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1 INTRODUCTION

1.1 Project Overview

The Michigan Department of Transportation (MDOT) seeks to enhance its transportation network assets
by planning for future Intelligent Transportation Systems (ITS) deployments along its arterial trunklines
throughout the Metro Region (Macomb, Oakland and Wayne counties). This document serves as a
Deployment Plan intended to guide the final planning, design, and implementation of arterial
management systems (AMS) throughout several corridors in the Metro Region.

The Deployment Plan follows a robust process that began with a Concept of Operations that served as
the foundation for AMS development. The content within this Deployment Plan, as well as the Concept
of Operations, was developed to align with the Southeast Michigan Council of Governments (SEMCOG)
Metro Region ITS architecture and to support MDOT’s mission of “providing the highest quality
integrated transportation services for economic benefit and improved quality of life.”

The AMS is intended to serve a number of purposes – reduction in crashes, improved incident
management, improved travel time reliability, better awareness of real-time conditions, and enhanced
operational control during freeway incidents and others.  In general, the AMS will help to more
effectively operate the trunkline routes and mitigate the negative impacts to motorists encountered
during periods of recurring congestion and non-recurring conditions.

Similar to the freeway system operations, MDOT and stakeholders will work jointly to leverage these
new ITS systems through concerted coordination of activities to support the varying needs of one
another with one common goal of reducing the duration of time for abnormal periods of operation.
Dependent upon the specific operational strategies chosen by MDOT the AMS should also afford the
opportunity to improve normal operations through the utilization of more advanced system
components to address smaller fluctuations in normal traffic patterns.

1.2 Systems Engineering Process Overview

MDOT utilized a collaborative approach to developing the regional AMS strategy, beginning with
preparation of a Concept of Operations (ConOps).  The development of a ConOps document is an
integral step in the early part of the Systems Engineering Process (shown Figure 1) that MDOT follows
for all ITS projects. During the ConOps process, stakeholders were invited to participate in a workshop to
identify and prioritize the potential needs to be addressed by the future AMS.  Participants were
introduced to the project and objectives of the planning process, then given an overview of what other
AMS deployments are comprised and capable of.  Participants then instructed to separate into pre-
determined breakout groups whereby they were tasked with discussing and identifying the needs of one
of the four major topic areas of arterial management.  The four major topic areas discussed were Traffic
Operations, Traffic Incident Management, Information Dissemination and Infrastructure Maintenance.

Following the breakout group exercises, the participants reconvened and each group presented the
identified needs to the entire stakeholder audience who was then asked to comment, revise or add to
the list of needs.  All participants then voted individually and privately on the priority ranking of the
needs that the proposed AMS should address.
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Figure 1: Systems Engineering Process

Evaluation of the SEMCOG Metro Region ITS architecture and a survey of arterial ITS projects
implemented around the nation led to preliminary concept studies. Existing infrastructure inventories,
both on the MDOT trunkline level and at a local agency level, were reviewed for system feasibility and
operational compatibility throughout the region. The Concept of Operations addressed the findings from
these assessments by including them in the proposed system operational needs, discussing them within
the system overview and incorporating them into the operational scenarios.

This Deployment Plan document represents the next step in the systems engineering process,
encompassing the high-level system requirements and system design for the overall AMS.  It is
anticipated that this document will serve as the foundation for programming and proceeding with
detailed design of the many individual projects that will collectively make up the Regional AMS.

1.3 Document Organization

The Deployment Plan is organized into the following sections:

• Section 2 – High Level System Requirements:  Provides a high level review of requirements
introduced in the Concept of Operations.

• Section 3 – Deployment Locations: Presents the methodology considered and data evaluated for
selecting and prioritizing corridors for AMS deployment, including the resulting corridor
recommendations.

• Section 4 – Deployment Recommendations:  This section provides a roadmap for deployment,
including recommended actions and sequencing.

• Section 5 – Specific Deployment Actions: This section identifies specific near-term action steps
to be undertaken to accomplish the recommendations, including responsible parties and
sequence of actions.
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2 HIGH-LEVEL SYSTEM REQUIREMENTS

A comprehensive summary of traffic management technologies which could be considered as part of the
AMS was conducted to support this deployment plan, including a review of deployments in peer regions,
and identification of lessons learned.  This summary is included as Appendix A to this document.

