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Work Zone Data Exchange (WZDx) Live Information Sharing

How MDOT can leverage connected vehicle technology to improve work zone safety?
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CV2X demonstration took place on November 3, 2021.



PROTECTING ROAD
WORKERS

/. Live information sharing demonstration on
1-96 “Flex” Route

« May 2022 non automated vehicle
demonstration using a Chevrolet Tahoe

-
eMDOT gm . Pictured: Ver Mac Connected Vest, We can now indicate a worker’s presence in
VER-MAC connected vehicles and on navigation systems.




DEMONSTRATING V2X
COMMUNICATION

SMART Work Zone Devices

Arrow Boards: location & arrow pattern display
Camera Trailers: location & URL for latest still image
Portable Message Signs: location & current message
Flashing Beacons: location, application & message
Hybrid Signs: static text with dynamic LED display
Location Markers: critical GPS location markers

Traffic Sensors: location & traffic data over intervals




REAL-TIME WORK éOIgE INFORMATION IN
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Construction
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CONNECTED WORK ZONE
NOTIFICATION SYSTEM

Near real-time work zone notifications to
encourage safer and efficient
decision making




WZDX PILOT WITH GM VIDEO




Safety Alerts for Work Zones

+ SAFEZONE S g

e Static work zones

Smart Work Zone

Mobile Trailers Equipment Video Detection

Scene Recognition
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CONECT: ITS — EDGE PROCESSING

JamLogic 'd
WZDx

feed

jsan

TIM via IFM (1Hz)
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via IFM
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WIZDX
“features”
parser

Mappings
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TIM designer configurations

Bosch VCA rules
parser

Bosch object
tracking parser

Mappings Mappings

RSU
configurations

RSU
configurations

TIM designer

Connect:ITS Edge Processor




Partnering Automated Work Zones (PAWZ)

« 2022 HP-ITD grant

« Mobile work zones @
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CLOUD BASED COMMUNICATIONS

Smart Work Zone Equipment
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The Pi-Link with serial number

PI-LINK DIGITAL ST

The event's message is
"Maintenance Vehicle".

If you would like to change the
event's message, please respond
with one of the following numbers:

* Automatically connects _ —
when the Pi-Lit’s are P ned = Cloud/Waze Connecting S8 %
il | ‘e '?mﬂ'““gw _ 1- Right Lane Closed Ahead

eploye | ng Green - Clovdteze i

 Sends automatic alert to "
Waze

* Provides option to
customize the incident
message

2 - Left Lane Closed Ahead

3 - Road Closed Ahead

4 - Construction Ahead

5 - Stalled Vehicle Ahead

6 - Maintenance Crew Ahead

If you do not want to change this

event's message, ignore the
message or respond with "No".

The event's message and type will
not be changed.

\_




Waze Public View

"}

Waze Incidents

* Sent as a HAAS Alert, so
it is automatically
posted, it doesn’t need
to be verified or “liked”
to be shown to the
public

Construction

450 feet away

US-287 Near Boise City

"Striping crew warning wet paint"

16 sec ago by HAAS Alert

1:319 al 3 10:53 ¢ wl = 10:52 94

<4 Messages

Construction Car stopped Hazard _
450 feet away 1.8 miles away 232.2 miles away

US-287 Near Boise City SH-28 Near Adair US-54 E, Optima
"Striping crew warning wet paint" "DOT Moving Operations on scene" "Maintenance Crew Ahead"

16 sec ago by HAAS Alert 51 sec ago by HAAS Alert Thr ago by HAAS Alert

Car stopped azard .
1.8 miles away 232.2 miles away

SH-28 Near Adair US-54 E, Optima
"Maintenance Crew Ahead"

"DOT Moving Operations on scene"

51 sec ago by HAAS Alert 1 hr ago by HAAS Alert



Deployment Examples

Cone-Mounted to improve Placed under the cones and on the Directly on the ro:adway and at the
isibili back of the tailgate back of the vehicle
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220268

