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MOBILE SORTER PLATFORMS AND METHOD FOR SORTING ARTICLES
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to United States Provisional Patent Application No.
62/545,814 filed on August 15, 2017, the entire contents of which 1s incorporated by reference

herein.
TECHNICAL FIELD

[0002] The present invention relates to mobile sorter plattorms for sorting articles, the mobile
sorter plattorms including markers for navigation of computer-controlled transport vehicles, and

containers for receiving the sorted articles from the computer-controlled transport vehicles.

BACKGROUND

[0003] There 1s an increasing need for traditional brick-and-mortar retailers to perform
competitively in ecommerce & BOPIS (Buy Online Pickup In Store) fulfillment. Most
ecommerce fultillment 1s performed 1n dedicated fulfillment centers. However, these fulfillment
centers require dedicated inventory and are often further from the customers than the physical
stores or local omni-channel fultillment centers. By using the inventory that 1s already located 1n
brick-and-mortar stores or local mini distribution centers, and by taking advantage of the
proximity of these operating sites to customers, a retailer can fulfill ecommerce orders at a lower
cost and with a shorter delivery time than from a dedicated fulfillment center. BOPIS can also be
filled more effectively and provide a competitive advantage by leveraging the ability to efficiently

fulfill small, individual customer orders.

[0004] In order to fulfill ecommerce orders from within a store, typically employees pick items
from store shelves and from back-room storage locations. Typically, this process 1s to have
employees pick individual orders discretely, or to pick a few orders discretely 1n a batch. This
requires the employee to potentially travel the entire store to pick one or a small number of orders.
The other way to process this 1s to batch pick a large number of orders and then manually sort the
items out to 1ndividual orders. All of these options are very labor-intensive, slow, and prone to
error given that most of these employees are typically transitional or low skilled. Additionally,

once an ecommerce order 1s complete and packed for parcel shipment, the outbound parcel orders
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also need to be sorted according to the customer destination. In a dedicated fultillment center,
both 1item sorting and parcel sorting would be performed by automated sorting equipment. Such
equipment 1s too large, too expensive, and too intlexible to be used 1n the back room of a retail
store. In addition, these large systems are fixed assets that occupy a large space and cannot be

moved 1nto and out of areas and service.

[0005] Therefore, a need exists for mobile platforms to enable improved sorting systems to be

implemented 1n the back rooms of retail stores and 1n similar other applications.

DISCLOSURE OF THE INVENTION

[0006] An exemplary embodiment of the present invention provides for a platform assembly for
use with sorting articles. The platform assembly comprises a first panel comprising a plurality of
markers thereon, the markers forming a track on the first panel for transit thereabout by a plurality
of vehicles. Each marker further comprises one or more magnetic characteristics tor determining
an orientation of the marker, and a container positioned about at least one of the plurality of
markers. The platform assembly defines a first orientation in which the platform assembly 1s 1n a
retracted position and a second orientation 1n which the platform assembly 1s 1n an extended
position with a horizontal disposition, wherein, 1n operation, the vehicle 1s directed by a control
system to deposit an article carried thereon into a container associated with a marker based on the
location and the orientation of the marker.

[0007] A further embodiment of the present invention provides a system for use with sorting
articles. The system comprises a plattorm assembly comprising a first panel comprising a
plurality of markers thereon, the markers forming a track on the first panel for transit thereabout
by a plurality of vehicles. Each marker comprises one or more magnetic characteristics for
determining an orientation of the marker. The plattorm assembly defines a first orientation in
which the platform assembly 1s 1n a retracted position and a second orientation 1n which the
platform assembly 1s 1n an extended position with a horizontal disposition, and a container
positioned about at least one ot the plurality of markers. The control system 1s configured to
determine a location and the orientation of a marker. The control system 1s further configured to
determine an 1dentity of an article carried by the vehicle based on an i1dentifier on the article, and

communicate over a network with the vehicle to direct the vehicle to deposit the article carried
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thereon 1nto a container associated with the marker and the article.

[0008] A still further embodiment provides a method for sorting articles. The method comprises
determining, by a controller, a location and an orientation of a marker formed on a first panel of a
platform assembly. The first panel comprises a plurality of markers thereon, the markers forming
a track on the first panel for transit thereabout by a plurality of vehicles. Each marker comprises
one or more magnetic characteristics tor determining the orientation of the marker. The platform
assembly defines a first orientation 1n which the platform assembly 1s 1n a retracted position and a
second orientation in which the platform assembly 1s 1n an extended position with a horizontal
disposition. The controller determines an i1dentity of an article carried by the vehicle based on an
1dentifier on the article, and communicates over a network with the vehicle to direct the vehicle to
deposit the article carried thereon 1nto a container associated with the marker and the article, the

container positioned about at least one of the plurality of markers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0001] FIG. 1 1s a schematic structural diagram of a plattorm assembly according to the present
invention.