Based on the technology review and needs assessment conducted through the Concept of Operations
process, the following is a summary of the high-level requirements of the AMS.  The complete list of
high-level system requirements can be found in Appendix B.  It should be noted that not all systems or
devices are intended to be required at all locations; rather, these system requirements identify system
elements to be considered based on the localized needs in individual corridors or locations.

2.1 Traffic Signal System

2.1.1 Centralized System Control
The ability to conduct remote, real-time operations on regional arterials was a high-priority need found
throughout the ConOps process, which MDOT and partner operating agencies have limited ability to do
today.  It is recommended therefore that a centralized traffic signal system capable of remote
monitoring and management be a key component of the AMS at all deployment sites.  This element
would include updated signal controller equipment, remote communications to all signal controllers,
and an application used by operators to monitor and remotely manage signal system timings.

The Traffic Signal System element of the AMS will:
 Provide AMS system operators the ability to adjust current traffic signal system operations for

single intersections or entire corridors/groups of intersections.
 Allow system operators to monitor current traffic signal system operations by intersection,

groups of intersections or by corridor.
 Support traffic diversions through the deployment of pre-planned or customized traffic signal

timing plans from the AMS system operator.
 Support directional congestion mitigation through the deployment of pre-planned or

customized traffic signal timing plans.
 Include the development of intersection and corridor-specific traffic signal response timing plans

to meet the defined operational needs of each AMS corridor.
 Provide system operators with the ability to remotely enact the pre-planned traffic signal

response timing plans.
 Provide system operators with the ability to remotely access and program customized traffic

signal timing plans in response to unique events for which pre-planned responses do not apply.
 Be capable of accepting pre-planned ICM traffic signal timing plans.
 Be able to accommodate various traffic signal timing plans to account for current construction

or work zone-related activity along AMS or alternate AMS diversions routes.

2.1.2 Emergency Vehicle Preemption/Transit Signal Priority
Emergency vehicle preemption (EVP) and transit signal priority (TSP) were found to be lower-priority
needs which are largely driven by third parties (emergency responders and transit agencies,
respectively).  To date there has been limited use of EVP in the region, and none on MDOT trunkline
arterials.  While TSP has been studied along the M-1 (Woodward Avenue) corridor, no TSP is currently in
use the region, and the multiple transit operators and limited funding has complicated potential TSP
deployment.  Therefore, the AMS will include the capability to deploy EVP and TSP in the future
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(through compatible signal controllers and communications infrastructure), but not the direct
deployment of these systems on a routine basis.  Deployment of TSP in particular should be considered
on a localized basis and only after detailed study to consider the corridor-specific benefits to users.

2.2 Arterial Surveillance

2.2.1 Detectors
Various detector types will be required throughout the AMS for both vehicle and pedestrian detection.
Additional detection is required to gather travel time data or data at mid-block locations for traffic
volume and speed.  Vehicle detection at intersections will enable the signals to potentially alter
operations in real-time to accommodate actual conditions. Pedestrian detection will provide an
interface for non-motorized users to be serviced efficiently by the signal (e.g., the signal may break a
cycle length to service a push button call).  Mid-block detection will support future real-time traffic
signal system management and travel-time generation.  Detectors will interface with the traffic signal
controller and traffic signal control software.  Detector data should be centrally archived to facilitate
real-time information dissemination (travel time, speed, etc.) or for archival study purposes.

The Detector element of the AMS will:
 Supply AMS system operators with various data sets that reflect current travel conditions along

AMS corridors.
 Support directional congestion mitigation by allowing AMS system operators to receive

congestion condition information.
 Provide AMS system operators with notifications of incidents that are detected through

automated means.
 Support the sharing of AMS travel conditions and other data streams with transit partners to

support the delivery of more efficient and reliable services to transit customers.
 Provide AMS system operators with information that can be used to develop a situational

awareness of the roadway and AMS upstream of, at and downstream of an active incident.
 Allow AMS system operators access to roadway condition information that will enable him/her

to effectively operate the system during the incident and in preparation for the post-incident
operations.

