may have damaged arcas {¢.g., dents, holes, and so on that may not be
conducive to receiving a label}, the label receiving arcas for the individual boxes may be
unmarked and/or different from one another. For example, the label receiving arcas may be
positioned in various locations of the objects or various orientations of the object, and/or may
have different sizes. Accordingly, the label application system and/or the image processing
model may be configured to identity a label recetving arca of the object that may be best
suited for receiving the label In such a case, the label application system and/or the image
processing model may analyze the object o find a portion of the object that 1s capable of
recetving a label that has a particular size. Accordingly, the label receiving area may
correspond to an area on a surface of the object that s at least the size of a label that s to be
applied to the object. Additionally, or aliernatively, the label receiving area may be an arca

on the surface of the object that does not include any other labels, any other labels, or any
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damaged portions of the object {¢.g., to ensure that the label is likely to be attached 1o the
obiect without obstructing access to the other labels or other masrkings and/or to ensure that
the abel does not become detached from the object by bemg applied to a damaged area of the
obiect}.

[6026] In this way, using the image processing maodel, the label application system may
analyze images depicting an object in order to apply a label on the object using a robotic amm,
as described elsewhere heren.

160271 As further shown in Fig. 1A, and by reforence number 106, the label application
system may receive a print mstruction from the label management svstem. The print
instruction may indicate content that is to be printed on a label by one or more of the label
printers. In some mmplementations, the print instruction may be the same for multiple objects.
For example, the print instruction may be the same for ali objects. Additionally, or
alternatively, the label application system may recetve dividual print instructions for
mdividual obiects {or types of objocts) that are being supplied for label application by the
convevor. For example, the puat instruction may mdicate that an object that has a particular
characteristic {¢.g., a particular identificr or is a particular type) is to receive a label with
corresponding content. Accordingly, based on identifving and/or detecting an object
wdentificr of the object, the label application svstem may determine content that 1s associate
with the object identifier to peraut the label application system to print the content to a label
and apply the label to the object, as described herein,

[0628] In some mplementations, the print instruction may specify which label printer, of
the plurality of printers, are to be used to print and/or apply the label to an object. For
example, the print instruction may include a printer identificr or other indication that permis
the label application system to select the corresponding prinder for printing content o a label

and applying the label to an object.
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{66291 Asshown in Fig. 1B, and by reference number 108, the label application system
may select a label printer. In some iwmplementations, the label application system may select
a label printer based on a status of the mdividual available label printers. For example, the
status roay correspond o an operability status of the iabel printers. More specifically, the
label application system may select a label printer that is loaded with a mininnum threshold of
print media (e.g., a minimum guantity of paper labels, a mimmum length of a roll of labels,
and so on}. Additionally, or alternatively, the label application svstem may select a default
label printer and/or a label prinder that is vot experiencing or known to be experiencing any
printing crrors {¢.g., printhead crrors, print media jamming, or the hike}.

{3630 I some implemeniations, the label application system may select the printer based
on an object identifier that 1s detected on the object. For example, if an object is to receive a
particalar type of label {c g, a label that has a particudar size, a particular adhesive, or other
particalar characteristic), the object identifier may be mapped {¢.g., via a print instruction
from the Iabel management sysiem} 1o a particular label printer that is to be used to print
and/or apply the label to the object.

10631} Based on a selection of a first label printer {Label Printer 1), the label application
systerm may cause the robotic arm to attach to the label printer in order to print and/or apply a
label 1o an object, as described herem. For example, the label apphication system may
control, using any suitable techuique, the robotic arm to attach to the label privtervia a
coupler of the robotic arm and/or an electromechanical coupling of the label prinder. The
coupler of the robotic arm and/or the electromechanical coupling of the label printer may
mclude one or more electrical ternunals that facilitate comnumication between the robotic
am and the label prnter. Additionally, or altematively, the coupler and/for the
clectromechanical coupling may be configured for transfer of electrical power from the

robotic arm o one or more components of the label primter. I this way, the electrical power

10
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can be supplied fo the label pruder from the robotic am to permit the label privter to utilize
the electrical power to perform a printing operation to print a label and/or to apply the label to
an object using a tamp of the label printer.  Additionally, or aliematively, the coupler and/or
the electromechanical coupling of the label printer may inchide one or more mechanical
connectors that permit the robotic amm to actuate a mechanical component (¢.g., a tamp} of
the label printer.

[6632] Accordingly, the label application systermn may cause the robotic arm to couple to an
clectromechanical coupling of the label prnter to permit the robotic arm to position the label
printer for prirging and/or applving a label to an object.

{3633 As further shown in Fig. 1B, and by reference number 110, the label application
system may position the label printer. For example, the controller may control one or more
devices {e.g., sensors, drives, motors, and/or the hike) of the robotic arm to move the label
printer into an application position that corresponds to an object position on the conveyor.
For example, the application posiion may correspond {0 an anticipated position of the fivst
object within the iabel application zone {¢.g., when the object position is within the label
application zone).

