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200

C

Receive request to identify a physical item of a particular type to pick in the storage facility
202

Y

[ Identify set of available physical items of the particular type stored in

storage locations in the storage facility
204

A 4

Select a physical item from the set of available physical items
206

N~ N

Y

Determine a score for the physical item based on multiple
sub-scores specific to the physical item

208

Determine a sizing sub-score for the physical item (FIG. 3)
210

Determine a weight sub-score for the physical item (FIG. 4)
212

Determine a maximum weight sub-score for the physical item (FIG. 5)
214

Determine a travel time sub-score for the physical item (FIG. 6)
216

Determine a picking velocity sub-score for the physical item (FIG. 7)
218
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&) FIG. 2A
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FIG. 2A
208
\
208

Determine an item depth sub-score for the physical item (FIG. 8)
220

Determine a type sub-score for the physical item (FIG. 9)
224

Determine a fill capacity sub-score for the physical item (FIG. 10)
226

Determine a task quantity sub-score for the physical item (FIG. 11)
228
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Determine an aisle task sub-score for the physical item (FIG. 12)
230

—

Y

More physical items in the set of available physical items?
232

Yes

No

FIG. 2B
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Select a selected physical item having a most
favorable score amongst the set of available physical items
234

Identify a selected storage location of the selected physical item
236

Provide instructions to cause mechanical moving system
to route the selected physical item from the selected storage location to
a destination picking location
238

FIG. 2C
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300

Identify size of the physical item
302

Y

Identify size of a storage location of the physical item
304

Y

[ Determine amount that size of the storage location > size of the physical item ]

306

Y

Assign sizing sub-score to the physical item based on amount that the
size of the storage location > size of the physical item
308

|
Assign more favorable sizing sub-score to the physical item when I

(i) amount that the size of the storage location > size of the physical item :
exceeds a particular value than when (ii) amount that the size of the storage |
location > size of the physical item is less than or equal to the particular value I
310 I

|

FIG. 3
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|dentify weight of the physical item
402

|dentify maximum weight capacity of a storage location of the physical item
404

A

|dentify aggregate weight of items currently stored at the storage location
406

\ 4

Determine remaining weight capacity of the storage location
408

Determine amount that the remaining weight capacity of the
storage location > weight of the physical item
410

\ 4

Assign weight sub-score to the physical item based on amount that the
remaining weight capacity of the storage location > weight of the physical item
412

Assign more favorable weight sub-score to the physical item when (i) amount

that the remaining weight capacity of the storage location > weight of the physical

item is greater than a particular value than when (i) amount that the remaining
weight capacity of the storage location > weight of the physical item is less
than or equal to the particular value
a4
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500

(N

Identify weight of the physical item
502

Y

Identify maximum weight capacity of a storage location of the physical item
504

Y

506

Y

Determine maximum weight per item
508

Y

Assign maximum weight sub-score to the physical item based on weight of the
physical item > maximum weight per item that can be stored at the storage location
510

Y Y Y Y

Identify maximum number of items that can be stored at the storage location j

Assign more favorable maximum weight sub-score to the physical item when
(i) weight of the physical item > maximum weight per item than when
(i) weight of the physical item <= maximum weight per item
512

FIG. 5
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Determine a first projected travel time between a storage location
of the physical item and destination picking location
602

A 4

Determine a second projected travel time between another storage location of another
physical item and the destination picking location
604

A

Assign travel time sub-score to the physical item based on the
first project time < the second projected travel time

606
r-o - - - T ========-=== l ________________ \
[ |
| Assign more favorable travel time sub-score to the physical item when |
I (i) the first projected time < the second projected time than when I
: (ii) the first projected time > the second projected time I
. 608 |
\ . /
sy - - - ----"7""7""""/"/"">""""=""""=""""=""”""=""”"""= N

Assign the travel time sub-score to the physical item based on:
610

I \
I |
I |
I |
I - wait time for storage items in a queue :
: - wait time for storage items at one or more lift mechanisms |
| - travel time for storage items in one or more lift mechanisms I
| - travel time for storage items through one or more |
| mechanical moving systems :
| - amount of traffic of storage items in storage facility |
: - amount of time needed to pick the physical item before |
| routing it to the destination picking location I
| - actual distance between the storage location of the physical item [
| and the destination picking location :
|
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700

Identify multiple items currently stored in a storage location of the physical item
102

Y

Determine statistical likelihood that each of the multiple items
is likely to be picked in the future
104

Y

[ Determine positions for each of the multiple items in the storage location ]

106

Y

Determine picking rate of the physical item
708

Y

Determine position of the physical item relative to each
of the multiple items in the storage location
710

FIG. 7TA
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Assign picking velocity sub-score to the physical item based on
the picking rate and position of the physical item
112

Assign more favorable picking velocity sub-score to the physical item when
(i) the picking rate of the physical item > statistical likelihood that each of the
multiple items is likely to be picked in the future and (ii) the position of
the physical item < positions for each of the multiple items than
when (jii) the picking rate of the physical item > statistical likelihood
that each of the multiple items is likely to be picked in the future and
(iv) the position of the physical item > positions for each of the multiple items
714
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FIG. 7B
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Identify total quantity of items currently stored in a
storage location of the physical item
802