 Support the ability to gather various traffic data information from roadway traffic data collection
systems, probe data systems, and other sources for use in AMS operational decision making,
dissemination to stakeholders, dissemination to public and archiving.

 Include the ability to gather and incorporate vehicle speed data as gathered along AMS routes
or at intersections to support the monitoring of travel conditions and/or the improvement of
decision making logic.

 Support the inclusion of future roadside or third party applications (such as smartphone
applications) that alert non-motorized users of AMS operational changes that may impact their
travel decisions or safety.

2.2.2 Closed-Circuit Television Cameras
Expansion of the closed circuit television (CCTV) camera network onto arterial routes is a fundamental
tool to that supports almost all the goals of the AMS.  Visual verification of conditions is an important
asset for TMC operations staff - and during unplanned events, weather emergencies, or special events
the CCTV camera is a vital link to the field.  Future enhancements such as automated incident detection
systems and infrared technology may provide additional functionality and value to the long-term CCTV
camera deployments. CCTV cameras can be placed at intersections or along corridors, and while exact
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locations and quantities are not yet determined, CCTV camera coverage is expected to be needed along
major portions of each identified trunkline.

The CCTV Camera element of the AMS will:
 Allow AMS system operators and trusted stakeholders to monitor travel conditions, verify

incidents and observe real-time activity along select portions of certain AMS corridors.
 Support traffic diversions by allowing AMS system operators to monitor diversion route travel

conditions and may accommodate the use of partnering agency CCTV cameras for diversion
route monitoring.

 Support the detection of incidents by enabling AMS system operators with the ability to
routinely monitor roadway operations in real-time.

 Support the verification of reported or detected incidents by allowing AMS system operators to
obtain visual verification of incidents.

 Support ICM by allowing AMS system operators to monitor roadway operations along ICM
routes.

 Allow AMS system operators to gather work zone information, including the location of work
crews.

2.2.3 Vehicle Probe Data
The ability to capture probe data from Connected Vehicles was identified as a high-priority need to be
addressed by the AMS.  While it is acknowledged that the current and near-term fleet of equipped
vehicles is very limited such that full-scale deployment of Connected Vehicle Roadside Units (RSU) to
capture vehicle messages is not yet warranted, the AMS will accommodate the future deployment of
RSUs at intersections through compatible Ethernet switches and backhaul communications.

MDOT currently sources probe data from existing providers, including HERE, Inrix, TomTom and others.
This probe data is gathered by leveraging mobile devices in-vehicle and is packaged as a commercial
data product.  MDOT uses HERE today as a provider data for travel time information on the statewide
freeway system, but does currently obtain data for arterial roadways as well.  The AMS will further
utilize this third-party data for travel time derivation and other measures as part of the Metro Region
arterial roadway network.

2.2.4  Road Weather Information Systems
While Road Weather Information Systems (RWIS) has had limited penetration in the Metro Region to
date, it is playing an increasingly significant role in the operations of the state’s rural areas, with plans
for urban area penetration in the Metro and Grand Regions.  Metro region stakeholders identified
increased RWIS data as an important element of the AMS going forward as a decision-support tool for
operations and maintenance decisions, and for motorist information.

A concept of operations for RWIS in the Metro Region was completed in 2009 which identified
recommended locations for Environmental Sensor Station (ESS) sites along regional routes.  This
document is planned to be updated in late 2015/early 2016.  While most of these recommended sites
are along freeways, a limited number of sites are proposed along arterial route locations.  The system
will therefore incorporate recommended ESS sites along arterial corridors proposed for AMS
deployment, and provide weather data from all future regional ESS sites to operators to support
operations and maintenance decisions and traveler information.
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In addition, MDOT is currently piloting collection of road weather data through the Integrated Mobile
Observation (IMO) program.  This system includes equipping MDOT fleet vehicles with atmospheric
sensors, which collect and transmit road weather data via cellular communications to back-office
systems.  These systems are then able to generate maintenance notifications and motorist advisories.
IMO is anticipated to be a prominent element of MDOT’s RWIS program going forward.