[3634] The application position may aklign with a path of the object position on the
convevor, The path of the object postiion on conveyvor may correspond 1o a path of
movement of the object as the convevor transporis the object through the physical
environment of the label application system. The controler may cause the robotic arm to
move the robotic arm into a position that 1s determined and/or calenlated based on the
deternuned position of the object relative to the convevor {e.g., a position determined using
the tmage processing model) and/or the path of the position of the object on the conveyor.
For example, the controller may convert umage-based coordinates of an approaching object to

robotic coordinates used to control a position of the robotic arm. In this way, the label

11
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application svstem may move the label printer into the application position that aligns with a
path of the object and/or position of the object on the conveyor.

[B835]  In some implementations, the robotic arm may move the label printer from a dock
of the docking station that previously supported the label printer. For example, the dock of
the docking station may include a dock interface that may facilitate communication between
the controller of the label application system and the label printer (¢ 2., to communicate status
mformation associated with the label printer, print instructions, and/or print sethings for
printer operations). Additionally, or alternatively, dock interface may peomit the docking
station to supply electrical power to the label printer while the label printer is in the dock. In
this way, while the label printer is in the dock, the label printer may perform a print operation
{c.g., atest print operation) and/or may actuate one or more components (¢.g., an actuator of a
print media door of the label printer that enables print media to be supplied to a roller of the
label printer).

[6036] Accordingly, the label application systern may position the label printer for prnting
and/or applying a label to an object.

106377 Asshown in Fig. 1C, and by reference nomber 112, the label application system
may print and/or apply a label to the object. For example, the controller may cause the label
printer to print the label according to the print instruction from the label management system.
The controller may coramunicate the print instruction and/or control the label printer to
perform a print operation via a wireless commumnication link between the controlier and the
label printer and/or a wired commumication link of the robotic am.

[6838] Unce the label 15 printed and/or ouiput from the label printer, the controller may
cause the label printer to apply the label to the object. For example, the controlier may cause
the printer to apply the label to the object using a tamp. The controller may actuate the tamyp

via an actuator of the label printer and/or an actuator of the robotic arm. Additionally, or
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altematively, the controller may cause the robotic arm to move along a trajectory, as the
obiect passes along a path of the convevor, that enables the label printer to apply the label to
a label receiving arca of the object. Similar to moving the robotic arm as described above,
the controller may convert image-based coordinates that arc ndicative of a movement of the
identified label roceiving area into robotic coordinates corresponding to an anticipated motion
of the label receiving arca within the label application zone. The label application system
may determine a trajectory of the robotic arm that corresponds to the anticipated motion of
the label receiving arca to enable the label printer {and/or the robotic arm) to apply the label
to the obiect as the object passes through the label application zone {¢.g., without stopping the
convevor and/or without stopping the obisct within the label application zong). As shown in
Fig. 1C, the robotic arm movement may correspond to an alignment with an axis {e.g., a
center axis, a longitudinal axis and/or a lateral axis} of the object and/or an aligrment with a
label receiving area of the object. Accordingly, the label application system, via the
controller, may control the robotic arm to move the label printer across the label recerving
arca {(s0 that the label 1s pecled, tamped, and/or adhered to the object within the label
receiving arcay.

[363%8]  In this way, the label application system, as described herein, pernnis a label to be
printed and applied 1o an object without inhibiting the progress of the object. Furthemmore,
the label application system may permit a label to be printed and applied to an object by a
robatic arm {or a label printer attached to the robotic arm) without a label application
mechamsm {¢.g., the iabel printer and/or a tamp of the label printer) of the robotic arm being
removed from the label application zone.

16046]  As further shown in Fig. 1€, and by reference number 114, the label application

system: may detect a next object. Similar to detecting the first object {identified by “1-X7),

13
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cary

the label application system may detect the next object Gdentified by “2-27) based on
receiving images depicting the next object.

[B841]  As further shown i Fig. 1€, and by reference number 116, the label application
gystem may recetve a next print instruction. For example, the label application system may
obtain the next print instruction from the label management system using the object wlentifier
{e.g., “2-£7) on the object. For example, the label apphcation system may send a request that
indicates the object identificr to the label management system to permit the label
management system to reply with a corresponding prnt instruction for the object. In this
way, the label application system may receive a print instruction that includes content that is
to be printed on a labgl for the next object.

3042} Asshownin Fig. 1D, and by reference number 118, the label application system
may reposition the label prmter. For example, the label application sysiem, without removing
the label printer from the label application zone, may move the label printer into a position
that corresponds to an anticipated position of the object on the conveyor when the object
reaches or 1s within the label application zone.

13043}  As further shown in Fig. 1D, and by reference number 120, the label application
systermn may print and/or apply the next label to the next object. For example, the label
application svstem may print and/or apply the label 1o the next object based on the
determined position of the next object within the label application zone, as described
clsewhere berein.

[0844] Asshown in Fig. 1E, and by reference number 122, the label application system
may detect a trigger 1o use a different label printer. For example, such a trigger may include
the first label printer being exbausted of pruv media or reaching a threshold quantity of prnt
media. Additionally, or altematively, the trigger may mclude the first label printer

experiencing an error (2.g., a printhead error, a print media jam, or the hke}. In some
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implemengations, the trigger may include detecting that an incoming object is o recetve a
label from a different label printer {o.g., because the object 18 to recerve a different sized label
and/or a different tvpe of label that 1s printed by another label printer other than the first label
printer}.

