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ES_TIMEOUT, 
SEE_FREQ_TIMER

BEAM BREAK
Init SEARCH_TIMER 

for 750 ms

ES_TIMEOUT, 
SEARCH_TIMER

[Reposition true]

Transporting

Entry: Calculate current position on grid 
Exit:

ES_TIMEOUT, 
REVERSE_TIMER [2 

miners placed]
Init DISPLAY_TIMER for 

0.5 sec

Waiting

Entry:
Exit:

RotatingS

Entry: Start rotating. Init 
SEARCH_TIMER for 30 sec.
Exit: Stop

DrivingS

Entry: Start driving forward. Init 
SEE_FREQ_TIMER for 3 sec.
Exit: Stop.

CoastingS

Entry: 
Exit: Stop.

ClosingGateS

Entry: Close servo gate. Init 
SERVO_TIMER for 1 sec.
Exit: 

ES_TIMEOUT, 
SEARCH_TIMER

ES_TIMEOUT, 
SERVO_TIMER

AlignNS

Entry: Init 
HEADING_WAIT_TIMER for 
1.2 sec.
Exit: 

AlignEW

Entry: Init 
HEADING_WAIT_TIMER for 
1.2 sec.
Exit: 

DroppingOff

Entry: Start driving 
forward.
Exit: Init DROP_OFF_TIMER 
for 0.5 sec.

Centering

Entry: Update current 
position. Calculate nearest 
mining region.
Exit: Stop.

LiftingGate

Entry: Open servo gate. Init 
SERVO_TIMER for 1 sec.
Exit: Stop.

Reversing

Entry: Start driving 
forward. Init 
REVERSE_TIMER for 1 sec.
Exit: Stop.

ROTATE_DONE 
[CurrCol same as 

DesCol]

ROTATE_DONE 
[CurrCol not same 

as DesCol]

ES_TIMEOUT, 
HEADING_WAIT_TIMER 

ROTATE_DONE 

ES_TIMEOUT, 
HEADING_WAIT_TIMER

NEW_COLOR

ES_TIMEOUT, DROP_OFF_TIMER 
[CurrCol not same as DesCol]

ES_TIMEOUT, DROP_OFF_TIMER 
[CurrCol same as DesCol, CurrRow 

not same as DesRow]

ES_TIMEOUT, 
DROP_OFF_TIMER 
[CurrCol same as 

DesCol, CurrRow same 
as DesRow, Reposition 

false]

ES_TIMEOUT, DROP_OFF_TIMER 
[CurrCol same as DesCol, CurrRow 
same as DesRow, Reposition true]

ES_TIMEOUT, 
SERVO_TIMER

ES_TIMEOUT, 
REVERSE_TIMER 

[Less than 2 miners 
placed]

GettingBack

Entry:
Exit:

GET_BACK_
ON_TRACK

ROTATE_
DONE 

DelayS

Entry: 
Exit:

Searching

Entry: Calculate nearest MINER that must be picked up
Exit:

FREQ_DETECTED
Init SERVO_TIMER 

for 80 ms

ES_TIMEOUT, 
SERVO_TIMER

ES_TIMEOUT, 
DISPLAY_TIMER 

[Less than 2 miners 
placed]

ES_TIMEOUT, 
DISPLAY_TIMER 

[2 miners placed]



SendCommand

Entry: Init BYTE_TIMER for 2 ms.
Exit:

WaitingSPUD

Entry: 
Exit: 

SendCommand

Entry: Init BYTE_TIMER for 
2 ms.
Exit: 

SPUD

Entry:
Exit:

ES_TIMEOUT, 
QUERY_TIMER

ES_TIMEOUT, 
BYTE_TIMER

Init QUERY_TIMER

WaitingForEOT

Entry: 
Exit: 

WaitingForTimeout

Entry: 
Exit: 

ES_TIMEOUT, 
BYTE_TIMER

Write to SPUD 3 times

SPUD_EOT
Read from SPUD 3 times

ES_TIMEOUT, 
BYTE_TIMER

Init QUERY_TIMER



Collision

Entry: pick direction to rotate.
Exit:

Reversing

Entry: Start driving reverse. 
Init COLLISION_TIMER for 2 
sec.
Exit: Stop.

Rotating

Entry: Start rotating. Init 
COLLISION_TIMER for 3 sec.
Exit: Stop.

Driving

Entry: Start driving forward. 
Init COLLISION_TIMER for 2 
sec.
Exit: Stop.

ES_TIMEOUT, 
COLLISION_TIMER

ES_TIMEOUT, 
COLLISION_TIMER

ES_TIMEOUT, 
COLLISION_TIMER
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