2.3 Traveler Information and Support

2.3.1 Dynamic Message Signs
The addition of dynamic message signs (DMS) will support the delivery of timely travel-related
information directly to the roadside environment where passing motorists can view it. There are several
different types of DMS which may be deployed, including traditional overhead signs, dual static/dynamic
travel time signs or ICM routing signs.  Traditionally, DMS locations are driven by advance notice for
driver decision making, or proximity to major areas of congestion, special event traffic, or multi-modal
locations like bus or transit stops.

The Dynamic Message Sign element of the AMS will:
 Provide AMS system operators the ability to remotely adjust DMS messages/content through

the MDOT ATMS.
 Support traffic diversions through the use of DMS messaging to provide route guidance to

motorists.
 Support ICM by allowing system operators to post DMS messages relative to ICM diversion

routes.
 Support the communication of current incident-related information to the roadside to advise

motorists of downstream travel conditions.
 Support the communication of current travel time or congestion-related information to the

roadside to advise motorists of downstream travel conditions.
 Support the dissemination of special event traffic information.
 Allow AMS system operators to disseminate work crew location information via DMS messaging

to support improved mobility in and around the work zone.

It should be noted that the role of DMS is likely to diminish over time, as in-vehicle messaging via
smartphone applications and future Connected Vehicle applications proliferate into the vehicle fleet.

2.3.2 Website/Smartphone Applications
MDOT has an existing website and mobile application known as MiDrive, which provides information on
speeds and congestion, incidents, construction and maintenance activities, and camera images from ITS
system cameras around the state.  The AMS will include the ability to display all data collected and
derived through the system via the MiDrive site and applications.

2.3.3 Connected Vehicle Applications
Vehicle-to-Infrastructure (V2I) applications will play an important role in the future of arterial traffic
management, whereby messages can be broadcast from the roadside directly to vehicles, where on-
board systems receive and interpret the message and provide only relevant information or warnings to
motorists.  As stated previously, it is acknowledged that the current and near-term fleet of equipped
vehicles is very limited such that full-scale deployment of Connected Vehicle Roadside Units (RSU) to
broadcast vehicle messages is not yet warranted.  MDOT is currently pursuing a Connected Vehicle
Regional Concept of Operations and Deployment Plan which will identify near- and long-term RSU
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deployment locations.  However, it is the intention that the AMS will accommodate the future
deployment of RSUs at all intersections through compatible Ethernet switches and backhaul
communications.  In addition, MDOT is currently pursuing development of the back-office systems
necessary to generate and “push” messages to the roadside, a key building block in moving towards
broad deployment of Connected Vehicle roadside infrastructure.

2.3.4 Courtesy Patrol
The Metro Region AMS may consider an arterial courtesy patrol or response unit, similar to the freeway
courtesy patrol currently in place in the Metro Region to respond to non-emergency events and disabled
vehicles.

2.4 Advanced Traffic Management Systems

Advanced Traffic Management Systems (ATMS) represents the software used by system operators to
manage the AMS.  MDOT’s ATMS at their traffic operations centers statewide is currently used to
manage existing systems primarily along freeways, including CCTV cameras, dynamic message signs, and
traffic detectors.  This ATMS will need to be modified to accommodate the additional requirements of
the AMS.  The Advanced Traffic Management System element of the AMS will:

 Recommend diversion route response plans by comparing predefined conditions to actual,
recorded/observed conditions.

 Support the detection of incidents by collecting and reporting roadway operations information
to AMS system operators in real time.

 Support the enactment of predefined response signal timing plans that are recommended by
the MDOT ATMS using current traffic data collected by the AMS.

 Support the inclusion of weather-related information from RWIS to support operational
adjustments based on real-time or forecasted weather conditions that may have an impact on
roadway operations or safety.

 Support the inclusion of weather-related information from RWIS to support response plan
generation.

 Support the integration and operation of standard ITS devices/subsystems, such as CCTV
cameras, DMS and other systems similar to those already deployed on area freeways.

 Integrate critical data streams, as reasonable to streamline AMS system operator functions.
 Support the integration of traffic signal control alert functions to facilitate the monitoring of

traffic signal operations and maintenance needs.
 Archive historic traffic incident information as gathered by system operators (or such

information entered into other actively used databases).