[B845] As further shown in Fig. 1E, and by reference number 124, the label application
system may return the label printer to the dock. For example, based on detecting the trigger,
the label application system may return the label printer to dock to pemmit the Iabel
application system 1o sclect another label printer from the docking station. Accordingly, ifa
{abel printer 1s exhausted of print media and/or experiences an orror, rather than the abel
application system having to shut down the conveyor and/or stop the movement of the
objects, the label application svstem may control the robotic amm to retum the first label
printer to the dock to permit the label application svstem to select another label printer to
print and/or apply a label for other objects (e.g., the obiect identificd by “3-A7).
Furthermore, if the first label printer 15 exhausted of print media or does experience an ervor,
the first label printer mmav be resupplied with print media while n the docking station and/or
may receive maintenance to address the error (without having to shut down the label
application svstem},

[3846]  As further shown in Fig. 1E, and by reference number 126, the label application
gysterm may select another label printer for label application. For example, the label
application system may select the second label printer based on being available to pant and
apply labels for other objects that are detected. Additionally, or alternatively, second iabel
printer may be selected based on being associated with or mapped to a detected object {e g,
based on the object identificr on the object).

10647}  In this way, the label application svstem cnables labels o more quickly be printed

and applied o objects in a system that is configured for automated processing of the objects.
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Furthermore, the iabel application system may nclude multiple label printers (and/or vultiple
robotic arms} to reduce or prevent a likelihood of a shutdown of such an avtomated system.
Accordingly, the label apphication system, as described herein, can prevent waste caused by
delays in printing and applying labels to objects.

[0848] As mdicated above, Figs. 1A-1E are provided as an example. Other examples may
differ from what 1s described with regard to Figs. 1A-1E. The number and arrangement of
devices shown in Figs. 1A-1E are provided as an example. In practice, there may be
additional devices, fewer devices, different devices, or difforently arranged devices than those
shown in Figs. 1A-1E. Furthcomore, two or more devices shown in Figs. 1A-1E may be
mmplemenicd within a single device, or a single device shown in Figs. 1A-1E may be
plemented as multiple, distributed devices. Additionally, or aliematively, a set of devices
{c.z., one or more devices) shown in Figs. 1A-1E may perform one or more functions
described as being performed by another set of devices shown i Figs. TA-1E

[6049]  TFigs. 2-5 are diagrams of one or implementations of one or more components of a
label application system described beren {e.g., the label application system of example
implementation 100}, Fig. 2 is a diagram of an example implementation of a label
application system 200 described hercin. As shown in Fig. 2, the label application system
200 inchudes a camera 202, a first label printer 204, a second label primter 206, a docking
station 208, a robotic arm 210, a convevor 212, and an operator station 214, A controller 216
of the label application system 200 may be configured to control the components or devices
of the label application system 200 via wireless and/or wired communications. The operator
station 214 may melade one or more user interfaces that permit an operator of the label
application svstem 200 configure settings of the label application system 200 {e.g.,
processing settings, priut scttings, and/or the like). Additionally, or alternatively, the operator

station 214 may permit an operator 1o provide a print instruction to the label application
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svsiem to cause the label application system to print and apply a label to an object accordmg
to the print mstraction, as described elsewhere herein.

[3056] Asshown in Fig. 2, the camera 202 may be positioned on a support upstream
(relative Yo motion of the convevor 212} from the robotic arm 210, Accordingly, a ficld of
view of the camera may be upstream from the robotic arm 210 to permit the controller 216 to
detect when objects are approaching the robotic arm 210, As shown, a label application zone
2138 corresponds to a space, within a physical environment of the label application system
200, in which the conveyor 212 can convey an object and the robotic arn 210 can position
the first label printer 204 and/or the second label printer 206.

[3651] Tig. 3 is a diggram of an example implementation 300 of a configuration of the first
label printer 204 and the robotic arm 210 desenibed herein. As shown in Fig. 3, the first label
printer 204 includes an electromechanical coupling 302 and a tamp 304, The robotic amn 210
mcludes a coupler 306 at a label apphication end 308 {¢ g, a distal end) of the robotic arm
210, As further shown by reference number 310, when the robotic arm 210 1s attached to the
first label printer 204, the coupler 306 may electromechanically connect to the

-
ol

clectromechanical coupling 302 to permit the robotic arm 210 o communicate with the first
label printer 204 and/or supply power to the first label printer 204, as described elsewhere
herein. In some mmplementations, the controller 216 may be configured to communicate with
the first label primer 204 and/or facilitate a supply of power to the first label printer 204
based on whether the coupler 306 is electromechanically coupled with the electromechanical
coupling 302. For example, the coniroller 216 may detect that the coupler 306 is
clectromechanically coupled with the electromechanical coupling 302 using a sensor{e.g., a
sensor that detects contact between the coupler 306 and the electromechanical coupling 3023,
a detected communication bebween the first label prnter 204 and the robotic arm 210, and/or

the like.
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160382]  In this way, the robotic arm 210 may attach to the first label punter 204 to pemmit
the label printer to be used to print and apply a label to an object from the 1abel application
end 308 of the robotic arm 210,

