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WHY SELF-DRI\YING CARS
“CAN'T EVEN* WITII
CONSTRUCTION ZONES “Self-driving car
companies hoping to
avoid active construction
sites are screwed from
the get-go, because the
vast majority of states
don't bother with
databases detailing what
work is happening
where.”
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Wired, Feb 10,2018, https://www.wired.com/2017/02/self-driving-cars-cant-even-construction-zones



MnDOT’s CARS system
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It’s not just self-driving cars that are puzzled sometimes.

0 US 169 in both directions: Construction work.
Assumption
Between MN 19 (near Henderson) and ‘¢ Map Satellite
Delaware Avenue (near Jordan). Look ‘ — Jérdan
out for construction work. Expect
changing ftraffic patterns. Until October
30, 2018 at about 4:00AM CDT.

Comment: Head to head traffic from Belle Plaigl
Jordan to TH 19, Henderson exit. For Blakeley @)
project information:Click Here <>

Last updated May 29 by MnDOT / St Benedict |

report

G Q | have something to say about this {34

See what other travelers have said Union:Hill New'Prague

2 travelers confirmed it
S . Henderson
2 travelers said it wasn't there

Map data ©2018 Google 2 kmL—— Terms of Use

____US169: Henderson
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How can we better create and share reliable knowledge
about work zones...for humans and computers!?

@ CASTLE



Arrow Boards

Automating
lane closure reports
from roadwork sites.




THE STREET-SMART RENTAL
“BLACK BOX™




How does it work?

LEFT ARROW
45.522054,-93.235279
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THE MINNEAPOLIS / ST PAUL PILOT

20 arrow boards

* Highway trucks and pull=behind attenuators

* Goal to go statewide



Creating work zone knowledge: the data flow

MART Arrowboard

Connecting Work Zones to the Future

Smart AB

A signal
from the field

)!Qf IRIS Software

IRIS (ATMS)

Adding
operational
intelligence

M
RS

C

Spreading the

knowledge

CASTLE
ROCK



Step |:

SmartAB

Finds active arrow boards
(power on, sign up)

Creates new “incident’” for
IRIS with lat/long and
arrow type.

When sign is switched off,
ends the “incident”
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Step 2:

IRIS

Monitors Smart AB & imports
incidents

Maps to highway trunk

|dentifies direction of travel

Triggers DMS Plans

Creates TMC situational
awareness

feasion  View Help
Wcsdern | DMS | Camaea | LCS  Moter | A Nede | Comm | Pum

Sngle | Muliple |

M VO4EDA Erighineas £ Commra CRIG
Localion -84 F8 8 2% dve

Rkt
Iperalion Move

Curram | Prewew

FREEWAY TIME TO

3 MIN
8 MIN

sreowny e o | = |2
AT 200 1 N - Darsiien i
JAE I NN -
Clman Satiall Hilank.
DNTS, Sttt Liner Daploysd
Bl LEHE AL s Bt i F Y Fodabens
UL 3 W e Doy Ak 5 [LE* T PURTINS 5 ] [F]

Al gin | ac

|15 1868 M ) M Lk
VSN i 1]ivs]|

TH.52HE [ Weriworth

5 || VIS o1 | gar

b L0 W M v

AR Desteict 4 Easd lmne S Cloud | Dinnesl | West

Lt 44.09G4TT lon 004407 1°



|| IRIS: lauldou (Lau, Doug)

East'.Metroﬁ St.CIoudé Tunnel'EWestg

- O X

Session View Help Layers Legend Density |~ | + || -||p1||p2| | D3| | D4| | D6 | | D-OWa | D7|
[ Parking [ R_Node | Beacon | Toll | Plan [ Comm | RWIS | T
Incident r DMS [/ Camera |/ LCS |/ Meter |/ Gates | z
3 =
Create new incident 5 & g = o
1 i x Rosewille g3 .% ng;
crash || stall | Road Work Hazard £ ng S e 2 = H
| | = & @ 3 7 S
o ]
g o
LaneType|MainIine |Vl TWA"EE L
N ' - Transit i qlz,‘tA
Selected Incident Seuan: Ave W T e
Incident Type Unconfirmed Road Work on Mainline | g 4
Delail|.t‘.\rraw Board - Left Arrow On [ Qég- & _f;
: ] L 3 [ u <
Location T-H.36 £8 @ Lexington Ave = =~ Courty Road B 5 Bl
Camera C003) = = &
m = i H z E
L R 5 o Grandview nuew§ g Cencien et
H59-12
- " Lowell Ly
Deploy | [ ] Clear Sewond F Lovel Ave Lovell Ave
) 2crash 10 Road Work || [\ 0 Cleared /\ 15A0 s . =
) | ) Ly
WC .
0 Stall 2 Hazard 4 Unconfirmed . W ooRetve % W Cope Ave