[0002] FIG. 2 1s a schematic structural diagram of an embodiment of the platform assembly with
two partial sections 1n a retracted position according to the present invention.

[0003] FIG. 3 1s a schematic structural diagram of the platform assembly of FIG. 2 with one
partial section 1s 1n an extended position according to the present invention.

[0004] FIG. 4 1s a schematic structural diagram of an embodiment of the platform assembly 1n a
retracted position with vehicles stored overhead according to the present invention.

[0005] FIG. 5 1s a schematic structural diagram of an embodiment of the platform assembly 1n
an extended position with totes provided according to the present invention.

[0006] FIG. 6 1s a schematic structural diagram of an embodiment of the platform assembly 1n
an extended position with bags provided according to the present invention.

[0007] FIG. 7 1s a schematic structural diagram of an embodiment of the platform assembly with
two panels according to the present invention.

[0008] FIGS. 8a and 8b are schematic structural diagrams of markers according to various
embodiments of the present invention.

[0009] FIG. 9 1s a schematic structural diagram of an article with an identifier marked on it
3
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according to the present invention.

[00010] FIG. 10 1s a schematic structural diagram of an embodiment of the platform assembly 1n
an extended position with a vehicle delivering an article into a bag according to the present
invention.

[00011] FIGS. 11A-11D are schematic structural diagrams of further embodiments of the

platform assembly according to the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[00012] Below, the technical solutions 1n the examples of the present invention are depicted
clearly and comprehensively with reference to the figures according to the examples of the
present invention. Obviously, the examples depicted here are merely some examples, but not all
examples of the present invention. In general, the components 1n the examples of the present
invention depicted and shown 1n the figures herein can be arranged and designed according to
different contigurations. Thus, detailed description of the examples of the present invention
provided 1n the figures below are not intended to limit the scope of the present invention as
claimed, but merely represent selected examples of the present invention. On the basis of the
examples of the present invention, all of other examples that could be obtained by a person skilled
in the art without using inventive etforts will fall within the scope of protection of the present
invention. The present invention will be further described with reference to the accompanying

drawings:

[00013] Referring to FIG. 1, a mobile platform assembly according to the present invention for
use tor sorting articles 1s generally designated numeral 10. The mobile platform assembly 10
includes at least one panel, i.e., first panel 12, having at least one surface on which
computer-controlled transport vehicles 18 may traverse. The mobile platform assembly includes
caster wheels on the base and 1n contact with floor, allowing mobility. The mobile platform
assembly 1s capable of attaching to one another to create a larger system compiled of a series of
the table-like structures. The mobile platform assembly may be capable of collapsing to reduce
the footprint and allow easier movement and storage during periods not 1n use. When a mobile
platform assembly 1s foldable, the surface ot each panel 1s attached to the center support by a
hinged support which allows the surface to be rotated to a positioned vertically position for

storage, or horizontally for sorting operations. In some embodiments, the at least one foldable
4
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table has two or more surfaces which computer-controlled transport vehicles may traverse. The
two or more surfaces are all attached to the center support by a hinge which allows the table to be
stored with all surfaces 1n a vertical position. The two or more surfaces may also be positioned

horizontally for sorting operations.

[00014] In some embodiments, a series more than one foldable of tables are adjoined at the short
side such that they form a long platforms with at least one surface which the transport vehicles
may traverse. In some embodiments, the platform assembly 10 may be non-folding. In the case
where non-folding, the tables are mobile due to there being a) wheels on the tables for mobility;
and 2) the tables can be linked together to create a system and unlinked 1n order to move 1n a
mobile manner to another location to reconnected to create the same system or another, different
version of a sorter system. In one embodiment, the invention may 1nclude a series of platform
assemblies that are capable of being unlinked, moved to another location either within a facility or
into another facility, and linked back together to create the same or a ditferent configuration for
sortation 1n a manner that leverages simple methods for fast disassembly, movement, reassembly
and reintegration of the platforms. In one embodiment, the plattorm assembly may be capable ot
linking to other platform assemblies to create any configuration for the arrangement of plattorm 10
with panels 12 and markers 14. In a further embodiment, a system of platform assemblies may have
additional platforms added to the system 1n a modular and scalable manner to change the functional
capacity, design, or capability of the sortation system. Further, in one embodiment, the platform
assembly may not be retractable but may otherwise retain some or all other characteristics of the

platform assemblies as described herein.