[G033]  Fig. 4 15 a diagram of an example mplementation of a label punter 400 described
herein. The label printer 400 may correspond to the first label printer 204 and/or the second
label printer 206, As shown in Fig. 4, the label pnnter includes an electromechanical
coupling 302 and a tarmp 304, The tamp 304 may be positioned toward an output side 402 of
the label primter 400 from which a printed label s output from the label printer 400

10654] The label printer 400 mcludes a print media door 404 that facilitates access to a
print media recctving component {e.g., a print modia roller of the label printer 400). In some
implementations, the print media door 404 may be opened via an actuator of the Iabel printer
400. The label printer 460 of Fig. 4 nchudes a dock terminal 406 that is configured to coupie
with a dock mterface of the docking station 208, The dock terminal 406 may enable the
controller 216 to communicate with the label printer 400 and/or supply power to the label
printer via the dock interface and/or the docking station 208, In some mplementations, the
controtier 216 may cause the actuator to automatically open the print media door upon the
label printer 400 being returned to a dock of the docking station 208 and/or upon the label
printer 400 receiving power from a dock interface of the docking station 208 via the dock
termuinal 406 {¢.g., to permit print media to be resupplied to the label printer 400 afier being
exhausted fron: print operations and/or label applications, as described herein}. In some
tmplementations, the label printer 400 may include a battery. For example, the battery may
store electricity that 1s used to power one or more components of the label prnter 400, The
clectricity mav be received via the dock terniral 406 when the label printer 400 1s placed in a
dock of the docking station 208 and/or may be received via the electromechanical coupling

302 when the label printer 400 15 attached to the robotic arm 210
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I6085]  The iabel printer 400 may be configured and/or designed to bave a size and/or roass
that satisfics a size threshold and/or mass threshold, respectively, that permit the label printer
400 to be attached to the label application end 308 of the robotic arm 210 and moved by the
robotic arm 210 without slowing or inhibiting motion of the robotic arm 210 within a design
threshold or a particular tolerance.  Additionally, or abermatively, the size and/or mass of the
label printer 400 may be configured according to a threshold speed at which a label
application system is 1o process objects and/or receive application labels, as described heremn.
60361 Fig. 5 1s another diagram of an exarople implementation of the label printer 400, As
shown in Fig. 5, the label printer 400 includes a print media roller 502 that holds a pnint
media sepply 504 {e.g., a roll of paper labels), a printhead 506, a label peeler 508, a liner
spool 310, and a tamp head 512, The print media roller 502 may hold the print media supply
504 to permit fabels of the print media supply 504 to receive content via the printhead 506,
The labels may be peeled from a liner of the print media supply 504 and cutput from the label
printer 400 toward the output side 402, The hiner may be spooled by the liner spool 310 {e.g.,
until all labels on the print media supply 504 have been printed by {or received content from)
the printhead 506).

{3657] The tamp head 312, may apply the label that 1s output from the label printer 400 by
contacting or pressing the label to an object via an actuation of the tamp 304, The tamp 304
and/or the tarap head 512 may be hyvdraubically actuated {¢.g., using an air-powered vacuum
generatory and/or electronically actuated {o.g.. using & motor},

[B038] In this way, a label printer may be configured to be arranged on a label application
end of a robotic arm to permif a label application system to quickly and efficiently print and
apply labels 1o objects that are being processed within an automated system.

[3059]  Asindicated above, Figs. 2-5 are provided as an example. Other examples may

differ from what is described with regard to Figs. 2-5. The nomber and arrangement of
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devices shown in Figs. 2-5 are provided as an example. In practice, there maay be addttional
devices, fewer devices, different devices, or differently arranged devices than those shown in
Figs. 2-5. Furthermore, two or more devices shown mn Figs. 2-5 may be implemented within
a single device, or a single device shown 1o Figs. 2-5 may be miplemented as multiple,
distributed devices. Additionally, or alternatively, a set of devices (¢.g., one or more devices)
shown 1n Figs. 2-5 may perform one or more functions described as being performed by
another set of devices shown in Figs. 2-3.

I6068]  Fig. 6 is a diagram of an example envitonraent 500 in which systems and/or
methods described herein may be implemented. As shown in Fig. 6, environment 600 may
mclude a label application system 610, a label management aystem 620, an operator station
630, and a network 640, Devices of environment 600 may imterconnect via wired
connections, wirgless connections, or a combination of wired and wircless connections.
{0861} The label application system 610 mcludes one or more devices capable of recaiving,
generating, storing, processing, providing, and/or routing information associated with
prnting and applving a label to an object using a label printer that is attachable to a robotic
arny, as described elsewhere herein. The label application system 610 may include a
commumication device and/or a computing device. For example, the label application system
610 may include a server, such as an application server, a client server, a web server, a
database server, a host server, a proxy server, a virtual server (¢.g., executing on computing
hardware), or a server in a cloud computing system. In some implementations, the label
apphication system 610 inchudes compoting hardware used in a cloud computing
envirgnment. In some implementations, as described elsewhere herein, the label application
svsiem 610 may include a controlier, a camera, a robotic arm, a label printer, and/or a

CONVEYOr.
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[6062]  The label management system 620 includes one or more devices capable of
receiving, generating, storing, processing, providing, and/or routing information associated
with a print instruction used by the label apphication system 610 o prmt and apply a label to
an object, as described elsewhere hercin. The label management system 620 may include a
communtcation device and/or a comaputing device. For example, the label management
system 620 may inclade a server, such as an application server, a client server, a web server,
a database server, a host server, a proxy server, a virtual server {e.g., exccuiing on compuiing
hardware}, o7 a server in a cloud computing system. In some implementations, the label
management system 620 includes computing hardware used in a cloud computing
environment.

