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Disclaimer
This material is based upon work supported by the Federal Highway Administration 
under grant agreements 693JJ31750009 and 693JJ32450003.
The material was prepared by the University of Wisconsin-Madison and Iowa State 
University. Any opinions, findings and conclusions or recommendations expressed 
in this training are those of the Author(s) and do not necessarily reflect the view of 
the Federal Highway Administration. This training does not constitute a national 
standard, specification, or regulation. 
The U.S. Government does not endorse products, manufacturers or outside 
entities. Trademarks, names or logos appear in this document only because they 
are considered essential to the objective of the document. They are included for 
informational purposes only and are not intended to reflect a preference, approval 
or endorsement of any one product or entity.

Presenter Notes
Presentation Notes
This training was developed jointly by UW-Madison and Iowa State under two FHWA Work Zone Safety Grants.

The contents of this disclaimer are provided for your reference pursuant to those grants.
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Disclaimer
This session will be recorded for quality assurance and future 
training opportunities.

Questions and interactions with the audience will not be included 
in any published recordings.

Presenter Notes
Presentation Notes
During the session, you will be given the opportunity to answer short questions based on the material. You are encouraged to add your own questions into the chat.  We will answer as many questions as possible at the end of each module.
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Module 1
Course Overview



6

CWZ 101 & 201 Course Overview
CWZ 101: Introduction to Connected 
Work Zones
The CWZ 101 course will introduce key concepts of 
the Connected Work Zone data exchange standard:
• What is a Connected Work Zone (CWZ)?
• Why is a CWZ Standard Needed?
• Overview of the 2024 CWZ Data Exchange Standard 

o The Work Zone Feed
o The Device Feed

• Agency Considerations for CWZ Data Management
This course is intended for participants who are new to 
CWZ data management or who may need a refresher.

Source: ITE CWZ Standard v1.00

Presenter Notes
Presentation Notes
Today’s CWZ 101 Training is the first part of a two- course sequence on connected work zones and the CWZ standard.

Many of you may already be familiar with the Work Zone Data Exchange or WZDx specification. The Connected Work Zone standard is the next iteration of that specification. Today, we will emphasize the modern CWZ terminology, but in most cases the concepts and details presented will apply to the WZDx as well.

The 101 training will focus on the fundamentals of connected work zones from the perspective of the new CWZ standard, covering background and details for its two data exchange feeds.

This slide presents the objectives for the 101 training and describes what knowledge participants are expected gain by the end of the session.
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CWZ 101 & 201 Course Overview

CWZ 201: CWZ Implementation and 
Use Cases
The CWZ 201 course will cover technical concepts 
and use cases to incorporate CWZ capabilities 
into an agency’s work zone management 
landscape. Key concepts will include:
• Architecture and Integration Models
• Lessons Learned and Best Practices
• Use Cases for CWZ Implementation
Participants are expected to have familiarity with 
the CWZ concepts presented in the 101 module. CWZ Work Zone Data Collection and Distribution

Source: ITE CWZ Standard v1.00

Presenter Notes
Presentation Notes
This slide provides an outline for the 201 session.  The intent is to describe the overall CWZ training sequence and help frame the material that will be covered under the 101 training.




8

Today’s CWZ 101 Course Outline

• Module 1: Course Overview & Background
• The CWZ Standard: A Primer
• Module 2: The CWZ Work Zone Feed
• Module 3: The CWZ Device Feed
• Module 4: Real-World Examples & Making 

the Case for CWZ

Presenter Notes
Presentation Notes
This slide presents an outline of the 101 course by module.

The training will run for approximately 90 minutes. There will be short breaks between modules during which you will be prompted to respond to one or two brief interactive Zoom questions.  These questions are not graded quizzes but are designed to help you reflect on the material presented.
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Connected Work Zones

A connected work zone is defined as:
• A set of technologies that generates or collects 

work zone information (whether automatically 
or manually).

• The infrastructure that broadcasts/distributes 
this information to the public and to vehicles.

Source: Iowa DOT

Presenter Notes
Presentation Notes
This definition highlights two aspects of a connected work zone: data collection and data dissemination. This is a good slide to highlight the change in terminology from smart work zones to connected work zones.

Examples of data collection technologies:
Connected arrow boards (smart arrow boards)
GPS-enabled temporary traffic control devices (e.g., smart cones, barrels)
Lane closure management and reporting systems
Queue warning systems
Smart safety vests
Examples of dissemination:
511 traveler information systems
Dynamic message signs
Third-party information providers
In-vehicle navigation systems/apps
V2X Roadside Units (RSUs)

Avoid listing specific products or vendors.
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CWZ data describes the what, where, when, 
and how of a work zone deployment:

TYPE OF WORK

LANE AND 
SHOULDER IMPACTS

DURATION

RESTRICTIONS

LOCATION

DETOUR ROUTES

CWZ does not address work zone safety or mobility outcomes, 
such as performance metrics, crash data, or travel times.

Presenter Notes
Presentation Notes
CWZ describes the key operational characteristics of a work zone. When presenting this concept, it is important to highlight both what CWZ data “is” and what it “is not.”

Type of work – the nature of the work zone activity Duration – when the work zone is active
Location – where the work zone begins, ends, and its path along the roadway
Lane and shoulder impacts – how the work zone affects roadway capacity and navigation
Restrictions – physical or operational limitations (e.g., width, height, weight restrictions) 
Detour routes – any designated or recommended alternate routes
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Why is CWZ Data Important?