2.5 System Coordination

MDOT Metro Region arterials are currently operated or maintained through various partnerships with
local agencies in some cases, including with the Macomb County Department of Roads (MCDR) and the
Oakland County Road Commission (RCOC).  In order to streamline management of the AMS, it will be
necessary to enter into inter-agency agreements which will govern roles and responsibilities of AMS
operations.
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3 DEPLOYMENT LOCATIONS

The identification of high priority corridors in the Metro Detroit region is the first step in deploying an
arterial management system. At this phase only US and M routes were considered as viable corridors for
deployment. In order to effectively identify and prioritize the highest need corridors, each signalized
intersection along these routes was analyzed. Each intersection’s volume composition, crash statistics,
and congestion levels was utilized as metrics. This data was compiled using both SEMCOG’s metro
regions transportation network and the michigantrafficcrashfacts.org website for crash data. This data
was used to rank each signal from highest to lowest priority for each of the following variables: AADT,
crash frequency, crash rate, crash rate to critical crash rate ratio, volume to capacity ratio, transit
ridership, and freight volume.

In addition to quantitative statistics, other important qualitative variables were considered critical in our
identification of high priority corridors: understanding the geographical significance of arterials in how
they might “fill gaps” in between existing freeway segments; understanding how an arterial might serve
different needs based on commuting and transit use, or use by commercial vehicles for delivery of goods
for manufacturing; taking into consideration major construction planned for freeway segments and how
the temporary and in some instances permanent traffic pattern changes might impact the use of
arterials; and consideration of previously deployed or planned technology and solutions that are present
along certain corridors.

In the following sections, maps depicting the top 100 intersections of each variable will be displayed and
the top corridors from each map will be identified.

3.1 Crash History

Three years of crash data from 2011 to 2013 was used to analyze the crash history of each intersection.
Using this data, three variables were derived to rank the signals by their relative safety level:

• Annual crash frequency was used to identify the highest crash locations, although this metric is
biased against lower volume intersections.

• Crash rate was calculated at each intersection to identify locations with high numbers of crashes
relative to the total entering volume.

• A ratio of crash rate over critical crash rate identifies intersections that have a significantly
higher crash rate than the average Metro Region intersection. A ratio greater than or equal to 1
means the intersection has a crash rate that is higher, with a 95% percent confidence level.

Utilizing these three metrics together will allow for the identification of the locations with the most
significant crash histories which may be mitigated in part by technology solutions.  Figures 2-4 illustrate
the locations identified using these three measures.

The top crash history corridors identified from Figures 2-4 are:
1. M-59 (Hall Road): M-53 to I-94
2. M-153 (Ford Road): County Line to M-39
3. M-59 (Hall Road): Teggerdine Rd to US-24
4. M-97 (Groesbeck Hwy): M-59 to I-696
5. M-1 (Woodward Ave): I-75 to I-94
6. US-24 (Telegraph Road): I-94 to I-96
7. M-3 (Gratiot): I-696 to M-59
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Figure 2: Top 100 Crash Frequency Locations
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Figure 3: Top 100 Crash Rate Locations
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Figure 4: Top 100 Critical Crash Ratio Locations
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3.2 Volume and Congestion

By utilizing the Southeast Michigan Council of Governments (SEMCOG) Travel Demand Model, an
approximation of Average Daily Traffic (ADT) entering each intersection in the region was able to be
calculated. Corridors with large volume reflect the importance of the facility and will maximize the
exposure of the proposed ITS infrastructure to connected vehicles in the future. In addition, SEMCOG’s
transportation network has geometric features and the capacity of each roadway in Metro Detroit.
Using this network, a volume over capacity (V/C) ratio was calculated for the legs of each intersection.
The highest V/C ratio among the four legs was selected as the worst case scenario. If the V/C ratio is
equal to or greater than 1 this signifies that the intersection is experiencing congestion, high delays, and
poor level of service. This map illustrates locations which experience capacity issues on a typical day,
which ITS and operational technologies may help to mitigate. Figures 5 and 6 illustrate the top 100
locations for both of the variables.