[3863] The operator station 630 includes one or more devices capable of recerving,
gencrating, storing, processing, and/or providing information associated with managing the
label application svstem 610, as described elsewhere herein. The operator station 630 may
mclude a communication device and/or a computing device. For example, the operator
station 630 may include a wircless communication device, a mobile phone, a user cquipment,
a laptop computer, a tablet computer, a deskiop computer, a wearable communication device
(e.g., a smart wristwatch, a pair of smart eveglasses, a head mounted display, or a virtual
reality headset), or a similar tvpe of device,

[6864] The network 640 includes one or more wired and/or wircless networks. For
example, the network 640 may include a wireless wide area network {¢.g., a cellular network
or a public land mobile network}, a tocal arga network {¢.g., a wirgd local area network or a
wireless local arca network (WELAN), such as a Wi-Fi network}, a personal arca network
{c.g., a Bluetooth network), a near-field commurnication network, a telephone network, a
private network, the Internet, and/or a combination of these or other tvpes of networks, The

network 640 enables communication among the devices of environment 600.
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{6663 The number and arrangement of devices and networks shown in Fig. 6 are provided
as an example. In practice, there may be additional devices and/or networks, fewer devices
and/or networks, different devices and/or networks, or ditferently arranged devices and/or
networks than those shown in Fig. 6. Furthenmore, two or more devices shown in Fig. 6 may
be umplemented within a single device, or a single device shown in Fig. 6 may be
maplemented as multiple, distributed devices. Additionally, or alternatively, a set of devices
{c.g., one or more devices} of environment 600 may perform one or more functions described
as being performed by another set of devices of environment 600,

13666} Fig. 7 1s a diagram of example components of a device 700, which may correspond
to the iabel application system 610, the label management svstem 620, and/or the operator
gtation 630. In some wplementations, the label application svstem 610, the label
management system 620, and/or the operator station 630 may include one or more devices
700 and/or one or more components of device 700, As shown i Fig. 7, device 700 may
mclude a bus 710, a processor 720, a memory 730, an input component 740, an output
component 750, and a communication component 760,

10667  Bus 710 includes one or more components that enable wired and/or wireless
commuumication among the components of device 700, Bus 710 may couple together two or
more componenis of Fig. 7, such as via operative coupling, communicative coupling,
clectronic coupling, and/or electric coupling. Processor 720 mcludes a central processing
unit, 3 graphics processing unit, a microprocessor, a controller, a microcontroller, a digital
signal processor, a ficld-programmable gate array, an application-specific integrated circuit,
and/or another tvpe of processing component. Processor 720 is implemented in hardware,
firmware, or a combination of hardware and sofiware. In some implementations, processor
726 includes one or more processors capable of being programmed to perform one or more

operations or processes described elsewhers herein,
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[6668] Memory 730 includes volatile and/or nonvolatile memory. For example. memory
730 may include random access memory {RAM), read only memory {ROM}, a hard disk
dove, and/or another type of memory (e.g., a tlash memory, a magnetic memory, and/or an
optical memorv}. Memory 730 may include internal memory (e.g., RAM, ROM, or a hard
disk drive) and/or removable memory (e.g., removable via a wiuversal serial bus connection),
Memory 730 may be a non-transitory computer-readable medium. Memory 730 stores
mformation, mstructions, and/or software {e.g., one or more software applications) related to
the operation of device 700, In some implementations, memory 730 includes one or more
memorics that are coupled o one or more processors {e.g., processor 720}, such as via bus
710.

[3869]  Input component 740 enables device 700 to receive mput, such as user mput and/or
sensed input. For example, input component 740 may 1nclude a touch screen, a kevboard, a
kevpad, a mouse, a button, a microphone, a switch, a sensor, a global positioning system
sensor, an accelerometer, a gyroscope, and/or an actuator. Cuiput component 750 enables
device 700 1o provide output, such as via a display, a speaker, and/or a light-emitting diode.
Communication component 760 enables device 700 to communicate with other devices via a
wired conpection and/or 8 wireless connection. For example, communication component 760
mayv mclude a receiver, a transmitter, a transceiver, a modem, a network interface card,
and/or an antenna.

(68743 Pevice 700 may perform ong or more operations or processes described herein, For
example, 8 non-transitory computer-readable medium {¢.g., memory 730} may store a8 set of
mstructions {¢.g., ong or more instructions or code} for execution by processor 720.
Processor 720 may exeeute the set of instructions to perform one or more operations or
processes descrbed herein. In some implementations, execution of the set of instructions, by

one or more processors 720, causes the one or more processors 720 and/or the device 700 to
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perform one or more operations or processes deseribed heremn. In some implementations,
hardwired circuitry may be used instead of or tn combination with the instructions to perform
one or more operations or processes described herein. Additionally, or altematively,
processor 720 may be configured to perform one or more operations or processes described
herein. Thus, implementations described herein are not limited to any specific combination
of hardware circuitry and software.