• Motorist Safety and Mobility
• Worker Safety
• Incident Management
• Emergency Vehicle Routing
• Freight Permitting and 

Routing
• Enabling Automated Vehicles
• Performance Management

Source: https://ops.fhwa.dot.gov/wz/workersafety/

Presenter Notes
Presentation Notes
This is not an exhaustive list. Some key takeaways for timely, accurate, and consistent CWZ data:
The importance of work zone safety
The importance of real-time operations
Performance management relies on data - timely and high-quality
Preparing for the future digital roadway and automated vehicles
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The Work Zone Data Exchange (WZDx)
• Benefits/Objectives

o Improve work zone safety and mobility by making 
harmonized work zone activity data available for 
third-party use

o Provide data on work zones to vehicles to help 
automated driving systems (ADS) and human 
drivers navigate more safely

o Define two data exchanges: WorkZoneFeed and 
DeviceFeed

• Development History
o Launched by FHWA and ITS JPO in 2018, with 

thirteen WZDx Demonstration Grants awarded in 
2021

o Developed collaboratively through the Work Zone 
Data Working Group, 2019–2023

o Incorporated into the ITE CWZ Standard in 2024 Source: USDOT and FHWA

Presenter Notes
Presentation Notes
WZDx was an open specification that was developed collaboratively with data producers and data consumers. The goal was to develop harmonized work zone data that could be used by both humans and vehicles.  

The effort was led by FHWA and ITS JPO which included pilot demonstration grants to accelerate adoption of the specification.

The WZDx has now been formalized into a standard called the Connected Work Zone Standard.

The purpose of this slide is really to make the connection between WZDx and CWZ standard.  Most are familiar with WZDx but not the standard so this helps make that connection.
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National WZDx Deployment Status

Source: USDOT Volpe Center

Presenter Notes
Presentation Notes
The map shows the increased adoption of WZDx/CWZ across the country with a majority of states having a WZDx feed available for public use. As a note, some feeds may not be statewide and only represent a region or portion of the state.

To update this graphic in the future, reach out to the US DOT Joint Program Office by emailing avdx@dot.gov
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Module 1 – Course Overview

• Q & A
• Polling Questions
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CWZ Primer
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WZDx and CWZ Online Resources

https://github.com/usdot-jpo-ode/wzdx https://www.ite.org/technical-resources/standards/cwz/

Presenter Notes
Presentation Notes
This slide provides the official links to WZDx and CWZ online resources. Both the prior WZDx specification and new CWZ standard are completely and freely available online along with useful supporting resources. While many developers that have worked on WZDx implementations in the past are familiar with the layout of the WZDx specification documentation on Github, it is recommended to start working with the CWZ, which follows are more formalized, standard-based style and layout.

https://github.com/usdot-jpo-ode/wzdx
https://www.ite.org/technical-resources/standards/cwz/
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Tour of the CWZ Standard
The CWZ Standard defines the data elements, 
capabilities, and interfaces a connected work 
zone must support to ensure interoperability 
between components of a connected work zone.
• General Information
• Concept of Operations
• System Requirements
• System Design Details
• Annexes & Guidance Needs
• Changes from WZDx v4.2

https://www.ite.org/technical-resources/standards/cwz/
Source: ITE CWZ Standard v1.00

Presenter Notes
Presentation Notes
This slide kicks off the core content of the “CWZ Primer” module. This module was developed to familiarize participants with basic concepts and terminology of CWZ that will be used in the subsequent Work Zone and Device feed sections.

The 101 training is focused primarily on CWZ data elements. CWZ capabilities and interfaces will be covered in the 201 training. The key takeaway is that all three dimensions work together to ensure interoperability—i.e., the smooth exchange of work zone information across agencies, roadside infrastructure, vehicles, and third-party information providers.

https://www.ite.org/technical-resources/standards/cwz/
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CWZ Standard Data Feeds

• WorkZoneFeed: Provides high-level information about 
events on roadways related to work zones that impact 
the characteristics of the roadway and involve a change 
from the default state (e.g., a lane closure)

• DeviceFeed: Provides information (location, status, 
dynamic data) about field devices deployed on the 
roadway in work zones.

Presenter Notes
Presentation Notes
The WZDx/CWZ consists of two primary feeds: the Work Zone Feed and the Device Feed.  

The work zone feed is intended to come from infrastructure owner and operators (IOOs) which includes the location and timing of work zone across their agency.  The feed is intended to be provided to data consumers such as OEMs and mapping companies to provide to the public.

The Device Feed is intended to come from manufacturers or owners of devices.  In work zones, contractors typically own the equipment that is deployed on the roadway which presents a challenge for IOOs to obtain the data.  This feed is intended to provide a standardized feed that provide a view of devices for IOOs to integrate into their systems without impacting the functionality of the devices for the contractors.

The device feed can be viewed as the data inputs for an agency while the work zone feed is the data outputs for an agency.
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CWZ Standard Data Exchange Architecture

CWZ v1.00 - Physical Architecture: Work Zone Data Collection and Distribution
Source: ITE CWZ Standard v1.00

Presenter Notes
Presentation Notes
This diagram is from the CWZ physical architecture visually showing the intended use of the feeds described on the previous slide. The work zone feed is shown as coming from a traffic management center and providing data to external consumers such as OEM/mapping companies. The device feed is shown as coming from manufacturers or the work zone and providing the data to the traffic management center.

The intent of this slide is really to show the need for integrating the data input and outputs into the traffic management center.
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GeoJSON Data Format
• JSON (JavaScript Object Notation)

o A lightweight, human-readable data interchange 
format 

• GeoJSON
o A geospatial data interchange format based on JSON

• The CWZ 1.0 standard includes a companion 
JSON Schema
o Describes the JSON format of the CWZ WorkZone

and Device feeds
o Used to validate conformance of work zone data to 

the CWZ standard
o GeoJSON is the required data exchange format for 

CWZ WorkZone and Device feeds

Source: ITE CWZ Standard v1.00

Presenter Notes
Presentation Notes
Both the WZDx specification and CWZ standard data feeds require that work zone information be provided in validated GeoJSON format. While it is not necessary to become an expert in GeoJSON, it is important to be familiar with the basic terminology and structure of the CWZ data exchange format.