220268

Lake
Recreation
Area

Seminok((((((((r Sportsman
er Trucks 9

[c @ o

ontract name:

’f}
.
& (8
“
%

%
Lima (r
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r
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Contract name: 220268

A

t P. t Desc: GRADE, DRAIN, SURFACE AND BRIDGE Desc: GRADE, DRAIN, SURFACE AND BRIDGE
O FICtures .
Location: Location:

US-270: FROM 1.0 MILE SOUTHEAST OF THE US-270: FROM 1.0 MILE SOUTHEAST OF THE

SH-270A JUNCTION, EXT END SOUTHEAST
NEAR SEMINOLE.

County: SEMINOLE

SH-270A JUNCTION, EXT END SOUTHEAST

Search Contracts by NEAR SEMINOLE.

Division, Date, and Key County: SEMINOLE
Status: Active

Words Data: 3

Status: Active

Data: 3

180203

Desc:

BRIDGE AND APPROACHES
Location:

US-377/SH-99: OVER LAKE
TEXOMA (WILLIS BRIDGE), ON THE
TEXAS STATE LINE NEAR WILLIS.
County:

MARSHALL

District:

District 2

180260

Desc:

BRIDGE AND APPROACHES
Location:

COUNTY ROAD (NS-4050): OVER
MUDDY BOGGY CREEK, 47 MILES
AND 5.0 MILES NORTH OF US-70
NEAR BOSWELL.

County:

CHOCTAW

District:

District 2

180349

Desc:
BRIDGE AND APPROACHES
Location:

SH-43: OVER MILL CREEK, 4.
MILES WEST OF THE US-69
JUNCTION NEAR COALGATE.
County:

A VIFANY S 4

GO -

Status:
Active

Data Status:
Approved
Start Date:
N/A

GO -

Status:
Closed

Data Status:
Approved
Start Date:
N/A

GO -

Status:
Closed

Data Status:
Approved
Start Date:
N/A




How the App Works

CONSTRUCTION LOCATION

Edit Location

Edit Location
°

e

Click on Location Icon

DGO

Willis ‘
o s
. Q
Start the recording L )
. . ¥ @
Drive the construction 2 Lo
No Media Uploaded 8 OEPCI
route 1 | pearer
® ( )
l |
. . . S @ ;J‘ej
e Click End when finished c 180203 S 7{ ¢
. . . ontract name: : ,
with that direction oy 6
! e e
8 8 -
Add a New Route if you Desc: BRIDGE AND APPROACHES ‘| a z es
. . . Location: s TS a
have multlple directions to US-377/SH-99: OVER LAKE TEXOMA (WILLIS o : eb’, a 2
BRIDGE), ON THE TEXAS STATE LINE NEAR @ e 2 Hilere
route WILLIS. 8 . .0
County: MARSHALL : o
Status: Active “




How the App Works

Take Pictures and
Videos e comerasereen

 C(Click Photo Icon

* Take multiple photos No Media Uploaded
and a “Save” button will

appear in the top right
corner

Press and Hold to

record video
Contract name: 180203

° Take a V|de0 by ho|d|ng Request completion Add detour

the capture icon. Desc: BRIDGE AND APPROACHES
Location:
) US-377/SH-99: OVER LAKE TEXOMA (WILLIS
Add a New Route if you BRIDGE), ON THE TEXAS STATE LINE NEAR
. . . WILLIS.
have multiple directions to
County: MARSHALL
route Status: Active

Data: 3




Vehicle, Lane and
Speed Impacts

Click Edit Contract

Add in an Estimated End
Date

Add Vehicle/ Lane
Impacts for each route

Add Original and
Reduced Speeds

Add as many restrictions
that applies to that
route.

Width, Heighth, Length
Limits, etc.

Edit Construction Details (WZDX)

220268

Contract name: 220268

Desc: GRADE, DRAIN, SURFACE AND BRIDGE

Location:

US-270: FROM 1.0 MILE SOUTHEAST OF THE
SH-270A JUNCTION, EXT END SOUTHEAST
NEAR SEMINOLE.