{6071} The number and arrangement of components shown in Fig. 7 are provided as an
example. Device 700 may include additional components, fewer comaponents, different
components, or differently arranged components than those shown in Fig. 7. Additionally, or
alternatively, a set of components {8.g., one or more components) of device 700 may perform
one or more functions described as being performed by another set of components of device
700.

[0872} Fig 8 15 a flowchart of an example process 800 associated with a label application
system described herein. In some mplementations, one or more process blocks ot Fig. 8 may
be performed by a label application system {c.g ., label application system 610 and/ora
controtier of the label application system}. In some implementations, one or more process
blocks of Fig. & may be performed by another device or a group of devices separate from or
mncluding the label application system, such as a label management system {¢.g., the label
management svstem 620) and/or an operator station {¢.g., the operator station 630).
Addiionally, or alternatively, one or more process blocks of Fig. 8 may be performed by one
or more components of device 700, such as the processor 720, the memory 730, the input
component 740, the output component 730, and the commumication component 760.

16073 As shown in Fig. &, process 800 may include detecting, based on an tmage, an
object on a convevor {(block 810). For example, the label application system may detect,

based on an image, an object on a convevor, as described above. The object may be detected
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using an ynage processing model that s configured to identify the object on the convevor as
depicted in the image.

[3874]  As further shown i Fig. 8, process 800 may include printing, via a label printer, a
label associated with the object (block 820). For example, the label application svstem may
print, via a label printer, a label associated with the object, as descrbed above.

{0875} The label printer may be sciected, from a plurality of label printers, to apply the
label based on a print instruction associated with the object and the label. The label mav be
prnted to include condent that is associated with an object identifier that is indicated on the
object.

[3876]  As further shown in Fig. & process 800 may include determining an object position
of the object relative to the conveyor (block 830). For example, the label application system
may determine an object position of the obiect relative to the convevor, as described above.
(60771 As further shown in Fig. 8, process 800 may mchude moving, via a robotic amm, the
label printer into an application position that aligns with a path of the object position on the
convevor {block 840). For example, the label application system may move, via a robotic
arm, the label printer into an application position that aligns with a path of the object position
on the conveyor, as described above.

[B878] In some implementations, the label application system may move the label printer
into the application position by causing the robotic anm to remove the label printer from a
docking station controlling the robotic arm, wherein the docking station is contfigured to
supply power to the label printer when the label printer is docked at the docking station, and
wherein the label printer is to receive power from the robotic arm based on being attached to
the robotic are.

16679] The robotic arm may be attachable to the label printer via a coupler of the robotic

arm and an electromechanical coupling of the label printer. The electromechanical coupling
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may be contfigured to transfer clectrical power from the robotic arm to one or more
components of the label printer

[B888]  As further shown i Fig. &, process 800 may include applymng, via the robotic arm
and the label printer, the label to the object at the application position {block 850}, For
example, the fabel application system may apply, via the robotic arm and the fabel printer, the
label to the object at the application position, as described above.

(08811 In some implementations, process 800 includes analvzing, using an tmage
processing model, the object to wentify a label recetving area on the objoct that 1s to receive
the label. The label may be applied to the label roceiving area based on controlling the
robotic arm o move the Iabel printer across the label receiving area. In some
plementations, the label receiving area is identified based on a size of the label.

{6082}  Although Fig. 8 shows example blocks of process 800, in some implementations,
process 800 may include additional blocks, fewer blocks, different blocks, or differently
arranged blocks than those depicted n Fig. 8. Additionally, or alternatively, two or more of
the blocks of process 800 may be performed n paraliel.

10683 Fig. 9 15 a flowchart of an example process 900 associated with a label application
system described herein. In some maplementations, one or more process blocks of Fig. 9 may
be performed by a label application system {¢.g., label application svstem 610 and/or a
controller of the tabel application systeny). In some implementations, one Or More process
blocks of Fig. 9 may be performed by ancther device or a group of devices separate from or
mcluding the label application system, such as a label management system {e.g., the label
management systemn 62{) and/or an operator station {¢.g., the operator station 630).
Additionaily, or altermativelv, one or raore process blocks of Fig. 9 may be performed by one
or more components of device 700, such as the processor 720, the memory 730, the iaput

component 740, the output component 750, and the communication component 760,
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[6684]  As shown in Fig. 9, process 900 may include receiving, from a camcra, an image
that depicts an object on a conveyor {(block 910}, For example, the label application system
may receive, from a camera, an image that depicts an object on a convevor, as described
above.

(G088} As further shown in Fig. 9, process 900 may inchude printing, via a label printer and
based on detecting the object in the image using an image processing model, a label
associated with the object (block 920). For example, the label application system may pring,
via a label printer and based on detecting the object in the image using an image processing
model, a fabel associated with the object, as described above.

[3886] I some implemeniations, the label application system may process the image to
wdentify an object identifier associated with the object. The label printer may be sclected,
from a plurality of label printers, based on being associated with the object identifier.