This slide introduces the GeoJSON format, which is a geospatial subset of the larger JSON data interchange standard. Both JSON and GeoJSON specifications are publicly available online: https://datatracker.ietf.org/doc/html/rfc7159 and https://datatracker.ietf.org/doc/html/rfc7946.  However, given their widespread use in modern data exchange, there are numerous tutorials and reference materials available. 

A key takeaway for CWZ data exchange is that JSON supports schema validation, which allows integrators to verify that a work zone or device feed conforms to the CWZ standard.
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GeoJSON Objects and Terminology
• Geometry: A geographical shape or 

entity in coordinate space.
• Feature: Combines a Geometry object 

with additional non-spatial attributes 
called Properties.

• FeatureCollection: A collection of 
features.

• Bounding Box: Coordinate range of an 
object represented by the lowest and 
highest values for each coordinate axis.

Presenter Notes
Presentation Notes
These are the core elements of a geojson used to communicate the work zone or device information.

The first component is the geometry which can represent a point, multiple points or a line string. This is what represents the location of the work zone or device. The geometry will describe what it represents (point, multipoint, linestring) as well as coordinate pairs in WGS84 coordinate system.

The feature is what contains the geometry along with all of the additional attributes about the device or work zone. All of the non-spatial attributes will be in an object named Properties. The Geometry and Properties represent one single work zone road event or device.

The feature collection is where all of the features are contained. So this can be viewed a collection or list of the work zones or devices in the data feed.

Finally the bounding box helps in identifying the range spatially of data in the data feed. It includes the lowest and highest coordinate pairs to say this is the region everything is contained within.
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CWZ Geometry Objects
• Point: A single location defined by 

coordinates, e.g., representing a ramp 
closure or work zone device location.

• LineString: A series of points connected 
by straight lines, e.g., representing the 
path of a work zone or detour.

Source: 
©OpenStreetmap®, 
modifications by 
University of 
Wisconsin-Madison

Presenter Notes
Presentation Notes
This slide introduces the two primary geometry types used by the CWZ to describe work zone and device locations.

'LineString’ is used to specify the full path of a work zone event and should be preferred whenever possible. A ‘LineString’ should be used when at least the start and end coordinates are known. The order of coordinates is meaningful: the first coordinate represents the upstream point that road users encounter when entering the work zone.

‘Point' should be used when only a single coordinate is known (e.g., a ramp closure with only one reference location or a work zone device) 

The CWZ also supports an optional bounding box, which describes the overall geographic area of a work zone or device using a rectangular extent.
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CWZ Feature Objects
• Geometry: The geographical shape of the CWZ Work 

Zone Road Event or Field Device feature
• Properties: Non-spatial attributes associated with the 

CWZ Work Zone Road Event or Field Device feature
• ID: Common identifier for the CWZ Work Zone Road 

Event or Field Device feature

Source: Wisconsin DOT

Presenter Notes
Presentation Notes
This slide describes the three primary components of the CWZ work zone and device GeoJSON data exchanges:
Geometry was introduced on the previous slide. The image on the left shows an example of a work zone feature represented as a linestring consisting of four points.
Properties are non-spatial attributes, i.e., the various data elements that describe a work zone or device, such as work zone duration, type of work, device type, and other characteristics.
ID provides a persistent identifier for a work zone or device feed that remains stable over time. This allows integrator to associate updates in the work zone and device feed to the same underlying event or device.
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CWZ Primer

• Q & A
• Polling Questions
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Module 2
Work Zone Feed
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Contents of the Work Zone Feed

feed_info Information about the Work Zone Feed

type Value must be “FeatureCollection”

features Array of RoadEventFeatures

bbox Coordinate range of all RoadEventFeatures
in the Work Zone Feed (optional)

Presenter Notes
Presentation Notes
The GeoJSON object type. For this standard, this must be the string 'FeatureCollection'. This is a GeoJSON property.

Feed_info: publisher, update frequency, update date, version, license, data sources, and optional contact information, 

A CWZ work zone data feed contains an array – or list – of one or more RoadEventFeatures.
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Contents of the RoadEventFeature

id Unique identifier which is a UUID

type Value must be “Feature”

properties Details of the road event 
(WorkZoneRoadEvent or DetourRoadEvent)

geometry Geometry of road event (Point or LineString)

bbox Coordinate range for this road event (optional)

Presenter Notes
Presentation Notes
This slide illustrates the five components of the CWZ RoadEventFeature. The value of “type” must be “Feature”—this is a boiler plate requirement of the GeoJSON specification.

The set of data elements that describe a work zone or detour event are contained in the WorkZoneRoadEvent and DetourRoadEvent property objects, both of which are subtypes of the CWZ RoadEventFeature structure.

UUID – 36-character length unique identifier

Most modern data exchange specifications now use UUIDs, although they are not historically used by legacy agency systems, that most likely have internal identifiers for work zone events.
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Mandatory WorkZoneRoadEvent Properties
• Data Source Identifier
• Event Type (Work Zone or Detour)
• Road Names
• Direction
• Start Date
• End Date
• Vehicle Impact
• Location Method
• Is Start Position Verified?
• Is End Position Verified?
• Is Start Date Verified?
• Is End Date Verified?

VehicleImpact

all-lane-closed

some-lanes-closed

all-lanes-open

alternating-one-way

some-lanes-closed-merge-left

some-lanes-closed-merge-right

all-lanes-open-shift-left

all-lanes-open-shift-right

some-lanes-closed-split

flagging

temporary-traffic-signal

unknown

LocationMethod

channel-device-method

sign-method

junction-method

other

unknown

Source: ITE CWZ Standard v1.00

Presenter Notes
Presentation Notes
The slide lists the mandatory elements in the CWZ 1.0 work zone data feed. This is the minimum subset of fields required for a compliant data feed.

