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Smart Work Zones:

Leveraging Technology For Safer and Smarter Roadways
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David Feise, Arrive Alive Traffic Control (ATTC)
Jason Lee, SmartCone Transporation SyRpusey
Nagham Matout El-Zine, PE, ATSSA e

Safety Message

* FDOT Safety Message:

* October 15tto 31%: NHTSA Pedestrian Safety Month
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Traditional Work Zone Practices

Higher Risk of Crashes
and Injuries: Motorists

Growing Infrastructure Limited Real-Time Safety Concerns:

Demands: Increasing T : Communication: Distraction and speeding
who are not familiar with : : A
number of roadway Motorists, workers, and continue to be major
3 the roadway are ; :
projects causes traffic g g transportation systems hazards in work zones
: particularly vulnerable in - :
congestion and delays. o often lack coordination. across the nation.
work zones conditions.
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Infrastructure Is Evolving, so are Work Zones

E Technology Integration: Use of real-time data, sensors, mapping, and V2X (vehicle-to-everything)
%" communication.

i Growing Availability of Real-Time Data: Smart signage, dynamic warnings, and geo-fencing improve
work zone visibility.

#y%  Enhanced Coordination: Contractors, DOTs, and motorists working more effectively together.

T Safer Roads Through Information: Well-informed motorists react better, reducing potential for crashes
**  and non-recurring congestion.

(XXX

WZ Safety and Mobility (Subpart J) Final Rule: Data-driven assessment of work zone performance.
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Panel Session Objectives

* FDOT Smart Work Zone Design Strategies
» Expectations of Systems and Data Collection
* Implementation Considerations

* Where Are We Now: Update on SWIFTT Challenge-Winning WZ
Safety Solution
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FDOT Smart Work Zone
Design Strategies

Ryan Buck, P.E.
State Construction Specialty Engineer
Florida Department of Transportation
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FDOT SWZ Strategies

FDOT has developed combinations of SWZ technologies to
create strategies in response to work zone traffic impact
scenarios. FDOT SW/Z strategies covered in the SWZ Guidebook
and Developmental Design Concept (DDC) include:

Work Zone Data Exchange (WZDx)

Dynamic End of Queue/Slow Speed Warning (DQW)

Dynamic Lane Merge (DLM)
Dynamic Speed Harmonization (DSH)

A LIARART A TLAL
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= Program Sponsor: Federal Highway
Administration (FHWA)

= Goal: Safe work zone navigation for vehicles
equipped with automated driving systems (ADS)

» Work Zone Data: Near real-time work zone
data for third party use

= Recommended: Use for projects impacting
traffic or when workers are adjacent to open

WHATISWZIDx £ ﬂ% traffic lanes

= Long Term: Eventually use WZDx on all
iafrastaictive projects that potentially impact traffic

owners and
operators (100s)

Work zone data
gathered using
acommon
specification

Picked up by

mapping ‘
e companies \
N |
% Delivered directy t . TRANSPORTATION
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Dynamic Queue . ...,
Detection I = Fewer work zone crashes
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SIOW sPeed = Increased throughput TRAFFI {E
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Warning (DQW) SWZ Vehicle Detectors

= Traffic speeds STOPPED

TRAFFIC

= | Ll
i = Traffic volumes 1/2 MILE

= SWZ Central Processor
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v = |ocate slower traffic

Chamebistin Dasce

Locate stopped traffic
= Locate end of queue

= Selects messages from pre-
approved library

= Posts messages to PCMS

= Portable Changeable Message

Signs (PCMS) TRANSPORTATION
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= DLM Scenarios
i = Early Merge: move traffic (1,500 vehicles/lane/hour) to open lanes as early
Dynamic e possibie
Lane Me e = Late Merge / Zipper Merge: keep traffic (>1,500 vehicles/lane/hour) in all
rg lanes until the lane closure
(DLM) . Goals
= Increase safety (hard braking, road rage)
= Reduce queue length
?!3:'3:.;"5:::;5:“ = |ncrease throughput
= SWZ Detectors
= Speed and volume approaching merge and through the work area
= SWZ Central Processor
= Determine applicability of early merge or late merge based on pre-
determined algorithms
= Select PCMS messages from pre-approved library
= Postmessagesto PCMS
= SWZPCMS
= Post early merge or late merge messages from Central Processor
TRANSPORTATION
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PCMS for DLM

Early Merge Scenario

Dynamic
Lane Merge
(DLM)
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= Goals