[00015] In addition, the platform assembly system can be moved to another location 1nside a
distribution facility, relocate a sorter system to a new facility, expand the system with bolt-on
additional elements and make the entire system portable, flexible, and modular 1n a fast and
effective fashion. The plattorm assembly system could be stored 1n the store back room 1n a
collapsed state, be portable and set up rapidly, then the automated sorting could be performed 1n a
retail location. The platform assembly could advantageously be set up 1n a portion ot the back
room which 1s often used only for a portion of the day, such as the recei1ving area, and so could be
used 1n existing store buildings without the need for expansion. The portable assembly system

could find applications 1n Pop Up distribution centers, local mim distribution centers, and any

S
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other types of short term duration facilities. The platform assembly system could use existing
computer-controlled transport vehicles by providing one or more surtaces for the robots to
traverse. This solution would provide faster delivery to customers, lower capital cost of
ecommerce fultillment, better utilization of 1inventory, reduced delivery costs to customers, and
greater worker productivity. The system can fulfill local market ecommerce orders, BOPIS orders,
and also be used to sort inbound, less than case quantity per item, store replenishment items to a
fine breakdown by aisle or aisle segment to facilitate easier, faster, more productive store shelf

replenishment.

[00016] The platform assembly 10 may also include a track 16 formed on its surface so that the
vehicles 18 may traverse along the track 16. The track 16 may be tormed around, across or 1n any
other configuration on the surface of first panel 12 to facilitate movement of the vehicles 18. The
plattorm assembly 10 further includes a plurality of markers 14 formed on it (markers 14 are not
shown 1n FIG. 1 due to the scale of the drawing; markers 14 are illustrated, for e.g., in FIGS. 7, 8a
and 8b), with a container 20 positioned about at least one of the plurality of markers 14. A
controller 26 forming part of a control system communicates with vehicles 18 and with a plurality
of other components described herein including an induction station positioned on the platform
assembly 10, the induction station including an 1imaging device or scanner 30. In the control
system as described herein, through the provision of markers 14, when a vehicle 18 traverses over
a specific marker 14, the controller 26 communicates over a network 28 with the vehicle 18 to
determine that a specific vehicle 18 1s at location “A” associated with a specific container 20, for
example (the controller 26 1s already aware of the specific location of each ot the markers 14
formed on the plattorm assembly 10). The location of the specitic vehicle 18 1s then compared
with a known association of an order of any type that 1s being processed (or any type of shipping

package processed 1n the system) with the specific container 20.

[00017] The vehicle 18 carrying thereon an article 42 associated with the retail order (an
exemplary embodiment of an article 42 1s illustrated 1in FIG. 9) may then be directed by the
controller 26 to deposit the article 42 1nto the specific container 20 associated with the specific
marker 14 based on the location of the specific marker. Thus, 1n operation, once the control
system determines that a destination container 20 needs an article 42 deposited therein, the

controller 26 of the control system causes vehicle 18 to traverse the first panel 12 to the

6
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destination container 20 and to deposit the article 42 by manipulation of the vehicle 18 from a
first position where the article 42 1s firmly located on the vehicle 18 to a second position where
the article commences sliding towards the destination container 20 for depositing the selected
article 42 1n the container 20. As an 1llustrative example, FIG. 10 shows an example of the
vehicles 18 traversing the platform assembly 10 with one of the vehicles 18 shown 1n the process

of depositing an article 42 into a bag 40.

[00018] The vehicle 18 may include a sorting robot, a transportation robot, a loading/unloading
robot or other types of traveling robots. The vehicle 18, in addition to being 1n wireless connection
with controller 26, may also be 1n wireless connection with a server. Based on instructions / signals
recerved from the controller 26 of the control system, the vehicle 18 1s capable of traveling forward
or backward as well as turning along track 16 to a target area associated with a container 20 as

marked by a marker 14 to perform tasks such as unloading (or loading) articles.

[00019] The controller 26 communicates over the network 28, which may be a wired or wireless
network. The wireless network may be Bluetooth®, WIFI, a specitic Radio Frequency, cellular,
and the like. The control system comprising the controller 26 may be embodied as a server with a
processor and a memory, where the processor executes many instructions provided herein. The
controller 26 may be configured to receive an order for a plurality of disparate articles to fulfill an
order. The disparate articles may be a plurality ot stmilar articles having ditferent sizes, colors,
and the like, such as apparel, or the disparate articles may be largely unrelated. The controller 26
may be configured to determine one destination container 20 among a plurality of destination
containers 20 to deposit, with the vehicle 18, a selected article 42. The controller 26 may be
configured to direct the vehicle 18 to transport the selected article which 1s stowed about the
vehicle to the destination container 20 and deposit / unload the article by manipulation of the
transport vehicle tor deposit of the selected article 1n the destination container 20. The controller

26 may fturther be configured to determine when a given retail order 1s complete.