County: SEMINOLE

Chndivme Andlvin

All Lanes Open

All Lanes Open Shift Left

All Lanes Open Shift Right

Alternating One Way

Flagging

Edit Contract

Route 1

Completion Date

Vehicle Impact

Vehicle Impact

Original Speed Limit

Original Speed Limit

Reduced Speed Limit

Reduced Speed Limit

Restrictions

Restrictions

Submit
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. Workzone List Ready to Collect Data Pending Review Approved l Future Projects
WM Cameras

This page lists workzone contracts.
Search Date Data Collection Status Date Sorti hod Division
’:_]EHETH‘ e ‘ m iy n‘ (Aﬂ}‘ | iy e "‘ ’;my V‘D(D ing Complete? Dmndaﬂ Completion only
Weather

3 127

Ready to Collect Data Pending Review Approved Future Projects

4 Workzone
ODOT Contracts

o Data Collection Status Map Status Contract; Description Location Admin Offices County Contract Dates 1

Pending Review -

é

Completed

Turnpike Contracts

c Closures
= Detours
& users

& Links

OAD (EW-89): OVER TRIBUTARY TO CANADIAN, Let Date:2021-02-15

EK, 59 MILES WEST OF THE SH-74 Division 4 Work Start:2021-12-26

NEAR PIEDMO Road Open:N/A
Calc. Est. Completion:
2022-0612@
Est. Completion:N/AE
Updated At:2022-04-14 3:08 pm
Completed:N/A

& Contact Pending Review

¥ Admin
us-81

Reduced Speed Limit: 55mph
Vehicle Impact: Serme Lanes Closed Merge Left

8 Service Statuses

S Frequently Vi

~ Analytics

Bl Release Notes

¢
o Pending Review m
o
=]
@
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Projects mapped shown on
Oktratfic.org

T LN yVeEIn [LIT-TRN )
Lenapah (39) S
Map Satellite | i,
| Kaw City (@D shidler - ¥ Delaware
(1) GE-'} Bartlesville ?Mj
Pong iy -~ » L&D Sy
|0l e & = @ = _ bl @)
: Apple Dr Spple D
l P, Orange D
. (177 iy @
LI W a7th B2
. 'H"EE \
'Q f Ralst West Tulsa Tag Ags_—'ncye & iy
(7 | WoRrKzONE " : Disney ED)
i Jay
q}:{? VWorkzor Daktaee (20)
d @
ETours e
. I:I m Detoues '::“" Colcord
coe
$ J Y T Siloam ¢
E Orlando
Stillwater 4
(53]
aﬁ' Mulhall
had 55
T e ki . Westvi
; 2 perkins Cushing Dru [&2} 3
Lrescent Langston =
Tahlequah
Guthrie ] 1
- 7 ! Baseball Parkk B
TR
D) D) ¢ Yk stilwell &
T WOODVIEW
@ i —=d s HEIGHTS
= et
wellstons®Chandler e 52

Edmond @

Parkview rerrace
Aparl;m&nls

77} f551 WiETstSt
] Meeker{£2)
- Harrah — “Prague

Oklahoma.City ? —
! i MclLoud Okemah ﬁ Henryaita, a0
| =0 — &

Moore y Shiwnee €D} Weleatka " oy iver

— L] ~B R 3 Eufaula - ﬁ_\ LA —~

~ ol T e . S € OKLAHOMA:
v Norman DCF:T‘ie o Semlrc') Wetumka ﬁ jrongtown ml 4 550 SP
. i ) a7z ) . 2~ Transportation