Y

Determine quantity of items currently stored in the storage
location in a queue in front of the physical item
804

A

Assign item depth sub-score to the physical item based on the
quantity of items in the queue in front of the physical item
806

Assign more favorable item depth sub-score to the physical item when
(i) the quantity of items in the queue in front of the physical
item < a particular value than when (i) the quantity of items in the
queue in front of the physical item > the particular value
808
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900

Determine quantity of storage items having a same particular type as
the physical item that are stored at a storage location of the physical item
902

Assign type sub-score to the physical item based on the
particular type of the physical item
904

Assign more favorable type sub-score to the physical item when
(i) the quantity of storage items having the same particular type as
the physical item < a particular value than when (i) the quantity of storage
items having the same particular type as the physical item >= the particular value
906
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1000

(

Determine a quantity of storage items currently stored at a
storage location of the physical item
1002

Y

Determine total number of storage items that can be
stored at the storage location
1004

A 4

{ Determine an amount of fill capacity for the storage location based on

comparing the quantity of storage items currently stored to the total number
of storage items that can be stored at the storage location
1006

Y

Assign fill capacity sub-score to the physical item based on the amount of fill capacity
1008

N S

e
\
{ . .
| Assign more favorable fill capacity sub-score to the physical item |
I when (i) the amount of fill capacity < a particular value than when :
I (ii) the amount of fill capacity >= the particular value |
' 1010 |
{
/

FIG. 10A
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Determine quantity of storage items having same particular type as I
the physical item that are stored at the storage location of the physical item |
1012 I

Assign more favorable fill capacity sub-score to the physical item when '

(i) the quantity of storage items having the same particular type as the :

physical item < first particular value and (i) the amount of fill I

capacity >= second particular value than when (iii) the quantity of storage |

items having the same particular type as the physical item > the first particular I

value and (iv) the amount of fill capacity < the second particular value :
1014

— |

—— e ———————

Identify storage items having a different type than the particular type of the I
physical item that are currently stored at the storage location |
1016 I

Determine for each of the different types, a quantity of the I
storage items of each different type |
1018 [

Assign more favorable fill capacity sub-score to the physical item when
(i) afirst quantity of the storage items of a first different type < a second quantity
of the storage items of a second different type and (i) the amount of fill
capacity >= a particular value than when (ii) the first quantity of the storage
items of the first different type > the second quantity of the storage items of the
second different type and (iv) the amount of fill capacity <= the particular value
1020
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1100

Identify a room where a storage location of the physical item is located
1102

Y

Receive information about inbound and outbound tasks for a group
of one or more lift mechanisms that service a group of storage locations
in the identified room that includes the storage location of the physical item
1104

Y

Determine a quantity of tasks queued for the one or more lift
mechanisms in the identified room
1106

1108
- J

( Weight a quantity of outbound tasks more heavily than a quantity of inbound tasks )

Y

Assign task quantity sub-score to the physical item
based on the quantity of tasks queued

1110
T T \
| Assign more favorable task quantity sub-score to the physical item I
I when (i) the quantity of tasks queued < a particular value than :
| when (i) the quantity of tasks queued > the particular value |
' 1112 .
\\ y
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1200

Identify room where a storage location of the physical item is located
1202

A 4

Select an aisle in the room that is used to access the storage location
1204

A 4

Receive information about inbound and outbound tasks for the selected aisle
1206

\ 4

Determine a quantity of tasks queued for the selected aisle
1208

Assign aisle task sub-score to the physical item based on the
quantity of tasks queued for the selected aisle
1210

c
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FIG. 12A
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Assign more favorable aisle task sub-score to the physical item

when (i) the quantity of tasks queued for the selected aisle < a particular value
than when (i) the quantity of tasks queued for the selected aisle > the particular value

1212

Assign more favorable aisle task sub-score to the physical item based on:

1214

- number of storage items permitted in the selected aisle at a given time
- sizes of storage items currently being moved in the selected aisle
- weights of storage items currently being moved in the selected aisle
- types of storage items currently being moved in the selected aisle
- projected traffic time in the selected aisle
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Computer System 102
- Warehouse Management System 1400
Physical ltem Selector 1414
Input Device(s) 1406
Physical Item Score Determiner 1416
Sizing Sub-Score Determiner Output Device(s) 1408
1418
Processor(s) 1410
Weight Sub-Score Determiner
1420 o
Communication Interface 1412
Maximum Weight Sub-Score
Determiner
1422

Travel Time Sub-Score Determiner

Sensor(s)
1424

1402A-N

Picking Velocity Sub-Score Determiner
1426

Item Depth Sub-Score Determiner
1428

Network(s)
103

Type Sub-Score Determiner
1430

Fill Capacity Sub-Score Determiner

1432 Currently Stored Item
Information 1440A-N
Task Quantity Sub-Score Determiner
1434
\Warehouse Inbound ltem
Aisle Task Sub-Score Determiner Data Store Information 1442A-N
1436 1404
Qutbound ltem
Instructions Generator 1438 Information 1444A-N

Currently Moving Iltem
Information 1446A-N

Storage Location Information

1448A-N

FIG. 14
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