[00020] Referring now to FIG. 4, when platform assembly 10 is to be stored, platform assembly
10 1s folded 1n a first orientation 1n which the platform assembly 10 1s 1n a retracted position. FIG.
4 1llustrates several plattorm assemblies 10 stowed 1n the retracted position. This ensures that the

platform assembly 10 occupies minimal space 1n its retracted position. Further, prior to the
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plattorm assembly 10 being folded to 1ts retracted position, the vehicles 18 may be stored

overhead 1n a vehicle storage location 44 as 1llustrated in FIG. 4.

[00021] Referring now to FIGS. 5 and 6, the platform assembly 10 further defines a second
orientation 1n which 1t 1s 1n an extended position with a horizontal orientation. In FIG. 5, the
containers 20 of FIG. 1 are replaced with totes 34, while 1n FIG. 6, the containers are replaced
with bags 40 having a larger holding capacity as compared to the totes 34 shown 1n FIG. 5.
Further, as shown 1n FIGS. 5 and 6, the platform assembly 10 includes two panels, i.e., a second
panel 48 1n addition to the first panel 12, the first panel 12 and second panel 48 being connected
by a center support 24 with the first panel 12 elevated higher than the second panel 48. The
platform assembly 10 may thus be embodied 1n a multiple level arrangement, which includes an
elevated platform (e.g., first panel 12) above a lower level, which may be the floor or a second
platform (e.g., second panel 48). The second panel 48 may be 1dentical to the first panel 12 1n

structure, layout, function, utility etc.

[00022] Referring now to FIG. 10, there 1s shown another multiple level arrangement wherein
vehicle 18 1s directed by controller 26 to deposit an article 42 carried thereon into a bag 40

associated with a marker 14 based on the location of the marker 14.

[00023] Referring now to FIG. 7, the platform assembly 10 shows the first panel 12 and the
second panel 48 connected by the center support 24 with the first panel 12 being elevated
compared to the second panel 48. FIG. 7 also show markers 14 marked on both the first panel 12
and the second panel 48 (the tracks 16 are not shown 1in FIG. 7). In some embodiments, the platform
assembly 10 may include more than two panels, with the panels positioned above and below one

another.

[00024] Referring now to FIGS. 2 and 3, FIG. 2 shows the platform assembly 10 1n a retracted
position (i.e., 1n the first orientation); in particular, 1n FIG. 2, two partial sections 22 of the
plattorm assembly 10 are shown to be 1n the retracted position (i.e., 1n the first orientation). On
the other hand, FIG. 3 shows one of the two partial sections 22 1n an extended position (i.e., 1n the
second orientation); in FIG. 3, the other of the two partial sections 22 may be transferred to an
extended position whereby the two partial sections 22 provide a level surface for vehicles 18 to

traverse therein. The partial sections 22 may be attached to one or more center supports 24 (center

3
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support 24 1s labeled, for e.g., 1n FIG. 6) by a hinge which allows the surface of the partial
sections 22 to be positioned vertically for storage, or horizontally for sorting operations. In
alternate embodiments the partial sections may slide horizontally over each other (or be folded
one over the other 1n a horizontal orientation) for storage whereby the partial sections may be
positioned horizontally 1n a retracted position during storage. Further, as shown 1n FIGS. 2 and 3,
each first panel 12 or second panel 48 may include just one section (see the tallest among the
three sections); alternately, each first panel 12 or second panel 48 may include two or more partial
sections 22. While FIG. 2 shows the both partial sections 22 located on one side of the tallest
section for storage purposes, 1n other embodiments the partial sections 22 may be located one on

each side of the tallest section.

[00025] Further, in some embodiments, the platform assembly 10 may include two or more

foldable table like sections that are adjoined at the short side such that they form a long platform

with one continuous level surface on which transport vehicles 18 may traverse.

[00026] Referring now to FIGS. 11A-11D, FIG. 11A shows a top view of a further embodiment

of the panel assembly 10 while FIG. 11B shows a side perspective view of the panel assembly 10

of FIG. 11A. As shown 1n FIG. 11B, the first panel 12 and the second panel 48 may be connected
to each other by two center supports 24. FIG. 11C shows a side view of a furthermore

embodiment of the panel assembly 10 while FIG. 11C shows a front view of the panel assembly

10 of FIG. 11C. As shown 1n FIG. 11A, each of the first panel 12 and the second panel 48 may be
consist of two or more partial sections 22. As shown 1n the embodiments 1llustrated in FIGS.
11A-11D, the platform assembly 10 may include wheels or sitmilar other mechanism to provide
mobility to the panel assembly 10, tor example, from a storage location to a sorting location; each
of the embodiments further includes provisions for detachably securing the containers 20 to the

panel assembly 10.