Plan on stepping through each element. The position and date ‘verified’ elements may be new to participants (there is a separate slide on those further down).

Note this is a very minimal set that makes it easy for agencies to stand up a work zone feed from existing data, with the option to add richer content over time.



29

Optional WorkZoneRoadEvent Properties
• Cross Street / Reference Post
• Work Zone Type

o Static, Moving, Planned Moving Area
• Restrictions

o Width, Height, Weight, Speed, etc.
• Types of Work

o Overhead, Surface, Barrier, Painting, etc.
• Lane Details

o Order, Status, Type, Restrictions 
• Worker Presence
• Event Description (Free Text)
• Event Name / Project ID
• Related Road Events
• Creation and Update Date

LaneType

general

exit-lane

exit-ramp

entrance-lane

entrance-ramp

sidewalk

bike-lane

shoulder

parking

median

two-way-center-turn-lane

LaneStatus

open

closed

shift-left

shift-right

merge-left

merge-right

alternating-flow

Presenter Notes
Presentation Notes
As noted previously, the CWZ work zone data feed is designed to scale, meaning agencies can start with the minimal subset and add richer content over time as it becomes available. This slide lists some of the key optional elements.

Plan to briefly step through the meaning of most or all of them, depending on time. It is not possible to get into the details within the 101 training.
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Bringing it all together

Presenter Notes
Presentation Notes
This slides brings the previous discussion together, illustrating the overall structure of the work zone data feed and how the various elements are contained within it.

Use this slide to summarize and reinforce the discussion from the previous four slides by highlighting each box in the figure, starting from WorkZoneFeed and working down to the core details and work zone specific content. Note mandatory and optional elements.
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Work Zone Data Feed Example

Source: 
Wisconsin 
DOT

Wisconsin Lane Closure System (WisLCS) event 269767-4 and its associated WorkZoneRoadEvent geometry.

Presenter Notes
Presentation Notes
This is the first of two slides that provides a working illustration of how a data collection system – i.e., the Wisconsin Lane Closure System on the right – translates active work zone data into a compliant data feed – in this case, the WZDx 4.2 work zone feed on the left.

First review the key elements on the LCS screen – schedule, location, geometry, lane detail, restrictions. Then start to highlight those elements in the GeoJSON feed.

The GeoJSON on this screen is limited to just the coordinate geometry. Additional properties are illustrated on the next slide.
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Work Zone Data Feed Example (Continued)

Work Zone event properties corresponding to WisLCS event 269767-4

Presenter Notes
Presentation Notes
This slide continues from the previous illustration. Highlight the LCS data properties in the feed:
Highlight: lanes, start/end date, event-type, road_names, description, restrictions, reduced_speed_limit, vehicle impact.
Highlight the metadata elements – update_date, creation_date, data_source_id.
Note mandatory vs. optional fields.
The verified fields will be discussed on the next slide.
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Estimated vs. Verified Fields
• Is Start/End Date Verified?

o Indicates if work has been confirmed to have started/ended, such as from a 
person or field device

• Is Start/End Position Verified?
o Indicates if the start/end position (first/last geometric coordinate pair) is based 

on actual reported data from a GPS-equipped device that measured the 
location of the start of the work zone

Source: Wisconsin DOT Source: Wisconsin DOT Source: Wisconsin DOT Source: USDOT Preparing for the Future of Transportation: 
Automated Vehicles 3.0

Presenter Notes
Presentation Notes
This slide introduces the CWZ date and position verified elements. This will be a new concept for many participants.

Why is it important? It has the ability to communicate confidence in the data being provided to end users.
What options exist to verify lane closure information? List the requirement of GPS-equipped devices need for verification (i.e. can’t just simply say it is verified)
Although the fields themselves are mandatory, it is not mandatory to verify field data. Many agencies start out with non-verified data and build capabilities over time. It is also acceptable to have a mix on verified and non-verified events.
Events themselves may also switch between verified and non-verified states over their lifetime.
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Additional Business Rules
• Event Segments Follow Attribute Changes

o Per changes in overall location and/or time frame 
properties

o Use of related_road_event to model related work zone 
events

– First- and next-in-sequence – identifies separate segments
– First- and next-in-occurrence – identifies recurring schedules

• WorkZoneRoadEvent Lanes
o Lane details are optional, but they must follow standard 

business rules when they are included
o Information for all lanes must be provided, regardless of 

status
o Lane order must be provided, with 1 as the left-most 

lane
• UTC Date-Time Format Specification

Source: ITE CWZ Standard v1.00

Presenter Notes
Presentation Notes
This slide takes a deeper dive into more advanced, subtle issues with the CWZ feed. Its purpose is to highlight issues for participants to start to think about. The 201 course will discuss use cases and best practices for handling these additional business rules.

A key theme with this slide, which has been discussed through the module, is that states can start with a more basic feed and work zone event representation and work towards richer content over time.
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Module 2 – Work Zone Feed

• Q & A
• Polling Questions
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Module 3
Device Feed
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Module 3 
Overview

Presenter Notes
Presentation Notes
Provides an overview of the topics discussed in module 3 related to the device feed. The module will begin by talking about the purpose of the device feed and how it can be beneficial of agencies to use. From there the module will go into the standard by first listing all of the types of devices along with describing what properties are used to describe the device types. This will also include discussion about how to link the devices to the road events from the work zone feed discussed in Module 2. This module will then wrap up with a discussion on the considerations and how the device feed can be implemented
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Moving towards connectivity…

Sources: Iowa State University, Iowa DOT, Waze

• Improved data quality 
(time and location)

• Automating data updates
• Ability to share with public
• Work Zone confirmation

Presenter Notes
Presentation Notes
Work zones continue to be more connected with the ability to use hardware to identify specific locations within the work zone. This slide shows a variety of products that are available on the market today from connected arrow boards, connected flaggers, location markers and connected signals.