= Uniform speeds approaching and the through work zones
= SWZ Vehicle Detectors

= Vehicle speeds approaching and through work area
= SWZ Central Processor

= Locates slow traffic speed areas

ypsmk pmsd = Determines speed limits for traffic approaching slowed
speed areas and posts speeds to SWZ VSL signs

= Determines PCMS messages from pre-approved library
and posts messages to SWZ PCMS

SWZ PCMS
= Reduced speed ahead messages

SWZ Variable Speed Limit (VSL) Signs with Electronic
Speed Feedback Signs (ESFS)

= VSL: Current speed limit based on downstream traffic

= ESFS: Displays speed of traffic passing the sign
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SWZ PCMS and VSL with ESFS

Dynamic Speed REDUCH
Harmonization X
SPEED

AHEAD
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Resources to Support Design & Construction

* Smart Work Zone Design and Operations Guidebook

* Developmental Standard Plans for 102-600 series

* Developmental Design Criteria (DDC) for FDOT Design
Manual (FDM) Section 240 Transportation Management
Plan

* Developmental Specs (DevSpecs) for:

* Section 102 Maintenance of Traffic
* Section 990 Temporary Traffic Control Device Materials

TRANSPORTATION
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Considerations

* Reach out if you have questions — get answers to your questions and
provide feedback to help improve FDOT SWZ Strategies.

* Read through Guidebook — it provides a great overview to anyone
involved in FDOT SWZ Strategies and points to other important
FDOT resources.

» Look at the other resources, in particular the FDM, to determine
when and what SWZ strategies may be applicable to the project.
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Smart Work Zone
Implementation Considerations

David Feise
President
Arrive Alive Traffic Control (AATC) LLC

Transportation Symposium
Website

[GEn]
i
B

Implementation Strategies (ground level)

Implementing a Smart Work Zone (SWZ) involves integrating
advanced technologies to enhance safety, efficiency, and
traffic management in construction zones. Key considerations
for successful SWZ implementation:

* Device Location selection

» Training and System Access

* Repair and Maintenance

» Performance Monitoring and Evaluation

» Environmental and Community Impact

» Adaptability to Work Zone Type (Phase changes)
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Implementation Strategies (ground level)

FIGURE 3 DYNAMIC LANE MERGE - EARLY MERGE OPERATIONS

Dynamic Lane Merge (DLM)

Dynamic Lane Merge
Early Merge Operations

Use DLM when traffic speeds and volumes typically and predictably
change throughout the duration of the lane closure. When a lane closure
is present, some drivers tend to move over immediately while others
wait until the last possible moment to merge. This driver behavior
causes speed differentials, hard braking, road rage, crashes, endangers
workers, and reduces throughput in the lanes approaching the lane
closure and in the open lanes past the closure.

Designers should consider these systems in long term deployments vs on
nightly basis.
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QUEUE WARNING SWZ SYSTEM WITH INCIDENT DETECTION (CCTV)
SMAR ACCESS CONNECTIVITY TO WAZ!
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Implementation Strategies (ground level)
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Implementation Strategies (ground level)

» RFP specifies devices and device requirements; it would be helpful to have verbiage
on the Engineers intent of data collected and use of the system.

* Allow for modifications to be made through the RFM process and flexibility with
contractor and vendor input.

* Number of devices should be considered, harmonize devices to reduce device count.
* Practicality of daily use vs long term deployment.
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Contact Us @)

David Feise - President

Arrive Alive Traffic Control LLC

507 Marvin C Zanders Ave Apopka FL, 32703
Office 407-578-5431 Cell 561-234-7201
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© Orlando, FL

Worker Presence Alert System:
Update on SWIFTT Challenge-Winning
WZ Safety Solution

Jason Lee
CEO
SmartCone

Transportation Symposium
Website
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2024 SWIFTT Challenge

» 2024 Safety Work Zone innovations for Today and Tomorrow
(SWIFTT) Challenge Winner

* Product will be deployed on programmed construction project within
the next 24-months.
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The Problem

According to the National Highway Traffic Safety Vehicle Intrusions are the leading cause of worker fatalities with the
Administration (NHTSA), 80% of accidents and 60% of road construction industry. In 2013, there were 67,523 crashes
highway deaths are the result of distracted drivers. in work zones. In 2014, there were 669 fatalities from crashes

in work zones.
Why is it so hard to pay attention?