[00027] As noted earlier, and as shown, for e.g., in FIG. 10, the vehicle 18 1s directed by
controller 26 of the control system to deposit an article 42 carried thereon into a bag 40 associated
with a marker 14 based on a location of the marker 14. In this manner, there may be provided a
container such as a box (or alternatively a bag or a tote or any other receptacle) intended for a

certain recipient associated with a particular order, for example. Once all articles associated with
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that recipient have been deposited by one or more vehicles 18 controlled by the controller 26 1n a
specific container or receptacle associated for the certain recipient associated with the particular
order, the controller 26 may inform a user to come and remove the container or receptacle
proximal the platform assembly 10. In case of this receptacle being a shipping container, the
operator would seal the container shut with tape, and then replace the shipping container with a

new, empty shipping container associated with another order.

[00028] Reterring now to FIGS. 8a and 8b, FIG. 8a provides one configuration of the marker 14
formed on platform assembly 10. In various embodiments, the markers 14 may include RFID tags,
QR codes, magnetic arrays, other navigation or location 1dentification methods, and the like. FIG.
3a 1llustrates one example of marker 14 that includes a RFID tag 36 that 1s bordered by one or
more magnets that are inducted, taped, or applied by other means to the surface of first panel 12.
The system may include any number of other types of navigation or location identification
methods to include QR codes and any other method. As 1llustrated 1n this specific example of a
system of RFID and magnets, in one embodiment as shown 1n FIG. 8a, marker 14 may include a
magnetic array comprising magnetic bars 38 that extend from a periphery of the RFID tag 36 and
create a combined magnetic field. In an alternate embodiment as shown 1n FIG. 8b, marker 14
may 1nclude a magnetic array comprising magnetic bars 38 that extend from a periphery of QR
code 36a. In a further embodiment not i1llustrated herein, one magnetic bar may be “missing’ 1n
order to alter the magnetic field. In another embodiment not 1llustrated herein, one magnetic bar
may be “double stacked” on another magnetic bar on one side. In a furthermore embodiment not
illustrated herein, 1n addition to, or 1n lieu of, the above arrangements, one magnetic bar may be
of the opposite magnetic polarity as the others. The magnetic bars may further follow other
patterns 1n order to produce various magnetic signatures. By reading the RFID tag 36 and by
further measuring the magnetic force with an interrogator and imaging device (the magnetic force
corresponding to the magnetic field that produces the magnetic signature), the control system can
determine location (by the RFID tag) and orientation (by the magnetic force). RFID or a similar

other measurement system may interact with the RFID tag for determining location.

[00029] Referring to FIG. 9, at the induction station, an imaging device or scanner 30 interacts
with an 1dentifier 32 present on an article 42. As shown 1n FIG. 9, the 1dentifier may be a UPC

code; alternately, the 1dentifier may be a similar other unique i1dentification code. The 1imaging
10
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device or scanner 30 1s positioned proximal the platform assembly 10. In one embodiment, the
imaging device or scanner 30 1s a UPC scanner; 1n an alternate embodiment, the imaging device
or scanner 30 may be carried by, and operated by, a person, i.e., the imaging device or scanner 30
may not be fixedly positioned. In a further embodiment, each vehicle 18 may include a scannable
code such that when an article 42 1s placed on the vehicle 18, the 1maging device or scanner 30
scans both the UPC on the article 42 and the scannable code on the vehicle 18 to determine which
article 1s associated with which vehicle. Alternatively, the vehicle 18 may include an 1maging
device or scanner mounted thereon for imaging the code or identifier 32 present on the article 42.
All of these 1dentification devices may be RFID tags, other types of bar codes, or any other type

of item and vehicle recognition methods.

[00030] Now additional exemplary aspects of how the method of sorting articles by the sorting
system 1s explained. In operation, a retail store or e-commerce marketplace receives a plurality of
orders. The plurality of orders may then be separated and aggregated by a location. For example,
the plurality of orders may be aggregated to delivery locations within 50 miles of Charlotte, North
Carolina. Accordingly, each order that 1s to be delivered to an address within 50 miles of Charlotte,
North Carolina 1s sent to a retailer or warehouse 1n Charlotte, North Carolina. The orders may be
cross-checked against inventory on hand at the retailer or warehouse; the orders may also be
checked for other relevant characteristics before a batch of such orders are picked by an employee
so that the batched set of orders can be filled and shipped. Similarly, a batch of BOPIS orders may
be sent to a local tacility where customers have placed those orders for pick up at a future time,

typically within a few hours and on the same day.

[00031] A batch of such orders 1s then picked by an employee. In a retail setting, the articles
associated with the batched set of orders may be picked from the retail shelves or from articles

stored within the warehousing portion of a retail location. As an example, below 1s provided a

stmplified batched set of orders:
[00032] Order 1: 3 red shirts, 2 green shoes, 5 white shirts
[00033] Order 2: 1 red shirt, 5 green shoes, 2 white shirts

[00034] Order 3: 2 red shirts, 4 green shoes, 4 white shirts

[00035] Order 4: 2 boxes of cereal, 3 items of canned vegetables, a pickle jar, and a tube of
11
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refrigerated cookie dough
[00036] Order 3: 3 red shirts, 1 box of cereal, 3 packs of prepackaged food, and a notebook

[00037] The batched set of orders stated above includes represents 43 items across 5 orders that
may be BOPIS or for local ecommerce delivery. An employee gathers all 43 1tems 1n the batched
set, without sorting the 43 items by individual orders. In most cases, such a system would be set

up to process a few to hundreds of orders 1n a batch manner as described.