Wheeless
a

™
Lot

STATEWIDE PROJECTS

Medicine Park
Hollis o
o

Lawton
a

Duncan
a

Burkburnett

b7 {@} :

o
i a1l Miami
’ b e L21)
Beaver Bu[jalo (&4 i AN i Blackwell ]
3 Freedom (g4} o Cherckee i
= o it
Laverne Panca City
s ]
s o Vinita
Fort Sipply Tonkawa P C@rg\'e
o 44
Booker Wt@&m
a
coreland
)
{:1_‘;'\ {0z Siloam S
Amett Hennd Stillwater o :
a k o
65 i
Guthrie ~— bl
L I‘_'- T ."‘I
i
Edmand Fi?'
Cheyenne Harrlrnnc £
a
Waeat . {é}
i & P@‘ Okla Cﬁ}' {&aifksaw
EIki:!‘ty o) Clinton YT @} o ri
Moore o
New gordell i @WHEE Eufaula Stigler
E‘, Morman Sem. {@‘} : )
'ﬁ Anadarko qp u (&)
Hobart o Ch'dé“ha 5 sHoldenville |
a
m P M‘{%:F’ {#o
f[:'} {2? {270 o e
7 Wilburton
-y Talihina
o

}EIE
{

"

T-41

75} i i e Broken Bow  De
‘ : i g 1 L_JV_JI 7
{@: Idabel
o

nison



Current goals we are working
towards DO

OkTraffic / Drive Oklahoma Download the App! = °*=,..°**"=
App - Integration \' ) ,i“‘*:f;**

e Currently testing

integration into our EXplore S — e Ee e R

OKTraffic.org map. From L LT Resources Highway Cameras Messages
Conditions

Then we will be able to
see the incidents as they
pPop up

* Push notifications will
be sent to the users of
our Drive Oklahoma App

* This will help us inform | g
drivers faster and : o gl
improve safety and i B T

efficiency.







ATMA

* An Autonomous truck follows the path of lead maintenance vehicles by using connected and
automated vehicle technology.

* The lead vehicle leaves “electronic breadcrumbs” for the Autonomous Vehicle to follow, allowing the
vehicle to operate automatically.

 The ATMA has a LiDAR System which is a laser- based technology that helps autonomous vehicles
perceive their surroundings.




ATMA

* The Autonomous Vehicle is trailing the
maintenance vehicle to carry out various
projects.

* These projects include striping, herbicide

spraying, road repairs, and other maintenance
projects.




ATMA

The ATMA vehicle is equipped with a sophisticated steering and guidance system that utilizes sensors,
GPS, and automation to navigate pre-defined paths or directions.

The vehicle makes small, continuous adjustments to ensure it stays perfectly aligned with the path it’s
following.

The video below demonstrates the ATMA adjusting to ensure it remains aligned with its path.




lowa DOT Work Zone

Transportation Engineers Association of Missouri

GO Matthew Miller @ WA | DOT

Director of New and Emerging
Transportation Technologies
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Smart Arrow Boards s
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Deployed boards feed Traffic
Management Center and Waze.

Number of Arrow Boards Deployed Status Amow Board Patterns

Arrow Board device feed is dependent
on submitted requests to display on
511.

End of work zone is not identified.

=(3)

SN DUEME| 3]

US 20 in both directions: Road

construction.
Updated September 13 by lowa DOT

Verified by smart device 2]

Ay -aIBMEBF]
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Smart Arrow Boards

|
lowa Connected Arrow Board Summary 2023

Number of Events Total Hour Duration o tentn

Required by Specification 4188.11 20,586 287,083 hours ? >
https://erl.iowadot.gov/aw- - .- = TR gy W
server/rest/product/purl/IOWADOT/s/bcd4 N % B E e Y

- i B gy g_
7a97-fcbb-4299-9ea4-dec9a476df3c m|<' f ey =
g om

r Lincoln

_,

2
@
o

. . . ||nal. Woo L 2 |
Connection to traffic event is manual L\ - o =]
process at Traffic Management Center. | i ]

Maintenance has 50+ out of 450 arrow
boards across the state with more to be :
retrofit. : #