The use of connected equipment can benefit infrastructure owner and operators as the device can be used to improve data quality of reported work zones. The continuous reporting of device information can allow work zone location and time to be confirmed as opposed to estimates provided manually through staff. The continuous reporting allows for automatic update when a work zone starts as well as when it ends. All of this will ultimately improve the quality of data being shared to the public with the improved accuracy increasing public confidence in the data.
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Device Feed Purpose
Provides information (location, status, dynamic data) about 

field devices deployed on the roadway in work zones

Presenter Notes
Presentation Notes
To address the challenge of getting information from work zone devices, the device feed’s purpose is to include all of the relevant information about devices in the field including the location, status and any dynamic data such as speed, volume, etc. As part of the development, the device feed ensured that all relevant data was available to IOOs in coordination with what was available from device manufacturers.
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Device Feed Architecture

https://www.ite.org/technical-resources/standards/cwz/ (Figure 1)

For IOOs:
Communication from 

device manufactures to 
work zone management or 

similar systems

Polling used by IOOs to 
get updates on devices

Presenter Notes
Presentation Notes
This slide is intended to show the architecture defined in the connected work zone standard by defining when each feed is intended for. Below is the definition of each of these.

“Work Zone Center” is defined as: A center that directly collects information from Work Zone Field Devices, Work Zone VRUs, and Work Zone Work Vehicles to generate a composite view of the status and conditions of a work zone. Data may be collected from equipment in the work zone or entered manually by a person. 

“Traffic Management Center” is defined as: A center, typically managed by an IOO, that tracks (collects) status and conditions, and distributes Work Zone Information. 

“External Center” is defined as: A center, whether virtual, mobile, or stationary, interacting with a Traffic Management Center or Work Zone Center. Typically used to describe a Third-Party Center, such as a back-office or cloud. 

As a summary, the work zone center will typically be device manufactures or other systems generating data about devices in the work zones. The device feed is used to share data from these  systems to a DOT or IOO which will commonly be done within a traffic management system or center. So device data is shared from manufacturer to DOT. The IOOs will typically poll the data from the devices at a set frequency such as every 1 minute, 5 minutes, etc.

The architecture also shows the device feed being used to share data with external consumers such mapping or OEMs.  

https://www.ite.org/technical-resources/standards/cwz/
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Why do we need a Device Feed?

• Provides standardized way of integrating 
devices into management systems

• Primarily intended for devices owned by 
contractors (simplifies integration)

• Improves the accuracy of work zone 
locations

• Better situational awareness of work zone

© 2025 ESRI®, modifications by Iowa State

Presenter Notes
Presentation Notes
The primary need for the device feed is a standard way of getting data from various manufactures into a management system such as a work zone or traffic management system.  Having to develop integration methods for each manufacturer is time consuming and results in wasted effort where the development of a standardized format and all manufacturers following that format simplifies the system.

A challenge with work zone devices is that they are often owned by contractors or other owners but are needed by infrastructure owner and operators who are funding the roadway improvements. But the devices may be used across multiple work zone in the same day with different IOOs. The device feed is intended to provide a common format for manufacturers to share data with IOOs for easier integration. The feed is also read only which allows for easily sharing with multiple IOOs without continuous integrations and de-integrations.

Finally, work zones will continue to be more connected as agencies look to improve the accuracy of work zones reported to the public and the need for this data for connected and automated driving system.  The device feed provides the mechanism to collect this data for use within an agency.  The data also assist in traffic management as user have better situational awareness of the actual conditions based on the location of devices and the types of devices deployed.
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Device Feed Limitations
• View only purposes
• No ability to control devices

Source: Iowa State University Source: Iowa State University Source: Iowa DOT

Presenter Notes
Presentation Notes
The device feed is only intended for IOO's to view the information about the device and does not provide any ability to control the device or its settings. It simply allows an agency to see the location and any relevant data collected by the device.

For example, the device feed will provide camera streams but no ability to pan, tilt or zoom the camera. It will provide the DMS location and what message is on the DMS but no ability to post or remove a message. The device feed is purely for viewing devices while other standards such as NTCIP must be followed for control (but not always feasible).

Most devices in the device feed do not need to be controlled and are simply reporting their status which is ideal in this scenario. This view-only access also reduces the need for higher levels of security as it represents only the location and status of devices.
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Types of Devices

Presenter Notes
Presentation Notes
The device feed supports a variety of different devices based on feedback from IOOs and device manufactures and system. Device types can be specific for a certain type of device or general for a suite of devices. As an example, location markers are intended to represent a variety of different devices that only report their location and have sub identifiers on what location it represents.

• arrow-board. An electronic, connected arrow board which can display an arrow pattern to direct traffic. See ArrowBoard. 
• camera. A camera device deployed in the field, capable of capturing still images. See Camera. 
• dynamic-message-sign. An electronic traffic sign deployed on the roadway, used to provide information to travelers. See DynamicMessageSign. 
• flashing-beacon. A flashing warning beacon used to supplement a temporary traffic control device. See FlashingBeacon. 
• hybrid-sign. A message sign that contains both static text (e.g., on an aluminum board) along with a variable electronic message sign, used to provide information to travelers. See HybridSign. CWZ Implementation Guide and Standard v01.00 Page  72
• location-marker. Any GPS-enabled ITS device that is placed at a point on a roadway to mark a location (often the beginning or end of a road event). See LocationMarker. 
• traffic-sensor. A device deployed on a roadway which captures traffic metrics such as speed, volume, and/or occupancy. See TrafficSensor. 
• traffic-signal. A temporary traffic signal deployed on a roadway. See TrafficSignal. 
• roadside-unit. A transceiver able to communicate with on-board units and other connected vehicle environment equipment. 
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Device Feed Contains Array 
of Devices

© 2025 ESRI®, modifications by Iowa State

Presenter Notes
Presentation Notes
This slide is intended to show the overall structure of the device feed. Physically, we will have a variety of different devices that will be deployed in a work zone as shown in the map. All of those devices will be shown in the device feed as features shown in the device feed/device graphic. The device object will include all of the relevant details about that device. All device types can be included in a single device feed. So it is not necessary to create separate device feeds for each type of device.
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Contents of Device Feed

feed_info Information about the feed 
(similar to work zone feed_info)

type Value must be “FeatureCollection”

features Array of field devices

bbox Coordinate range of all devices in feed

Presenter Notes
Presentation Notes
The highest level of the device feed will contain up to four objects including those listed on the slide.  