* Muscle Memory

Our Bodies are « Day Dreaming
Designed to Conserve + Staring off Into Space
Energy « Distracted Driving

» Complacent Workers

28

28

14



11/10/2025

The Problem

Hypothalamus Cerebral cortex HARVARD

MEDICAL SCHOOIL

Instructions
(signage)

When someone experiences a stressful event, the amygdala, an
area of the brain that contributes to emotional processing,
sends a distress signal to the hypothalamus. This area of the
brain functions like a command center, communicating with the
rest of the body through the nervous system so that the person

has the energy to fight or flee.

The stress response begins in the brain (see illustration). When someone confronts an

Pre_Cue oncoming car or other danger, the eyes or ears (or both) send the information to the
’

Cue, Alarm

amygdala, an area of the brain that contributes to emotional processing. The amygdala
interprets the images and sounds. When it perceives danger, it instantly sends a distress

signal to the hypothalamus.

29
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A Solution

Wearables RoadDefender by SmartCone integrates
advanced technologies and Al to proactively

detect vehicle intrusions and alert workers.

Key Features:

* Vehicle-Mounted Sensors: These sensors
create a localized safety zone around the
work area, ensuring the technology is always
optimally positioned.

RealTime Wearables: Workers receive
immediate alerts and messages through
wearable devices.

Muster Station: Provides a designated safe
assembly point for workers in case of

emergencies.
Muster Station Vehicle Sensors

** |n The Works - Virtual Rumble Strip App for Road Users to alarm drivers of upcoming work zones when workers are present

15
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Saemi N
RADAR
DETECTION ZONE

DIRECTION OF PAVING et :

| ROAD DEFENDER | =

|| CAMERA AND RADAR DIRECTION

-

Detect when workers are
present in the work zone with
the Samsung Ultra 7 Watch

16
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Contact Us @)

@ SMARTCONE

Thank You!

Jason Lee

CEO SmartCone

Email: jason@thesmartcone.com
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Smart Work Zone Solutions

Nagham Matout El-Zine, PE
Innovation and Technical Services Manager
American Traffic Safety Services Association (ATSSA)

Transportation Symposium
Website
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arket Ready Innovations

* 20 innovative solutions
featured in 2025, including
smart work zones solutions

* Many already deployed or
piloted by state DOTs

« All are ready for market

adoption.

A ATSSA
A NEW PRODUCTS

AR ROLLOUT

* Designed to improve roadway
safety.

11/10/2025
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Ml Program Overview

The 2025 New Products Rallout (NPRO) festured
20 cutting-edge roadway safety innovations.

+Reaci for mrket adoption and many of which
ave been are slready deployed or ilted by
siate DOTs.

Theseinnovalfons e designed to protect
workers, motorsts, and vulnerabe road users,
and are aligned with the national goalof zera
roadway flalties.

Innovation Award Highlights
Winner
Salety Cloud® by HAAS Alert - Resl-time
) digital alerts to drivers; reducing crash
risk by up to 80%. Deployed by aver
5,000 agencies nationwide.

) rorwast wntions:

+StripeBot - Al-powered
remote-controlled pavement marking
removal system.

+Sacur0S® Soffit - Al-powsred crosswalk
dynamic lighting system enhancing
pedestrian visitilty.

+Work Zone Live - Cloud-based digital
‘twin forresl-time work 20ne mapping

ndal

Key Trends in 2025 Entries
+ Al & machine leamning for predictive safety
+Smart work zone and connected vehicle
technologies.
+Modular, sustainable and recyclable materials
+ Enhanced pedestrian and worker visibility
+Reak-time deta integeation for prosctive
decision-making

M NEW PRODUCTS
|\ ROLLOUT

2025 Innovations Saving Lives on America's Roads

internally iluminated RPM - Solar-powered,

B soovptonesistant markers

<o oad s ght
«Comes i ariouscoors nching whiteand el
< Provides sl chargng forup o 2 continus
s of LD e

improves sfey and reuces damage o Vs and.
‘upporting pement

Merkings Specification Tracker - Digial

dashbosrd for DOT waterbome pain specs

Js—— ———

Digis sy forseient, s,
‘raspartaton ofics and confacers

- Stvamines product devlopment

- ecelates prkrmance-deven novsion

Stamark™T10IR Tape - Wet-reflective,
igh-strength remarable pavement tape
et evanced srengh ape
~Comesinblack,whie orellow
Sashyremove o sectons (sing s
‘mechanical spaol)

atsins sl srengh o high elume,
bigh oeed spplestons

StripeBot - Al-powered remote-controlled
pavement marking remen sy
2028 4TSS haton Herorable Medin
Pemcie conraied marking el sysem.
3yt icksup miskingsfor sy sl
Equipped with Arfcial meligerce (1) fr
auoncmoss seraton