P> Left Stem Aero

5 p e uen...
Putnam échwlﬂ Seotland | ﬁ B Dight Arrow, flashing
L O rign

r 1 Hi : — ght Arrow, sequential
_i Gentry ‘ — | Sullivar e | _(_ + Right Arrow, static
nee ey | crinay Knox scl| e N
© 2024 Mapbox © OpenstreetMap Hoie 1 I | ¥ | | I ", - R|g-ﬂ‘:(._h_\.rcn, sequential
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https://erl.iowadot.gov/aw-server/rest/product/purl/IOWADOT/s/bcd47a97-fcbb-4299-9ea4-dec9a476df3c
https://erl.iowadot.gov/aw-server/rest/product/purl/IOWADOT/s/bcd47a97-fcbb-4299-9ea4-dec9a476df3c
https://erl.iowadot.gov/aw-server/rest/product/purl/IOWADOT/s/bcd47a97-fcbb-4299-9ea4-dec9a476df3c

Smart Arrow Boards

T R e i e
e s

— -
Here is an
example on our
GIS dashboard. o

MoDOT TEAM Conference

Johnston

Walnut Waads
State Park

West Des
Moines

SW id St

Water Works
Park

— —
e —

Saylorville

Smart Amrow Boards: 459

|
Gay Lea Wiq!a‘un
Trail §
1

Oxd0053c

—_—

_'_:i; _—
g |

s,

Woodland Hills

1%“"'?«:3}

IF Easfer Lake
1 Park

City of Des Moines, 14, Des Moinss Ares Regions

.

GISu_. lowa DMNR, Esri, TomTom, Garmin, S




Now Waze.

See the iCone
message.

MoDOT TEAM Conference

Smart Arrow Boards
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Smart Arrow Boards

!‘i? g ___,] - §
5 1 1 . p—— 7 ) e MW 54@ Ave- | James R Kern Ave 2
; L [ porRATk »
7 |
| = —_ﬂ_ T \
= ( [ pymor \] {
If 1 | 4 _— : Lovington = % 7
a n eve nt IS nOt e s == Meredith Dr - - ——r"" ] a??p | ] Norwoodv e
: WA | i O =2 ~% L v : ]
o = | @ . MEREDITH | ) 5 . | ¥
connected the Rt = (il Mier y2s |
. 2 I v 1 ‘ I | \ v§
| | =] 3
boa rd IS n Ot f == - = -Urbandalér —— Douglas Ave— —Douglas’ | = {& ¥ g | ": HIGHLAND PARK
p | . g q@ OAK PARK: o | sl
shown. L - : | s [ g ,
@ [ = 7-: Urbandale Ave : _f’ .) CANER Hull Ave

I MERLE HAY |
L~ |

UNION PARK

ITl]‘Ii EAST FAIRGROUND

- l‘ £ Hickman R ~Hickman Rd
LA ? z | @ 8 iZ51 5 A
¢ = | 2 Py iy MONDAMIN -
3 — 23 s I g & PRESIDENTIAL GRARS
o 2N | {
i iz . i
£ ) -
: | | RTIN LUTHER
L ! =RAR

e University Ave- e \::'g:dﬁg F WAVELAND——— DRAKE———
By | | g | PARY DRAKE §

A S el ) — WAVELAND | il S | ==

e b A _J |WooDS | I FEF T @ v

— = = ~=DeanAve="—"0_

= @ o i i
o = L. g2 WATERBURY 1
€ o g i £ oy
| £ | i I £ —
——@-Ashworth Rd Ashworth Rd= T‘U r? - N — ) e "'--;EM 5 EAUREL-HILL._
z = = [ Grand-Ave=— "--k.-:,,
2 5 5 | @ - - Maury 5t CHESTERF%ELD.: =By,
o ; :
gS = iy - . Linden = -.b
| e 1| T Heights = | ~
g | | S Historic ‘ ! |
z — ' VALLEY : istri ‘ y
ts ~ASHAWA MINCTION ™ ~ District = AEAST DES