Road Work on Mainline --1-35 8B - C35-094
Road Work on Mainline -- T.H.610 EB - C682
Road Work on Mainline -- 1-35W NB @ Co Rd J - C641
Road Work on Mainline --1-494 EB @ T.H.110 EB -- C554
Road Work on Mainline -- T.H.36 EB @ Lake Elmo Ave - C3620
Road Work on Mainline -- T.H.36 WB @ Lake Elmo Ave - C3620
Road Work on Mainline --1-35 SB @ I-35W SB - C056
Unconfirmed Road Work on Mainline -- T.H.101 NB @ Co Rd 37 -- C205
Unconfirmed Road Work on Mainline - TH.55 WB @ T.H.5 EB -- C105
Unconfirmed Crash on Mainline -- T.H.52 SB -- C30090
Hazard on Mainline -- T.H.52 NB @ Mississippi River -- C854
f. Crash on Mainline -- 1-494 WB -- C4071
Hazard on Mainline - T.H.52 NB @ Concord St - C559

Unconfirmed Road Work on Mainline - T.H.36 EB @ Lexington Ave —- C003

W Sherren 5t

=
3
i 4
3 i
@
Drw g 7
: 8
3
¥ 0
m
=
| L}
e County RoadB W B B W [ ]
Roseville

Burke Ave

Sandhurst Dr W

Shemen SLW

Laurie Rd W

ot

¥ U0 N

State Hwy 36 Service Rnt

A

IRIS imports the Smart AB

signal as unconfirmed roadwork

=
=
=
3
z

2
2
&

Skillman Ave W

Shermen St g %

2 £

= & 2 E

= g E

g 2 iE

) = f’ =

Sargrurs ™ W
Sandhurst Or W
ounty Road 8 W e
W EBurke Ave

p“‘*emw_-

N 15 ELODIA,

lat 45.01461° lon -93.15432°

W Sherren o

IG5 UDAY N

Parkview
Center
K8
=
g
1=
I
] & -
outy Rosd B W g
Eldricige fwe W
m
gere™
&
Skilirian Ave
Edit Mode: OFF
] i ]



Step 3:
CARS & 511

Monitors IRIS and imports arrow
board roadwork reports

Creates a traffic story

Adds delay impacts & cameras

Makes mobile work site events

Spreads the knowledge
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Future Info: Enter a location Clear Search  Select Map v

-4

+ | Map  Satellite
| Left lane closed % -
MN 36 eastbound between Hamline Ave and Lexington Ave (Roseville). | L 4

The left lane is closed.
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| .
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)
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| 00 —O

A traffic story emerges in CARS and 51|
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Human-friendly reports,
weaving in cameras and delays

{» MN 36 eastbound: Right lane closed. A shae~v r ° \
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CARS also creates mobile work site reports
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And communicates the delay impacts
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The story gets tweeted

@ Home

Osmbj

MN Stage &

@mnstage

I]} Moments

=

WARNING THI5 15 A TEST SERVICE:
Official MnDOT Twitter feed for
Minneapolis/5t. Paul traffic incidents.
Reports will be removed when they are
no longer active.

© Minnesota
& mnlb.carsstage.org

Joined July 2009

[9 Motifications

1 Messages L

Search Tw

Tweets Followers Lists Moments
131 11 0 0
Tweets  Tweets & replies

MM Stage @ @mnstage - Tm v
MM 36 EB: Left lane closed from Hamline Ave to Lexington Ave (Roseville).
mnlb.carsstage.org/forwarding/vie...

Q n v, i

MM Stage @ @mnstage - 8m v
1-94 WE: Crash from Zane Awvenue to Exit 33 - Brooklyn Boulevard (Brooklyn
Center). mnlb.carsstage.org/forwarding/vie...

Q i v, i

MN Stage @ @mnstage - 33m v
U5 52 NB: Debris on roadway from Butler Avenue to MN 156; Concord Street
(West Saint Paul). mnlb.carsstage.org/forwarding/vie...

Q i v, i
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(for Google, Waze, and other systems)

And shared through an API

“lon™:

"name"”:

-93.397

“Le34 8695947,

"event date": "2818-89-27T068:22:82-85:08",
"description”: "Incident ROADWORK™,

"road": "I-404",
"direction”: "EB",
"lane_type”: "Mainline”,
"impact™: "...... ’,

"cleared”: false,

"confirmed": false,

"camera™: "C15357,
"detail™: "ab_right”,
"replaces”: null,

"lat™
"lon":

» 45.88438,

-93.46344
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From data to knowledge, for humans & computers

» Lat, Long
» What arrow? » Highway / lane
» Sign on/off Mapping » Human-friendly
» Direction of travel explanations
» DMS messaging » Traffic stories
» TMC situational » Integrates cameras
awareness
» Measure & report
delay impacts
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ROCK




Lessons learned (so far)

|. Be mindful of DATA TRANSLATIONS as they pass from system to
system

2. Schedule intensive TESTING with system specialists and field
operators.

3. Plan for ongoing hardware MAINTENANCE checks.

4. CREATE knowledge for both HUMANS and COMPUTERS.
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Thank you!

Questions!?

Kristin Virshbo
Castle Rock Associates
kristin.virshbo(@crc-corp.com

+1.503.734.6493
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