The feed_info is similar to the work zone feed info previously discussed which provides the contact information for each data source. Each device is linked to a data source allowing for the individual contact information to be associated to each device.

The type and bbox and elements of a geojson where the type will always be a "FeatureCollection“ and the bbox allows for including the range of coordinates in the device feed.

The primary focus is the features. This is where all of the devices are represented. Each device is considered a feature with all of the attributes associated with the device within this feature.

The GeoJSON object type. For this standard, this must be the string 'FeatureCollection'. This is a GeoJSON property.
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Contents of ‘features’

id Unique identifier which is a UUID

type Value must be “Feature”

properties Details of field device

geometry Geometry of field device (must be point)

bbox Coordinate range of the field device

Presenter Notes
Presentation Notes
Each device represented as a feature will contain the attributes listed on the slide.

The id is the unique identifier. The id must be a UUID which is defined by RFC 4122 which guarantees uniqueness of the id between feeds and over time. The implementation of the id can vary between manufacturers where each device will retain the same id indefinitely where other manufacturers will generate a new id each time the device meets a set of conditions (such as turning off then back on).

The type and bbox are required for a GeoJSON where the type will always be "Feature" and the bbox will contain the range of coordinates for the device.

The geometry will contain the coordinates of the device. All devices are represented as points and will include one coordinate pair.

The information about the device is contained within the properties.
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Contents of ‘properties’

Contents vary based on type of device

Core Details Type of Device 
Specific Elements

Presenter Notes
Presentation Notes
Within the properties of a device there will be two sections shown in the slides.

The core details will be the same for all devices. This includes attributes that are required for all devices regardless of the type such as the road name, the milepost, the update date, etc.

Any elements that are specific to a particular type of device will be located outside of the core details. These attributes are relevant only for specific device types and will vary between all of the device types. For example, an arrow board will have an element for the pattern. This element is only relevant for an arrow board, so is located outside of the core details. The CWZ will list what elements are available beyond the core details for each type of device.
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Core Details

Presenter Notes
Presentation Notes
This slide shows the 20 fields that are contained within the core details. This fields are relevant for all of the devices which is why they are located within the core details. The red labeled fields are required fields. The blue labeled fields are optional fields. The red boxes are used to highlight specific field combinations.

The first red box highlights the required fields. This include a field of the type of device, the data source id which related back to the field info, the status of the device (ok, warning, error, unknown), the update time of the device and whether it includes automatic location.

The second red box calls out the road event ids and project id fields. These fields are used to relate the device to a work zone feed road event or a project id which represents a higher level grouping of work zone road events.

The third red box calls out fields that describe the manufacturer of the device including elements like the make, model and serial number. The serial number is a field that can be used to track a unique id for a specific device. The firmware version of the device can also be used to check what version of firmware the device is using.
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Contents of ‘properties’ Type of Device 
Specific Elements

Presenter Notes
Presentation Notes
This slide shows the additional elements included for each device type. The slide only shows six devices as examples but all devices will have additional elements.

Each of the boxes on the slide show what is located within the properties for a given device type. For example, the arrow board will contain the core details (everything from the previous slide) along with a field for the pattern. Pattern is unique to arrow boards which is why it is only used for arrow boards. Some devices have multiple different elements like traffic sensors and cameras while other may only have a few additional elements.

Main points of emphasis on this slide is that all devices include the core details. The number of additional elements will vary based on the type of device.
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Bringing it all together

Presenter Notes
Presentation Notes
This slide is intended to show how all of the items discussed work together for the device feed.

The device feed contains the four objects with the features containing all of the devices. Each device is a feature which has a unique id along with its geometry and properties. The geometry will always be a point and include one coordinate pair. The properties contain all of the details about the device that is separated into core details which are details relevant to all devices, and the device specific content which will vary based on the type of device.

This image represents only a single device/feature. The features box could be repeated to include all of the devices within the device feed.
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Presenter Notes
Presentation Notes
This shows two simple examples of an arrow board in the device feed and a camera in the device feed.

Presenter to first call out the feed_info section in both feeds and talk about how this is consistent across feeds and provide details about the feed producer and data sources.

Both feeds also have a single feature representing a single device in the feed. Additional features would show up if more devices were being represented.

Call out the id field for both of the examples and the format as a UUID. Identify the core details in each of the examples and show how the fields are the same since they are relevant to both device types. For the arrow board, identify the pattern field and how that is the only attribute specific to the arrow board. For the camera, the image url and image url public fields are the additional fields used that are only relevant for a camera.

Finally, both devices have a geometry type of point with a corresponding coordinate pair representing the location of the device.
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Linking Devices to Work Zones

road_event_ids

Within core details

Array which allows for 
associating to multiple 
work zones

Associated to road_event
in work zone feed

Presenter Notes
Presentation Notes
The work zone feed and device feed of the CWZ are related based on the road event ids where the road event id is the unique identifier for a work zone in the work zone feed.  

The field in the device feed which can be used to relate to the work zone feed is the "road_event_ids" field. This field is located within the core details of the device feed since it is relevant to all device types.