[00038] To sort the articles by each individual order, the platform assembly 10 1s moved from its
storage location to a suitable location; then, 1n the case of a foldable embodiment, the disposition of
the platform assembly 10 1s changed from a retracted position to an extended position. The vehicles
18, which are 1n wireless connection with controller 26, and optionally 1n wireless connection with
a server, are then placed on platform assembly 10 such that each of the vehicles 18 1s able to 1identify
its position relative to the markers 14 on the platform assembly 10 and 1s accordingly capable of
traversing the platform assembly 10. Multiple platform assemblies 10 can be joined 1n a
configuration to allow a system to be as large as needed to process the quantity of orders and

volume of order 1items 1n the batch.

[00039] The batched items (i.e., the 431tems) are then positioned on or 1n proximity to the
plattorm assembly 10 where the controller 26 controlling the imaging device or scanner 30
located at the induction station determines that a first article 1s a white shirt, and coordinates the
placement of the first article on vehicle 18-1, and directs the vehicle 18-1 to deposit the first
article 1n container no. 3 (among several containers 20), which the controller knows 1s associated
with marker no. A3 (among several markers 14; the markers 14 may include RFID tags and / or
other 1dentification methods). The vehicle 18-1 moves proximal to marker no. A3, then deposits
the article 1into container no. 3. The routine 1s repeated for each of the remaining 26 items. When
each of the individual orders 1, 2 and 3 are filled within each associated container 20, each of the
containers 1s removed, packaging label applied 1f not already present, and prepared for delivery to

the recipient.

[00040] Thus, a batch of orders can be packed tor shipment through the use of the automated
system as explained herein. Once all of the orders 1n the batch are packaged, the orders may then be

sorted by zip code or by other local delivery hub belonging to a courier service, the US Post Office,

12
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or other delivery agent. The automated system can also be used for large grouping of orders for
delivery wherein one large group ot orders may be consolidated into a single large container such as

a traditional shipping polybag, letter pack, large envelop, or a large box across a wide range of sizes.

[00041] In one implementation, a given retail or ecommerce shipping location may service dozens
of such delivery hubs 1n a given local area, with a plurality of order parcels to be sorted and shipped
to each of those delivery hubs. In such a case, at the given retail or ecommerce shipping location,
the plurality of order parcels to be sorted and shipped may be positioned on or 1n proximity to the
platform assembly 10 as described herein where, the imaging/scanner device 30 determines that the
first package has a barcode that designates the order information that the controller 26 recognizes as
being destined for a particular delivery hub. The controller 26 coordinates placement of the first
package on vehicle 18-1, and coordinates the deposition of the first package 1n a container
associated with delivery hub location no. 3, which the controller recognizes as being associated
with marker no. A3. The vehicle 18-1 being controlled by controller 26 moves proximal to marker
no. A3, then deposits the package into the container associated with delivery hub location no.

3. This routine 1s repeated for each remaining parcel packages. After all packages to a delivery hub
are placed 1n the associated container, the container may be removed, and prepared for delivery.
Alternately, if the container gets filled prior to placement ot all packages associated with the
delivery hub, the container may be removed and replaced with a new container to be filled with

the remaining packages destined for the same delivery hub as the filled-up container.

[00042] The platform assemblies and systems as described herein may form a system for the

processing of the following elements 1n the below applications:
[00043] Items to fulfill ecommerce orders

[00044] Items to fulfill BOPIS orders

[00045] Shipping packages for delivery to end customers
[00046] Items to fulfill retail store replenishment orders
[00047] Cartons containing store replenishment items

[00048] Items tor returns, kitting, or any other process where individual items or packages are

sorted 1nto groups, orders, or other required quantities

13
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[00049] In a retail store
[00050] In a local min1 distribution center
[00051] In a pop up fulfillment center

[00052] In a regional or national distribution center or ecommerce fulfillment center

[00053] As to the above, they are merely specific embodiments of the present invention; however,
the scope of protection of the present invention 1s not limited thereto, and within the disclosed
technical scope of the present invention, any modifications or substitutions that a person skilled 1n
the art could readily concelrve of should fall within the scope of protection of the present invention.

Thus, the scope of protection of the present invention shall be determined by the scope of

protection of the appended claims.

