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STARY

v

Light curtain is broken

v

Light curtain sends signal to Computer
Control System

Is a Robotic
Vehicle in the
Workstation?
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Menitor for movement adjacent
access spot
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detected?
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Yes

Computer Control System sends
emergency stop signal

v

Robotic Vehicle executes
emergency stop
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Robotic Vehicle confirms
successful emergency stop with A
Computer Controf System
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START — new order
received

!

Computer Control System assigns ranked Zf& /
tasks to Robotic Vehicle Fleet based on //
new order

y

Fleet of Robotic Vehicles begin retrieval | Zﬁu c
of assigned bins and begin travelto 7]
workstation

27

/

Park any remaining ’
Robotic Vehicles of new
order and earlier order

i

Call highest ranking
| ~Rohotic Vehicle of earlier

227037 7 order
)

Is there a spot
open in assigned
workstation?

“Have all Robotic
Yehicles of
parlier order

2006

No
: 2
[ park all remaining ?EQ called: ,
Robotic Vehicles of 253
new order l Yes ?/ﬂ
A 7
Call highest ranking Robotic /% ZZ
vehicle of new order —_

< 7007
Have 3ll Robotic

wvehicles of new
order been

called?




13/21

06

6




WO 2019/232651 PCT/CA2019/050815
14/21
vt G A éj/foz/
= | T (C
C\ i—V/U-—_——q
Srov/ 67
A\ 7
3 &> N 3> &> >
//5/;71/
7 4 42
{\\ /,'
% ™ N J> > %

G TS




WO 2019/232651

PCT/CA2019/050815

15/21

START — Robot Vehicle
Move Required

'

Computer Controf System commands
robotic vehicle to move a number of grid
squares in X or Y direction.

<]

7/

y

G, 70

Rohotic vehicle receives command and
moves to location.

| 2z

Y

Robotic vehicle captures scanner
image of uniguely coded spot marker

is spot marker
aligned at center of
camera FOV?

Robhotic vehicle corrects physical
location based on pixel offset.

Z

7
7/ 4

Robotic vehicle confirms successful 7]

move with Computer Control System.

END
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START — Robot
Viehicle Lift and
Climb Procedure

:

Control System commands Robotic A
Vehicle to move from workstation exit
spot to iaunch spot

Robotic vehicle moves to launch spot A

I

successful move -1

:

Table to elevate

Lift Table achieves and confirms |
first stage eleyation

' /
Control System commands

vehicle transition te climbing
mode

0% - .

Yehicle completes and confirms
transition to climbing mode

y

Control System commands

further elevation of Lift Table
Z
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Robotic vehicle confirms |- l/‘ﬂ/ ;

Control System instructs Lift |- Z/ﬂﬂ ‘7

END

Wehicle activates Pinfon Wheels
and ascends up-shaft

- A

i

Control System comimands
vehicle climb to upper track

|

i

Lift Table achieves and confirms
full efevation

Z
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