Since a device may be related to multiple work zones, this value is an array which means it can list any number of road events or work zones to associate to. This field will be populated by device manufacturers or systems to communicate to an IOO which road event/work zone it is associated with. By providing the road events, IOOs can streamline the process of associating devices to work zones.

Finally, this field will correspond to the "road_event" field within the work zone feed.
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Feed Info

Feed Details
• Feed Version
• Time feed updated
• Frequency of updates
• License
• Data Sources

Device Contact Information
• Multiple Data Sources Listed
• Device Owner
• Device Contact Information
• Data Source Update Time
• Data Source Update Frequency
Limited use to date but could expand to contractor or 
project manager contact information

Presenter Notes
Presentation Notes
Going back to the primary objects of a device feed, the feed info contains two primary sources of information. This section applies to all devices within the corresponding device feed.

The first source of information is details about the device feed being provided. It include details like the version of the feed, the time is was updated, any licenses, and the data sources.

The second source of information is the list of data sources. For devices, this is intended to be the owners of the device and not necessarily the contact information for the device manufacturer. The idea behind this is to provide the exact contact information for the device without having to search or make multiple calls to locate the owner. Since an owner may have multiple devices, the owner information is located in this section so that it is only listed once.  Each data source/owner is given a unique data source id and that corresponding field can be found in the core details of each device. Under each data source will include details like the owner name, contact information, update time, and the frequency of updates. This also allows each owner to update the device information at different frequencies within the same device feed.
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Considerations
• Device Feed only provides format 

oNeed to coordinate with manufacturer on 
update frequency, device testing, etc.

• Need for methods of associating 
devices to work zones
oAutomated preferred vs manual

• Work zones can then be updated with 
location and changed to “verified”

• Coordination needed with 
manufacturers on sharing with public

Source: Q-Free 

Source: Waze

Presenter Notes
Presentation Notes
This slide lists a few considerations when using or requiring the device feed.

Agencies should recognize that the device feed only provides the format of the data. Additional business rules or operating procedures should be defined and coordinated with manufacturers for consistency. As an example, the frequency of when data is updated can vary between feeds where one device feed will update immediately while another one may only update at a set frequency.

The device feed is setup to assist in associating devices to work zones but is not a requirement.  Many manufacturers do not provide details about which work zone it is associated with. One challenge many agencies are facing is how they use the device feed within their systems. Ideally, devices could be automatically associated to work zones but some agencies are also using manual processes.

One of the primary benefits discussed is the continuous reporting of data which can be used to improve the accuracy of a work zone in the work zone feed. When a device is associated with a work zone it can be used to change the begin/end location or start/end time. When this is done, the location or time can be marked as verified which can give confidence to data consumers that the information is accurate and updated automatically from a GPS equipped device.

The final consideration is coordinating with manufacturers. With the rise of more data and the ability for device manufacturer or systems to share the data to external consumers, a common problem is occurring where multiple entries of a work zone are showing up in navigation systems. Coordination with manufacturers on what data to share may be needed to reduce redundant data going to data consumers
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Module 3 – Device Feed

• Q & A
• Polling Questions
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Module 4

Registry and Real World Examples

Presenter Notes
Presentation Notes
Introduction to module 4 which will introduce the WZDx registry and two real world examples of WZDx deployments.
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WZDx Registry
• Register data feeds with US DOT
• Allows for common location to access other agencies feeds and 

broader distribution

Presenter Notes
Presentation Notes
WZDx data feeds can be registered with the US DOT to track the available feeds. The registry also allows for a single location data consumers can go to for identifying available feeds across the country.
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Example Implementations 
of CWZ/WZDx

Source: Iowa State University​

Source: Iowa State University

Presenter Notes
Presentation Notes
The remainder of module 4 will show examples from Iowa and Wisconsin on their approach to utilizing the CWZ/WZDx in their states.
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Iowa Example

Presenter Notes
Presentation Notes
This slide provides an example in Iowa of how WZDx/CWZ is used across the entire data cycle from field devices to distribution. The Iowa DOT has worked with a variety of manufacturers that provide WZDx Device Feeds for devices such as arrow boards and temporary traffic signals. The data from these devices are integrated into their ATMS (named OpenTMS) where the devices are associated with work zones for improving the accuracy of the data (improved work zone location and verification the work zone is active). The ATMS then provides a work zone feed which is then distributed to the public through OEMs and mapping companies. The improved accuracy of the data is then communicated through the work zone feed to give the public confidence in the data being provided.
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WZDx + Smart Arrow Boards

Source: Iowa DOT

Presenter Notes
Presentation Notes
For the association of “planned” data and devices, the integration occurs within the ATMS.  Iowa’s ATMS has a dropdown box that TMC operators can use to associate an arrow board to the work zone.  

Once associated, the start of the work zone will be updated with the arrow board location and shown as verified in the WZDx feed. If the arrow board moves, the work zone location will also move. Once the arrow board leaves the work zone then the system defaults back to the “planned” information.
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Alerting System
• Arrow boards manually assigned
• Need for alerts for assigning

Source: Q-Free 

Presenter Notes
Presentation Notes
Some of the learning curves in Iowa were due to the manual assigning of arrow boards. Operators were not actively seeking out arrow boards to associate to work zones so an alerting process was setup to provide a notification to associate arrow boards to work zones. The alerts also provided various other data quality checks for the DOT to utilize.

The notification improved the number of work zones being verified in Iowa.
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Verified Work Zones

Source: Iowa DOT 511

© 2025 ESRI®, 
modifications by 

Iowa State

Presenter Notes
Presentation Notes
The initial intention was to improve the accuracy of data in WZDx but the data was also used in other existing systems such as Iowa’s 511 system. Work zones with connected arrow boards now include a checkmark to indicate to the public that the work zone is verified as active along with its location.