14
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CLAIMS

What 1s claimed 1s:

1. A platform assembly for use with sorting articles, the platform assembly comprising:

a first panel comprising a plurality of markers thereon, the markers forming a track on
the first panel for transit thereabout by a plurality of vehicles, each marker comprising one or
more magnetic characteristics for determining an orientation of the marker, and

a container positioned about at least one of the plurality of markers,

wherein the platform assembly defines a first orientation 1n which the platform assembly
1S 1n a retracted position and a second orientation in which the platform assembly 1s 1n an
extended position with a horizontal disposition,

wherein, 1n operation, the vehicle 1s directed by a control system to deposit an article
carried thereon 1nto a container associated with a marker based on the location and the

orientation of the marker.

2. The platform assembly of claim 1, wherein the first panel defines two partial sections that are

prvotably engaged when the platform assembly 1s 1n the extended position.

3. The platform assembly of claim 1, wherein the container 1s a bag.

4. 'The platform assembly of claim 1, wherein the container 1s a box.

5. The platform assembly of claim 1, wherein an 1imaging device or a scanner interacts with an

1dentifier on the article.

6. The platform assembly of claim 5, wherein the imaging device or the scanner further interacts

with an i1dentifier on the vehicle.

15
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10.

11.

12.

13.

14.

15.

The platform assembly of claim 1 further comprising a second panel, wherein a short side of
the first panel adjoins a short side of the second panel such that the first and second panels

form a level surface for transit thereabout by the plurality of vehicles.

The platform assembly of claim 1, comprising a second panel, wherein the first panel 1s

elevated compared to the second panel.

The platform assembly of claim 8, wherein the first panel 1s positioned directly above the

second panel.

The plattform assembly of claim 1, wherein the vehicle comprises an 1maging device or a

SCAIICT.

The platform assembly of claim 1, wherein the one or more magnetic characteristics

comprises a magnetic array.

The platform assembly of claim 1, wherein at least one marker comprises a RFID tag and a
magnetic array, the magnetic array comprising one or more magnetic bars, wherein the
magnetic bars extend from a periphery of a RFID tag to form a magnetic field that produces a

magnetic signature.

The plattorm assembly of claim 12, wherein at least one magnetic bar 1s stacked on top of

another magnetic bar.

The plattorm assembly of claim 12, wherein at least one magnetic bar 1s of an opposite

magnetic polarity as the other magnetic bars.

The platform assembly of claim 12, wherein at least one side of the periphery of the RFID tag

lacks a magnetic bar.

16
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16. The platform assembly of claim 12, wherein the RFID tag 1s configured to provide a location
of the marker, and a magnetic force 1s configured to provide an orientation of the marker,
wherein the magnetic force corresponds to the magnetic field that produces the magnetic

signature.

1'7. The platform assembly of claim 1, wherein the container 1s associated with a delivery hub or a
z1p code, wherein the delivery hub or the zip code 1s associated with a plurality of retail

orders.

18. The platform assembly of claim 1, wherein the container 1s associated with a retail order.

19. The platform assembly of claim 1, further comprising a vehicle storage location positioned

above the first panel for stowing the plurality of vehicles.

20. The platform assembly of claim 1, wherein the container 1s a tote.

21. The platform assembly of claim 1, wherein the container 1s a chute.

22. The platform assembly of claim 1, wherein the container 1s one or more of a postal bag and a

gaylord.

23. The platform assembly of claim 1, wherein the platform assembly further comprises wheels

to provide mobility.

24. A system for use with sorting articles, the system comprising:

a platform assembly comprising a first panel comprising a plurality of markers thereon, the
markers forming a track on the first panel for transit thereabout by a plurality of vehicles, each
marker comprising one or more magnetic characteristics for determining an orientation of the
marker, wherein the platform assembly defines a first orientation 1n which the platform assembly
1S 1n a retracted position and a second orientation 1n which the platform assembly 1s 1n an
extended position with a horizontal disposition, and a container positioned about at least one of

the plurality of markers, and
17



CA 03073183 2020-02-14

WO 2019/036346 PCT/US2018/046460

a control system configured to:
determine a location and an orientation of a marker;

determine an 1dentity of an article carried by the vehicle based on an identifier on the

article:; and

communicate over a network with the vehicle to direct the vehicle to deposit the

article carried thereon 1into a container associated with the marker and the article.

23.

26.

27.

28.

29.

30.

31.

32.

The system of claim 24, wherein the controller 1s configured to:
sort articles from a batched order comprising a plurality of orders, and
communicate over a network with the vehicle to direct the vehicle to deposit articles

associated with a single order into the container associated with the marker.

The system of claim 24, wherein the controller 1s configured to inform a user to remove the

container associated with the marker atter deposit of the article.

The system of claim 24, wherein the first panel defines two partial sections that are pivotably

engaged when the platform assembly 1s 1n the extended position.