{0887} As further shown in Fig. 9, process 900 may inchude determining, using the mmage
processing model, an object position of the object relative {o the convevor (block 930). For
example, the label application system may determine, using the image processing madel, an
object position of the object relative o the conveyor, as described above.

[3688]  As further shown in Fig. 9, process 900 may include moving, via a robotic arm, a
label printer into an application position that aligns with a path of the object position on the
convevor {block 940). For examaple, the label apphication system may move, via a robotic
arm, a label printer into an application position that aligns with a path of the object position
on the convevor, as described above.

68891  In some implementations, the robotic arm is aftachable to the label printer via a
coupler of the robotic anm that couples to an clectrorsechanical coupling of the label printer.
The electromechanical coupling may be configured to transfor electrical power from the

robotic arm o one or more components of the label printer.
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[6096G]  The iabel application svstem may cause the robotic ar to remove the label printer
from a docking station to the application position. The docking station may be configured to
supply power to the label printer prior to the label printer being coupled to the robotic amn.
G091} The label application systern may analvze, using the umage processing model, the
object to identify a label receiving area on the object that is to receive the label, wherein the
robotic arm 1s controlled to apply the label to the label receiving area on the object. In some
implementations, the label receiving area is identificd based on a size of the label.

[6092]  As further shown in Fig. 9, process 900 may include applying, via the robotic arm
and the label printer, the label to the object at the application position {block 950}, For
example, the label application system may apply, via the robotic arm and the label printer, the
label 1o the object at the application position, as described above.

{6093} Although Fig. 9 shows example blocks of process 900, in some implementations,
process 900 may include additional blocks, fewer blocks, different blocks, or differently
arranged blocks than those depicted in Fig. 9. Additionally, or alternatively, two or more of
the blocks of process 900 may be performed n paraliel.

13094} The foregoing disclosure provides itlustration and description, but is not intended to
be exhaostive or to limit the implementations to the precise forms disclosed. Modifications
and variations may be made in hight of the above disclosure or may be acquired from practice
of the implementations.

[B895]  As used berein, the torm “component” is intended to be broadly construed as
hardware, firmware, and/or a combination of hardware and software. As used herein, cach of
the terms “tangible machine-readable mediom,” “non-transitory machine-readable medium”™
and “machine-readable storage device” is expressly defined as a storage medium {c.g., a
platter of a hard disk drive, a digital versatile disc, a compact disc, flash memory, read-only

memory, random-access memory, or the bke) on which machine-readable instructions (e.g.,
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code in the form of, for example, software and/or firmware) can be stored. The mstructions
may be stored for any swiable duration of time, such as permanently, for an extended period
of time (e.g., while a program associated with the mstructions is executing), or for a short
period of time {c.g., while the mstructions are cached, during a buffering process, or the hike).
Further, as used herein, each of the terms “tangible machine-readable mediom,” “non-
transitory machine-readable medium™ and “machine-readable storage device™ is expressly
detined to exclude propagating signals. That is, as used 1n any claimm herein, a “tangible
machine-readable medium,” a “non-transitory machine-readable medium,” and a “machine-
readable storage device,” or the hike, should not be mterpreted as being touplemented as a
propagating signal.

[30696]  Asused herein, satisfying a threshold may, depending on the context, referto a
value boing greater than the threshold, greater than or equal to the threshold, less than the
threshold, less than or equal to the threshold, equal to the threshold, not equal 1o the
threshold, or the bke.

160971 Tt will be apparent that sysieros and/or racthods described herein may be
implemenied in different forms of hardware, firmware, or a combination of hardware and
software. The actual specialized control hardware or software code used to mmplement these
systems and/or methods 18 not Hoifing of the implementations. Thus, the operation and
behavior of the systems and/or methods are described herein without reference to specific
software code—it being understood that software and hardware can be designed to implement
the systems and/or methods based on the description heremn.

[60%98] Even though particular combinations of features are recited in the claims and/or
disclosed in the specification, these combmations are not intended to hout the disclosure of
various implementations. In fact, many of these features may be combined in ways not

specifically recited in the claims and/or disclosed in the specification. Althoogh cach
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dependent claim listed below may directly depend on ondv one claim, the disclosure of
varions implementations inchudes each dependent claim in combination with every other
claim 1 the claim set. As used heremn, a phrase refernng to “at least one of” a hist of tems
refers to any combination of those items, including single members. As an example, “at least
ong of a, b, or ¢7 15 intended to cover a, b, ¢, a-b, a-¢, b-c, and a-b-¢, as well as any
combination with multiple of the same ttem.