The maps show the public view of the work zone on the left and the raw arrow board data on the right. The public view is using the location of the arrow board for broadcasting to the public.
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Wisconsin Example

Source: University of Wisconsin-Madison

Presenter Notes
Presentation Notes
This slide illustrates the Wisconsin work zone data management architecture. The key features are:
It builds on the conceptual framework of interoperability between systems. WisLCS manages the data collection and sends standardized work zone data to the ATMS, which in turn generates the WZDx.
Under this framework, Wisconsin was successful in establishing a WZDx-compliant data feed by upgrading existing systems rather than starting from scratch. 
The architecture is also scalable. In particular, most current closures in the Wisconsin WZDx are non-verified, but as more CWZ devices are deployed, planned closures from LCS are converted in real-time to verified ones.
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WisLCS 2.0 Upgrade

Source: Wisconsin DOT

Presenter Notes
Presentation Notes
This slide illustrates the key components of the WisLCS 2.0 upgrade project that were implemented to support the new Wisconsin WZDx data feed:
Top left: Capabilities were added for users to map the lane closure geometry to populate the WZDx linestring. This was beneficial for internal work zone data management in addition to the WZDx.
Bottom left: A tool to build the roadway lane diagram and status was developed to populate the WZDx lane level information. For full roadway closures, additional elements were added for flagging, moving lane closures, and other attributes.
Right: A more convenient interface to specify the lane closure duration was developed. Recurring closures, e.g., closures that operate part of the day on a recurring basis, are still a challenge since they need to be transformed into separate related_road_event records for representation in the WZDx. More on that in the 201 training.
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Wisconsin CWZ Devices
• Connected Arrow Board

oProvide verified Start Time/End 
Time

oLane closure confirmation

• Connected Work Zone 
Start/End Location Markers
oProvide verified work zone limits

Source: Wisconsin DOT

Presenter Notes
Presentation Notes
Wisconsin has started integrating connected work zone (CWZ) devices from the field to verify the time and location attributes of LCS events.

Three devices are required for full verification per lane closure direction:
A connected arrow board provides start time and end time verification.
Start and end location markers provide verified work zone limits.

The image on the right shows an example configuration of these devices in the field, taken from a recent Wisconsin SMART Grant pilot project.
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Linking CWZ Devices to Closures in 
Wisconsin ATMS

Source: 
Wisconsin DOT

Presenter Notes
Presentation Notes
This slide shows how WisLCS lane closure information is displayed within the Wisconsin ATMS control room software interface. This was an update on the ATMS side to support LCS to ATMS interoperability and data exchange.

Note also the Work Zone Devices tab on the right-hand panel. The goal of this integration is to automatically associate CWZ devices to planned closures from the LCS without creating extra work for the TMC control room staff. However, during the pilot project, it was not uncommon for operators to manually assign devices or review the automated assignments.

Although the ATMS allows for the possibility to manually create work zone entries in ATMS, the business process objective is for all closure information to come from the LCS or connected devices.
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CWZ Device Verified Closures in Wisconsin 511

Source: Wisconsin DOT

Presenter Notes
Presentation Notes
This slide shows how a verified lane closure now appears on the Wisconsin 511 Traveler Information Website (note the green checkbox). This verification occurs automatically, in real-time, from associated CWZ devices in the field.
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Why CWZ?

Presenter Notes
Presentation Notes
CWZ is not an insignificant effort for many agencies and requires resources and commitment to implement within an agency. So some agencies may ask why they should be focused on CWZ.
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Making the case for CWZ (Work Zone)

• Authoritative and Unifying
• Alerting Motorist of Work 

Zones
• Convey Confidence in Quality 

of Data
• Enable Data-Driven Work 

Zone Management

Source: Iowa State University

Presenter Notes
Presentation Notes
The CWZ work zone feed is intended to harmonize data being shared between data producers and data consumers. The intention is that the feed is authoritative from an agency containing the latest work zone information to share with the public through data consumers such as mapping companies and OEMs. Ultimately the goal is to alert motorists of work zones ahead and the type of impact they face so they can safely navigate the work zone and improve worker safety.

One of the substantial elements of the CWZ is the ability to convey confidence in the qualify of the work zone data. In the connected world we live in, device information is being used to continuously update work zone locations which can be communicated as high quality data for data consumers. When connected devices are unavailable, IOOs can still provide data but have the ability to communicate that it is likely planned information which may not be updated as reliably.

The work zone feed and device feed enable better data-driven work zone management by having easier ways to communicate with contractor and device manufacturers along with sharing this data to the public. The feeds allow for a common platform for stakeholders to coordinate allowing more focus on advanced capabilities rather than sharing data.
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Making the case for 
CWZ (Devices)
• Efficient Integration and 

Sharing of Device Data
• Standard Method of Using 

Data within Agency
• Larger Scale Deployment of 

Connected Devices
• Improved Accuracy of Work 

Zones Data Feeds
Source: Iowa DOT and Q-Free

Presenter Notes
Presentation Notes
Current plan is to leverage the “planned” data that is inputted into our 511/ATMS system then integrate the field data based on the devices proximity to the “planned” work zone. This requires the same level of effort for users to input their planned work zones but doesn’t require additional work for those in the field.
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Module 4 – Making the Case for CWZ

• Q & A
• Polling Questions
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Coming Soon: CWZ 201 Training
Training focused on enabling accurate, reliable, 
and scalable CWZ/WZDx deployments through 
strong data management, device integration, 

governance practices, and proven 
implementation strategies

Training Dates
Wednesday, July 15th, 1:00 – 2:30 PM ET

Wednesday, August 12th, 1:00 – 2:30 PM ET
Wednesday, October 14th, 1:00 – 2:30 PM ET https://topslab.wisc.edu/training/

Presenter Notes
Presentation Notes
Note the 201 dates and registration links are available from the training website or via the QR code.

We will also provide certificates of participation that could be used towards PE credits.

https://topslab.wisc.edu/training/
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