(ar scan code next to product images for individual video)

Positive Protection Innovations

45T~ Terminal - Flred, recirective guardrai end
+AMASH Test Levet 3 e recirectiveend el
+Bedrecte and geting o sbacrenergy ofenpact

e
+Reduces ance mpacts nd lengh o nsed

ApeBarler™~Lihtnsig! cmpoe barir
usedby PA

< Mects MASH TL3ersia

et poymer desgn (iberghas)

<28 doi e

~Untweigh 0 b

~ivered stackingalows ansier o 64w e cn
ne

Colorado Barrer - Reccled ubber e for
Ta-speed 20

. ~Colorsdo barieruses 75t 100 repurpased wstefres

perbarier
~Designacte lwapsed apdcatns

< Agponmsely 75 efction (ASH TL2 Trock]
<Made ot et o5 eyl el
e ———

Next Generation Terminal (NGT) - Nor-gating,
high-speed guercrai end

~MASH Test Lavel 3 ngating uariral nd rminal
~Sectonscolapse together on mpact

37 & wal emina gt

+Designedta sheinteth ned forthe cles ot area

"NOVUS™ 100 - Reusable crash cushion for
permenent and temporary use

~MASH Tt Lvel 3 o
-Desipes ih mariznancssnd epaiin i

20l 6 i, 3% heghl.

TALLaZ" - Moveable concrete barrier for managed lanes

+Uses. brrir wancer machin 1 reposiion dovce

sy reposiioned whie prosing proecion from arge ks

<MASH 1L deflecion - 51
«Suscesshil esed 10 MASH fos lvel  reria

Torun Chy Banier - Ubsn padestion prtacton sysem

«Made ofconeree, el an ubber maeisl
BB height
«Fance pane addiion eaches 107 fee i heght

TlmpnnryTnﬂic Control Innovations

Guardian Smart Sign - Remute sign
entorg o reuce sl

Sercor staches tothe back ol s on 3 poratle
“amé

rmation cagtured lecranally can be ard o
maitin the work one sgain
«Fecords and arches dtaror e s as nesded)

Residential Driveway Signal - Directionsl
elerts for driveway exis

+Cortols afc hrough directonal sgnalndicatons
« Ensces safety for oot entering et
auam

Teafic Pro Traller - Safer, mare efficient
TTC davice deployment

R ——
wabr sty

ke st s s el of s e
s st ks

ek snd s st edces gue and

< Traler can ek the o e

‘SVEA Barier - Urben barries with sound
and debris panel options

e
My enhancad using sund panet andfencing
aniag

Judes drsnage opering and g points

2025 NPRO Summary Report
and Recap Video

NPRO Program Information
and 2026 Application

Safer Roads Save Lives

Contact ATSSA's Innovation & Technical Services Team:

innovation@atssa.com

ATSSA.com

‘Worker & Road User Safety Innovations

S Spder Tt for s sprelee gl
bolt remov

-Ataches .wmu on vt s o sl seized

ol for emoiat

~improves worer sy

«Ketps uanirl sectons it oreuse

~educes saverlad s, ful il nd s s

Satety Cloud" - Real-time digiel alrts o drivers
via Waze, Apple Maps and nfotainment systems
2025 s

« Prni s fermasion o ettt 20 0 30 seconcs.
i reschingan nident

« Uses the v2X plaborm fvhicle o-cveryting)

+ Reduces hard baking and spee variaily onficts

‘Secur0s* Soflt - Al-powered crossuak
dynamic lighting system deployed in CA, FL.TX

+ Usedom both signsiced intersecton rasswahs
andmicock crossings
« M cetts and anshyzes padesrian pterms

Work Zone Live- Cloud-based digtltvin for
rsalime work 200 mapping and slers
o ———————
- Connecs work snesging o dacar
mansgemm and e
s et e et
nndies an e st

Zone Command - Al camera sysiem warning
workers of imminent collsions
e —
REre———————

e s ot schieatle

~Sounds alarm and aciates colored Sashing anows
anvenices
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Resources

2025 NPRO NPRO Resources
Summary Report: Webpage:
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Contact Us @)

* Nagham (Melodie) Matout El-Zine, RSP1, P.E.
Nagham.elzine@atssa.com
innovation@atssa.com
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