68991 No element, act, or instruction used herein should be construed as cntical or
csseutial undess explicitly described as such. Also, as used herein, the articles 2" and “an”
are intended to include one or more items, and may be used interchangeably with “one or
more.” Further, as used herein, the article “the” 18 intended to include one or more ttems
referenced i connection with the article “the” and may be used interchangeably with “the
one or more.” Furthermaore, as used herein, the term “set” is intended to mclude one or more
items (o.g., related items, unrelated items, or a combination of related and unrelated items),
and may be used interchangeably with “one ormore.” Where only one tem is mtended, the
phrase “only ong” or similar language is used. Also, as used herein, the tomms “has,” “have,”
“having,” or the like are intended to be open-ended terms. Further, the phrase “based on” i
intended to mean “based, at least in part, on” voless explicitly stated otherwise. Also, as used
herein, the term “or” is infended {o be mmclusive when used 1n a series and may be used
interchangeably with “and/or,” unless explicitly stated otherwise {e.g., if used 1 combination

with “either” or “only one of ).
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WHAT IS CLAIMED IS:

1. A method, comprising:
detecting, by a device and based on an image. an object on a convevor;
printing, by the device and via a label printer, a label associated with the object;
determining, by the device, an object position of the object relative to the convevor,;
moving, by the device and via a robotic arm, the label printer o an application
position that aligns with a path of the object position on the convevor; and
applying, by the device and via the robotic arm and the abel printer, the label to the

object at the application position.

2. The method of claim 1, wherein the label prinder is selected, from a plurality of label
printers, to apply the label based on a print mstruction associated with the object and the

tabel.

3. The method of claim 2, wherein the label is printed to inchude content that is

associated with an object identifier that is indicated on the object.

4, The method of clarm 1, wherein the ohiect is detected using an image processing
model that is configured to identify the object on the convevor as depicted in the image.
5 The method of claim 1, further comprismg;

analyzing, usimg an image processing model, the object to identity a label receiving
area on the object that 1s to receive the label,
wherein the label 18 applied to the label receiving area based on controlling the

robotic amm 1o move the label printer across the label recetving arca.

2
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6. The method of claim 5, wherein the label receiving area 1s wentified based on a size

of the label.

7. The method of claim 1, wherein the robotic arm s attachable to the label printer via a

coupler of the robotic arm and an electromechanical coupling of the label printer.

8. The method of claim 1, wherem moving the label printer into the application posttion
COMPIISES:
causing the robotic arm to remove the label printer from a docking station controlling
the robotic arm,
wherein the docking station is configured to supply power to the label prinder
when the label printer 1s docked at the docking station, and
wherein the label printer 1s to receive power from the robotic arm based on

being attached to the robotic arm.

9. A device, comprising:
one or more memones; and
one or more processors, coupled to the one or more memories, configured to:
recetve, from a camera, an image that depicts an object on a conveyor,
print, via a label printer and based on detecting the object in the image using
an image processing model, alabel associated with the object:
determine, using the image processing model, an object position of the object

relative 1o the conveyor;

2
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move, via a robotic arm, a label printer into an application position that aligns
with a path of the object position on the conveyor; and
apply, via the robotic arm and the label printer, the label to the object at the

application position.

10, The device of claim 8, wherein the one or more processors are further configured to
process the image o identity an object wdentificr associated with the object,
wherein the label printer is selected, from a plurality of label printers, based on

being associated with the object identifier,

1§, The device of claim 9, wherein the one or more processors are further configured to:
analyze, using the image processing model, the object to identify a label receiving
area on the object that 1s to receive the label,
wherein the robotic arm 1s controlied to apply the label to the label receiving

arca on the object.

12, The device of claim 11, wherein the label receiving area is wdentified based on a sizg

of the label.

13, The device of claim 9, wherein the robotic anm 1s attachable to the label printerviaa
coupler of the robotic arm that couples to an electromechanical coupling of the label pnnter,
wherein the electromechamical coupling 1s configured to transfer electnical

power fron the robotic arm to one or more componenis of the label panter.

2
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14.

The device of claim 9, wherein the one or more processors, 10 cause the robotic amm 1o

move the label printer into the application position, are configured to:

cause the robotic arm o remove the label printer from a docking station to the

application position,

15.

16,

wherein the docking station is configured o supply power o the label printer

prior to the label printer being coupled to the robotic amm.

A system, comprising:
a label printer;
a Camera;
a robotic arm; and
a controller configured to:

receive, from a camera, an image that depicts an object on a conveyor,

prini, via a label printer and based on detecting the object in the image using
an image processing model, a label associated with the obiect;

determine, using the image processing model, an object position of the object
relative to the conveyor,

move, via a robotic arm, a label printer into an application position that aligng
with a path of the object position on the convevor; and

apply, via the robotic armm and the abel printer, the label to the object at the

application position,

The system of clatm 15, wherein the controlier 1s further configured to:

identify, using the image processing model, an object identifier depicted in the mmage,

2
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wherein the label printer is selected based on being associated with the object

wdentifier.

Ju—
~3

The system of claim 15, wherein the controller 1s further configured to:

analyze, using the image processing model, the object to identify a label receiving
area on the object that 1s to receive the label,

wherein the robotic arm is controlied to apply the label to the label receiving

area on the object,

18, 'The system of claim 17, wherein the label receiving arca is identified based on a size

of the label.

19, The system of claim 15, wherein the robotic anm is attachable to the label printer via a
coupler of the robotic arm that couples to an electromechamcal coupling of the label printer,
wherein the electromechanical coupling 1s contigured to transfer clectrical

power from the robotic arm to one or more components of the label printer.

20, The system of claim 13, wherein the controller, to move the label printer into the
application position, is configured 1o
cause the robotic amm to remove the label printer from a docking station fo the
application position,
wherein the docking station 1s configured to supply power (o the label printer

prior to the label printer being coupled to the robotic arm.

52
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