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2101
Receive inbound items at a facility comprising an ASRS structure and a fleet of /
robotic storage/retrieval vehicles (RSRVs)

l 2102

At one or more decanting workstations, place the inbound items into unprocessed

storage bins in an originally received condition and induct the unprocessed storage
bins into the ASRS structure on the RSRVs

i 2103
Carry one or more of the unprocessed storage bins to one or more processing
workstations using the RSRVs

i 2104
From the processing workstation(s), induct the saleable inventory items into the /
ASRS structure in inventory storage bins carried on the RSRVs

¢ 2105
Carry at least one of the inventory storage bins to a picking workstation using the /
RSRVs
i 2106

At the picking workstation, pick one or more of the saleable inventory items from
the inventory storage bins and transfer the picked saleable inventory item(s) to an
order bin to form an at least partially fulfilled order

l 2107
From the picking workstation, induct the partially fulfilled order into the ASRS (/
structure on one of the RSRVs

FIG. 21
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Case/tote unloaded from 2201
inbound loading docks

v

Place the case/tote onto an intake conveyor

!

Convey the case/tote to an available induction
workstation

v

Scan the case/tote

v

The computerized control system (CCS) receives a
license plate number of the case/tote to determine
contents and their processing properties
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|~ 2202
2203
|~ 2204
|~ 2206 2205

License plate
Number

v

The CCS assigns the contents of the case/tote to an
available storage bin

|~ 2207

New item
requiring VAS?

Yes

2210

Return tote?

Yes
2209 e 2211

f2212

Flag as unprocessed
storage bin

Flag as returns bin

Flag as processed
storage bin

A

Scan the items within the case/tote, place the
scanned items in a storage bin, and confirm
completion of induction of the case/tote

2213

)

The robotic vehicle stores the storage bin within
the ASRS structure

/2214

v

2215
C Case/tote inducted >/
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Start- Unprocessed storage bins 2301

need VAS processing

'

CCS instructs robotic vehicles to retrieve an
unprocessed storage bin and an empty storage bin

¥ 23(')3 ¥

2302

Ps 2304

PCT/1B2020/054380

L~

A first robotic vehicle retrieves an
unprocessed storage bin from the
ASRS structure and presents it to a
VAS workstation pick port

A second robotic vehicle retrieves an
empty storage bin from the ASRS
structure and presents it to the VAS
workstation put port

!

The first robotic vehicle stores the
now empty unprocessed storage bin
in the ASRS structure

Perform VASs on the unprocessed storage bin 2305
contents and place them in the empty storage bin at =4
the VAS workstation put port
! 2306 I 2307
e

The second robotic vehicle stores the
now processed storage bin in the
ASRS structure

A

4

End - Storage bins are VAS
processed

2308

FIG. 23
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2401
Start- Returns bin requires
processing

v

PCT/1B2020/054380

The CCS instructs a first robotic vehicle to retrieve
a returns bin

'

The first robotic vehicle retrieves the returns bin
from the ASRS structure and presents the returns
bin to the returns workstation pick port

v

Pick and scan an item from the pick port

Y

2404
e

'

The CCS instructs a second robotic vehicle to
retrieve the required processed SKU bin

2405
e

v

The second robotic vehicle retrieves a multi-SKU
bin from the ASRS structure and presents the
multi-SKU bin to the returns workstation put port

2406
e

v

Inspect item

Item acceptable?
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O, 9
7'y 2410
e 2409
Process and place the returned item
in the processed storage bin at the

put port

S

Process and place the returned
item 1in a rejection tote

- ; 2411
The second robotic vehicle stores the processed a
storage bin in the ASRS structure

2412

Yes

The first robotic vehicle stores the empty e 2413
storage bin in the ASRS structure

v

End — Returns bin processed
and stored

2414

FIG. 24B
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Start - Sortable customer 2501

orders released for processing

¢ s 2502

The CCS assigns a batch of customer orders to a picking workstation

¢ 2503
The CCS assigns an order bin of an appropriate size for the batch of
customer orders, assigns each customer order to a compartment in the order
bin, and allocates individual orders to the compartment

I 2504
— ! The CCS instructs a robotic vehicle to retrieve and bring an order bin to a
picking workstation put port

! 2505

The CCS instructs the robotic vehicle to retrieve the processed storage bin
for a line item of each customer order

v 2506

The robotic vehicle retrieves the processed storage bin from the ASRS
structure and presents it to the picking workstation pick port

v 2507
Pick all required items from the processed storage bin and place them in a
designated order bin compartment

¢ 2508

The robotic vehicle stores the processed storage bin in the ASRS structure

Yes 2509

More items required for orders?

2510

Confirm completion of all customer orders

¢ f2511

The CCS closes the picking task and instructs the robotic vehicle to exit the
picking workstation

v

2512
Glnd- Customer orders pickech

FIG. 25
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Customer orders in an order 2601
bin ready for packing
v 2602
The CCS assigns an order bin to a packing workstation
v /72603

The CCS instructs a robotic vehicle to transport the order bin to a packing
transport conveyor

v 2604
The robotic vehicle transports the order bin to the packing transport
comieyor 2605

The packing transport conveyor presents the order bin at an assigned
packing workstation

! 2606
—> Select an order bin compartment
v 2607

Erect a parcel box, pack the order, place a shipping label on the parcel box,
and place the parcel box on an outbound conveyor

Yes 2608

More orders to pack?

Ve 2609

The robotic vehicle stores an empty order bin in the ASRS structure

.

End — Customer orders
packed

2610

FIG. 26
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. 2701
Customer order is parcel ready for last

mile sort

¢ 2702

Outbound conveyor conveys the parcel to the intake zone of the last mile
sort arca

¢ 2703
Scan the shipping label of the parcel s

I 2704

The CCS instructs a robotic vehicle to load and transport the parcel to a
designated gaylord

¢ 2705

The robotic vehicle transports the parcel to the designated gaylord and
deposits the parcel into the gaylord

v

End- The customer order in the parcel 2706
is sorted by a carrier/zip code and
ready for pickup by the carrier

FIG. 27
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2801
Start-Oversized item customer order
released for processing
¢ 2802
The CCS assigns a manual picker to pick order line items
¢ s 2803

Pick the order line items in the oversized item storage area and transport the
order line items to the consolidation area

¢ 2804

Place the oversized line items in a put wall location and assign the order to
the put wall location

!

End- Customer orders picked

2805

FIG. 28
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. . . 2901
Oversized item of a customer order in
the put wall location
2902
Yes Order.has No
sortable items?
v
The CCS instructs a robotic vehicle to
. . 2903
transport an order bin to a consolidation |/~
packing conveyor
The robotic vehicle transports the order
bin to the consolidation packing 2904
conveyor
The consolidation packing conveyor e 2905
presents the order bin at the assigned
consolidated-packing workstation
¢ 2906 2909
The' CCS notifies a worker that the The CCS notifies the worker
oversized item custom.er order is ready that the oversized item order
for packing is ready for packing

The CCS notifies the worker to Ve 2907

consolidate the oversized and sortable
order items

v

Consolidate the oversized and sortable | /- 2908
items in the customer order

v 2910
Erect a parcel box, pack the customer order, places a shipping label on
the parcel box, and place the parcel box on an outbound pallet

O

FIG. 29A
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2911

Yes ore orders wi
sortable items to

ack?

. . Ve 2912
The robotic vehicle stores the empty

order bin in the ASRS structure

!

< End- Customer orders packed >/ 2913

FIG. 29B
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