The system of claim 24, wherein the container 1s a bag.

The system of claim 24, wherein the container 1s a box.

The system of claim 24, wherein an 1maging device or a scanner interacts with an identifier on

the article.

The system of claim 30, wherein the imaging device or the scanner further interacts with an

1dentifier on the vehicle.

The system of claim 24, turther comprising a second panel, wherein a short side of the first
panel adjoins a short side of the second panel such that the first and second panels form a level

surface for transit thereabout by the plurality of vehicles.
13
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33.

34.

35.

36.

37.

38.

39.

40.

41.

The system of claim 24, comprising a second panel, wherein the first panel 1s elevated

compared to the second panel.

The system of claim 33, wherein the first panel 1s positioned directly above the second panel.

The system of claim 24, wherein the vehicle comprises an imaging device or a scanner.

The system of claim 24, wherein the one or more magnetic characteristics comprises a

magnetic array.

The system of claim 24, wherein at least one marker comprises a RFID tag and a magnetic
array, the magnetic array comprising one or more magnetic bars, wherein the magnetic bars
extend from a periphery of a RFID tag to form a magnetic field that produces a magnetic

signature.

The system of claim 37, wherein at least one magnetic bar 1s stacked on top of another

magnetic bar.

The system of claim 37, wherein at least one magnetic bar 1s of an opposite magnetic polarity

as the other magnetic bars.

The system of claim 37, wherein at least one side of the periphery of the RFID tag lacks a

magnetic bar.

The system of claim 37, wherein the RFID tag 1s configured to provide a location of the

marker, and a magnetic force 1s contigured to provide an orientation of the marker, wherein

the magnetic torce corresponds to the magnetic field that produces the magnetic signature.
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42. The system of claim 37, wherein the control system 1s contigured to determine the location of
the marker from the RFID tag, and wherein the control system 1s configured to determine the
orientation of the marker from a magnetic torce corresponding to the magnetic field that

produces the magnetic signature.

43. The system of claim 24, wherein the container 1s associated with a delivery hub or a zip code,

wherein the delivery hub or the zip code 1s associated with a plurality of retail orders.

44. The system of claim 24, wherein the container 1s associated with a retail order.

45. The system of claim 24, further comprising a vehicle storage location positioned above the

first panel for stowing the plurality of vehicles.

46. The system of claim 24, wherein the container 1s a tote.

4°7. The system of claim 24, wherein the container 1s a chute.

48. The system of claim 24, wherein the container 1s one or more of a postal bag and a gaylord.

49. The system of claim 24, wherein the platform assembly further comprises wheels to provide

mobility.

50. A method for sorting articles, the method comprising:

determining, by a controller, a location and an orientation of a marker formed on a first panel
of a platform assembly, the first panel comprising a plurality of markers thereon, the markers
forming a track on the first panel tor transit thereabout by a plurality of vehicles, each marker
comprising one or more magnetic characteristics for determining the orientation of the marker,
wherein the platform assembly defines a first orientation 1n which the platform assembly 1s 1n a
retracted position and a second orientation 1n which the plattorm assembly 1s 1n an extended
position with a horizontal disposition,

determining, by the controller, an 1dentity of an article carried by the vehicle based on an

identifier on the article;
20
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communicating over a network, by the controller, with the vehicle to direct the vehicle to
deposit the article carried thereon 1nto a container associated with the marker and the article, the

container positioned about at least one of the plurality of markers.

51. The method of claim 50, further comprising:
sorting articles, by the controller, from a batched order comprising a plurality of orders, and
communicating over a network, by the controller, with the vehicle to direct the vehicle to

deposit articles associated with a single order into the container associated with the marker.

52. The method of claim 50, further comprising:
informing a user, by the controller, to remove the container associated with the marker after

deposit of the article.

53. The method of claim 50, further comprising:

an 1maging device or a scanner interacting with an identifier on the article.

54. The method of claim 53, further comprising:

the 1imaging device or the scanner further interacting with an identifier on the vehicle.

55. The method of claim 50, wherein at least one marker comprises a RFID tag and a magnetic
array, the magnetic array comprising one or more magnetic bars, the magnetic bars extending
from a periphery of a RFID tag to form a magnetic field that produces a magnetic signature,
wherein the method comprises the controller determining the location of the marker from the
RFID tag, and wherein the method further comprises the controller determining the orientation of
the marker from a magnetic force corresponding to the magnetic field that produces the magnetic

signature.

56. The method of claim 50, further comprising:

stowing the plurality of vehicles 1n a vehicle storage location positioned above the first panel.

S7. The method of claim 50, further comprising:

moving the plattorm assembly from a platform storage location to a sorting operation
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location;
changing the orientation of the plattorm assembly from the retracted position to the extended
position; and

placing the plurality of vehicles on the first panel of the platform assembly.
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