Driving Lane Change State Machine Diagram

Crossing

Shift lane

Start monitoring target lane

\ J

Flag unsafe lane change

1* Target opening timeout -> me

I* Adequate indication -> me

Premature crossing.set()

DRIVING.Unsafe crossing()

PANEL.Indicate(direction: /R152/MLM.Turn direction)
Unsafe crossing -> me

[ Target closed during indication

PANEL.Indicate( direction: .cancel )
I* Adequate indication -> me
Wait for next opportunity -> me

A

Target lane closed

[ Flag lingering cross ]

DRIVING.Lingering cross()
Lingering cross.set()
Lingering cross -> me

Lingering cross

TOYOTA

RESEARCH

Unsafe crossing

J/

( )
Lane change timeout -> me @ Pre cross fail
Ego Vehicle(1)/R153/R1 54./Lar.1e Change Behavior Specification.Max lane change duration Cannot complete > /R152/MLM
Target lane open = Start monitoring target lane() Ston monitoringltarget lane()
Target lane open? Escape ok -> : Stay in lane -> me P gtarg
\. /
( )
Lane change timeout Timeout before i Failed
Stay in lane I* Target opening timeout -> me =
Escape ok Y Failed -> me
\. /
( )
\ Abort before entry
( ) Failed
WAITING FOR ENTRY SPACE dnoll p| !* Target opening timeout -> me >
1* Lane change timeout -> me
// Remain in the source lane without indicating Failed -> me
// until we can escape or we run out of time, whichever comes first \. J
Target opening timeout -> me @ N
e T T Ego Vehicle(1)/R153/R154/Lane Change Behavior Specification.Max wait for open space [ Target i ree e (:)
> Target opening timeout Failed
I* Lane change timeout -> me >
\ J DRIVING.Target lane unavailable()
Failed -> me
/
N
Lane change timeout [ Not enough time during preindication Failed
Target lane open N >
I* Adequate indication -> me
Failed -> me
/
A 4 A 4
( ) )
INTENT PREINDICATION [ Abort during preindication
Abort Failed
1* Target opening timeout -> me // Cancel entry space timeout PANEL.Indicate( direction: Turn direction ) 1* Adequate indication -> me >
Adequate indication -> me @ 1* Lane change timeout -> me
Crossing Ego Vehicle(1)/R153/R154/Lane Change Behavior Specification.Min advance indication Failed -> me
\. / J \. J/
A
N
Adequate indication Lane change timeout [ Lane Change timed out after Premdlcatlon Cancel precross Failed
aile
I* Crossing timeout -> me
Cancel precross -> me
/
A 4
( ) )
N
PRE CROSS MANEUVER Crossing timeout [ Cancel delayed cross Cancel precross
Cancel precross
Maneuver to target lane(dir: /R152/MLM.Turn direction) => DRIVING I* Lane change timeout -> me
Crossing timeout -> me @ Cancel precross -> me DRIVING.Cancel maneuver to target lane()
Ego Vehicle(1)/R153/R154/Lane Change Behavior Specification.Max maneuver duration 4 PANEL.Indicate(direction: .cancel)
Failed -> me
\. J/
N
[ Abort during precross
Crossing timeout Abort Cancel precross
1* Crossing timeout -> me
' Target lane closed 1* Lane change timeout -> me
Crossing Cancel precross -> me 4
/
A 4
( )
Aborted crossing
 J not Lingering crossing? I* Crossing timeout -> me "
not Max lane change time exceeded? !* Lane change timeout -> me .
Target lane closed | pANEL. Indicate( direction: .cancel ) RETURNING TO SOURCE LANE In source lane Back in source lane
CROSSING T il = i Piig Lele Returning to lan // Waiting for return to complet Cannot complete -> /R152/MLM
Return to source lane( dl.Inside division, dl.Outside division, dl.Road segment eturning to fane arting for return to comprete ) annot comprete
Abort ) => PRIVING
Returning to lane -> me
Stop monitoring target lane()
\. /
)
Crossing completed [ Stalled crossing
Lane change timeout
Max lane change time exceeded.set() 4@
DRIVING.Max lane change time exceeded()
Cannot complete -> /R152/MLM
J/
A 4

[ Flag delayed maneuver postindication ]

Stop monitoring target lane

\L

Stop monitoring target lane()
Target lane monitoring stopped -> me
not Lingering crossing? !* Crossing timeout -> me
Indication complete -> me @
Ego Vehicle(1)/R153/R154/Lane Change Behavior Specification.Min complete indication

J/

Lane change timeout

Max lane change time exceeded.set()
DRIVING.Max lane change time exceeded()
Delayed lane change -> me

Target lane monitoring stopped

y

Cross during postindication

Crossing

[ Flag delayed maneuver inhibit successive

Delayed lane change ]

Lane change timeout

INTENT POSTINDICATION

P !* Indication complete-> me
not Max lane change time exceeded? !* Lane change timeout -> me
DRIVING.Unexpected crossing after lane change()

\. /

( )

Post crossing abort

Indication complete

y
Start inhibit phase

PANEL.Indicate( direction: .cancel )

Inhibit released -> me @ Ego Vehicle(1)/R153/R154/Lane Change Behavior
Specification.Successive lane change inhibit period

Inibit -> me

\. /

P * Indication complete-> me
not Max lane change time exceeded? !* Lane change timeout -> me
DRIVING.Post crossing abort()

\. J/

[ Inhibit preemption

Max lane change time exceeded.set()
DRIVING.Max lane change time exceeded()
Delayed lane change -> me

Inhibit

 J

Delayed lane change ]

DRIVING.Incomplete lane change()

J/

Abort
’[.’* Inhibit released -> me (:)

Crost [ Cross during successive lane change inhibit period
rossing

INHIBITING SUCCESSIVE LANE CHANGE

Inhibit released

Verify lane

not Max lane change time exceeded? !* Lane change timeout -> me
DRIVING.Unexpected crossing during successive lane change inhibition period()

J/

N\

not Max lane change time exceeded? !* Lane change timeout -> me
/R152/DL == /R152/MLM/R157/DL?
In target lane -> : Wrong lane -> me

In target lane

Successful lane change

LLane changed -> /R152/MLM

In wrong laneJ Ended up in wrong lane C
LCannot complete -> /R152/MLM

J/

Copyright (c¢) 2020-21 Leon Starr

=0
.

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated
documentation files (the "Software"”), to deal in the Software without restriction, including without limitation the

rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit
persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the

Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

WHETHER IN AN ACTION OF CONTRACT,

INCLUDING BUT NOT LIMITED TO THE
IN NO EVENT SHALL THE AUTHORS OR
TORT OR

Driving Lane Change
State Machine Diagram

Leon Starr
March 23, 2021

tri.guidance.ego.td.3
5.1.6

Toyota Research Institute