MoDOT TEAM Conference




smul‘f Al‘rOW Bou rds @ US 30 eastbound: Road construction.
v

Updated Last Tuesday at 9:33 AM C5T by lowa DOT

Verified by smart device @

Marletta
Fernald
. M; Between County Road 552 (State Center) and IA 330 (4 miles west of
Colo iy, the Marshalltown area). Road construction work is in progress. A
T lane is closed intermittently. Look out for flaggers. Until November
. - 26, 2024 at about 7:00PM CST.
Rhodes Full schedule below:

Hukley Cambridge

Maxwell

» September 16, 6:00AM - November 26, 7:00PM

Madrid
Woodward

outon

Baxter
(14

w)\ (3
i Elkhart
P

Comment: Marshalltown RCE (800-251-2706) - Marshall County

olk Qf't)" Mingo

Minburn

Green Castle
Valeria

169

Johnston
'(l |
.t agto NG
§ Urbandale {6}
| Wauk

Gj- s Windsor

; =y " F S e
Helghts:De 6 g Pleasant'Hill .

oine:
) l 4
— L |

Avon Lake I\'-._

+~  Runnells
Carlisle ok

o

Hartford

Palmyra
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https://www.flickr.com/photos/oregondot/50384192647/
https://creativecommons.org/licenses/by/3.0/

Automated Flagger Assistance Devices

Ensure all AFADs meet the current requirements
of the MUTCD Section 6E.04 and 6E.06.

Use RED/YELLOW Lens type AFADs as per MUTCD
Section 6E.06.

AFADs shall meet crashworthiness requirements
of Article 4188.01, B.

When using AFADs for work zones on Primary
roadways, remote communication capabilities
meeting requirements of Article 4188.11 are
required.

MoDOT TEAM Conference
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| «_Station

Is an application that
uses alignments and
stationing layered on a
GIS map for inspection
locations.

They have partnered
with iCone to feed
active work zones from
users on the
application within the
geofence of their
project.

MoDOT TEAM Conference
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Situation Data
Exchange

SITUATION DATA EXCHANGE
powered byTrihqdro




Situation Data Exchange

Pilot project with 17 states to
connect to a single dashboard that
can push V2X messages to Google,
Apple, Tom Tom, Sirius XM,
Volkswagen and others direct TIMs
messages.

Actively connecting states now and

hope to report back at completion

expected around June timeframe. SITUATION DATA EXCHANGE
powered by lrilwydro
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Lane Closure System

Beta testing currently, should be in
production around September this year.

Connects: Lane Closure Planning Tool,
Permitting system, Linear Reference System,
Pavement management system, 511 Traffic
Management Center, AASHTOware Project,
Masterworks, etc. for Maintenance and
Construction, internal and external users.

MoDOT TEAM Conference

lowa DOT Lane Closures Login

b

lowa DOT User External User

CLICK TO LOGIN

Forgot Password?




THANK YOU!

Matt Junak, AVP, PE

Associate Fellow | Associate Vice President
Tel (517) 318-7542 Cell (517) 204-4732 Email mjunak@hntb.com

HNTB CORPORATION | INFRASTRUCTURE SOLUTIONS
Matthew Miller

DIRECTOR OF NEW AND EMERGING

Alan Stevenson

Asst State Maintenance Engr TRANSPORTATION TECHNOLOGIES
ITS, Fiber Optics, and Wireless Branches ST REER TSI TR IS

. 800 Lincoln Way
Oklahoma Department of Transportation AfTaE. [A 50010
(405) 521-6460 {, 515-233-7843
Alan.Stevenson@odot.ok.gov 0 515-231-3980

matthew.miller@iowadot.us
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KEEPING WORK ZONE SAFE

Eric Kopinski
MoDOTI-70 Program Director




Work Zone Observations — The Bad
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Work Zone Observations —The Worse
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Work Zone Observations —The ?
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Work Zone Safety?




How Distracted Are Drivers?
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Smart Work Zone
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Real Time Work Zone
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The Future 1s Bright?
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