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the first target slot Bl where the first goods A1 to be picked are located
Control a first in-warehouse picking robot C1 corresponding to the first S12
target slot BI to take out the first goods A1 to be picked and place them b ~—
on a docking assembly ora docking bin of a ground freight robot D1

\
Schedule the ground freight robot D1 to move to a second target slot B2 S13
where second goods A2 to be picked are located, wherein a position DI -~

of'the ground freight robot is within a reachable range ofa second
in-warehouse picking robot C2

Y

Control the second in-warehouse picking robot C2 to take the second S14
goods A2 to be picked out of the second target slot B2 and place them [ ~_*
on the docking assembly or the docking bin of the ground freight robot

DI
\

Repeat the above steps until all goods to be picked are placed on the S15
docking assembly or the docking bin of the ground freight robot, such | ~__" 2
that the ground freight robot transports all the goods to be picked to a

workstation
FIG. 3

FIG. 4
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FIG. 5

Utilize a first push-pull bin task module to pull out a first bin where the

first goods A1 to be picked are located from the first target slot B1

521

Y

After the first in-warehouse picking robot C1 takes out the first goods

Al to be picked, utilize the first push-pull bin task module to push
the first bin into the first target slot B1

S22

Y

Utilize a second push-pull bin task module to pull out a second bin
where the second goods A2 to be picked are located from the second
target slot B2

S23

\

After the second in-warehouse picking robot C2 takes out the second
goods A2 to be picked, utilize the second push-pull bin task module
to push the second bin into the second target slot B2

S24

FIG. 6
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FIG. 10

Cause a ground freight robot executing a return instruction to move
to a ground area of a rack where first returned goods are located

s3I

v

Control a first in-warehouse picking robot to take the first returned
goods out of a docking position or a docking bin of a first ground
freight robot and place them back into a slot or a bin to which the first
returned goods belong

S32

\

Schedule the ground freight robot to move to a ground area of a rack
where second returned goods are located, and control a second
in-warehouse picking robot to take the second returned goods out of
the docking position or the docking bin and place them back into a
slot or a bin to which they belong

S33

\

Repeat the above steps until all returned goods are placed back into
corresponding slots or bins

S34

FIG. 11
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FIG. 12

Utilize a first push-pull bin task module to pull out a first bin to
which the first returned goods belong from a first target slot

541

'

After a first picking task module Places the first returned goods
back into the first bin, utilize the first push-pull bin task module
to push the first bin into the first target slot

'

Utilize a second push-pull bin task module to pull out a second
bin to which the second returned goods belong from a second
target slot

S43

'

After a second picking task module places the second returned
goods back into the second bin, utilize the second push-pull bin
task module to push the second bin into the second target slot

S44

FIG. 13
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FIG. 14

Determine a first target slot where a first bin is located based on
consolidation request information

Y

Bin pulling step

Y

Consolidation step

Y

Repeat the above consolidation step
until the first bin is emptied

FIG. 15
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FIG. 16

Utilize a push-pull bin task module to pull out a second bin
to which the second goods belong from a second target slot

| ~561

'

After the in-warehouse picking robot corresponding to the second bin
places part or all of the goods in the first bin into the second bin, pushing
the second bin into the second target slot

FI1G. 17

10/13




FIG. 18

Determine a first target slot where a first deconsolidation bin is located
based on deconsolidation request information

571

v

Control a first in-warehouse picking robot corresponding to the first
target slot to take all goods in the deconsolidation bin out in one or more
operations and place them on a docking position or a docking bin of a
ground freight robot

S72

v

Control a second in-warehouse picking robot to take all the
deconsolidated goods out of the docking position or the docking bin of
the ground freight robot and place them into a target bin for receiving the
deconsolidated goods

S73

FIG. 19
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FIG. 20

Utilize a first push-pull bin task module to pull the
deconsolidation bin out of its target slot

|~ 881

Y

After a first picking task module takes all the goods out in
one or more operations, utilize the first push-pull bin task
module to push the deconsolidation bin into its target slot

v

Utilize a second push-pull bin task module to pull the target
bin for receiving the deconsolidated goods out of its target
slot, and after a second picking task module places all the
deconsolidated goods into the target bin for receiving the
deconsolidated goods, utilize the second push-pull bin task

module to push the target bin for receiving the
deconsolidated goods into its target slot.

FIG. 21
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