Corridors were identified by the number and the proximity of the intersections along them. Therefore,
corridors that had a high number of identified intersections in any of the two variables was noted and
identified as potential candidates for future consideration.

The top volume and congestion corridors identified from Figures 5 and 6 are:
1. M-3 (Gratiot): I-696 to M-59
2. M-5 (Grand River Ave): M-39 to Middlebelt Road
3. M-53 (Van Dyke): 8 Mile to 14 Mile Road
4. M-59 (Hall Road): M-53 to I-94
5. M-150 (Rochester Road): M-59 to Tienken Road
6. M-10 (Northwestern Hwy): I-696 to Orchard Lake Road
7. US-24 (Telegraph Road): I-696 to US-24 BUS
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Figure 5: Top 100 Highest Volume Locations
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Figure 6: Top 100 Highest Congestion Locations
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3.3 Corridor Function

How each corridor is utilized by motorists, freight, and transit lines will influence the attractiveness of
the corridor for ITS deployment.

Heavy Vehicle Volume/Goods Movement: Transit and freight vehicles are large and decrease the
capacity of the roadway that is traveled.  Further, just-in-time goods movement is a critical
consideration for businesses in Southeastern Michigan and affects the attractiveness of the region for
manufacturing operations. The SEMCOG travel demand model was utilized to total the total heavy and
medium vehicle volumes passing through each intersection. Top heavy vehicle intersections are
depicted in Figure 7.

Figure 7: Top 100 Intersections for Heavy Vehicle Volume
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It can be seen in Figure 7 that the following routes are major freight routes: M-8 (Davison St), M-3
(Gratiot), M-53 (Van Dyke), and M-97 (Groesbeck Hwy).

Transit Use: Transit is another potential key user of ITS applications along arterials.  Ridership data was
gathered from the two regional transit operators, the Detroit Department of Transportation (DDOT) and
the Suburban Mobility Authority for Regional Transportation (SMART) in order to identify the
intersection locations through which the highest passenger ridership occurs on a daily basis.  These
intersections are illustrated in Figure 8.

Figure 8: Top 100 Intersections by Transit Ridership Throughput

The corridors of M-5 (Grand River), M-1 (Woodward Ave), and M-3 (Gratiot) are the major transit lines
in the City of Detroit. The current construction of the M-1 rail that runs from Downtown to New Center
will further add transit traffic to this corridor.  Additionally, SEMCOG and the Regional Transit Authority
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(RTA) are currently studying the implementation of Bus Rapid Transit (BRT) along the M-1 and M-3
corridors, which would further increase their importance in terms of transit movement.

Freeway Alternates/Bypass Routes: Many regional arterials serve in the role of an alternate route for
regional freeways in the case of an incident, severe congestion, or construction activities.  MDOT has
previously recognized the important roles of arterials in such cases, taking an Integrated Corridor
Management (ICM) approach in three locations throughout the region, using nearby local and county
roadways as alternate routes in the case of freeway incidents.  Similarly, many of MDOT’s regional
arterials could serve as alternate routes during incidents along freeways, and could potentially benefit
from an ICM approach using ITS technologies.  Figure 9 illustrates the arterials which most significantly
serve as freeway alternates due to location and points of connection to the freeway system.

Figure 9: Major Freeway Alternates/Bypass Routes
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In addition to typical congestion and incident conditions, two major long-term freeway reconstruction
projects are planned in the Metro Region which will impact travel patterns throughout the region over
many years:

 I-94: from west of I-96 to east of Connor Avenue in Detroit
 I-75: from M-102 (Eight Mile Road) to Adams Road in Oakland County

During these major projects, parallel regional arterials will play a significant role in mitigating traffic
impacts and supporting traffic diversion from the freeway corridors.  Figure 10 illustrates these two
major freeway projects and the arterial corridors most likely to be impacted by traffic diversion during
construction.

Figure 10: Major Construction Projects
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Freeway System Gaps: Several segments of arterial roadway in the region have additional importance
in that they fill gaps in the regional freeway network.  These include a combination of locations which
connect two segments of freeway via arterial, or complete high-volume link in an area without a nearby
freeway option.  These segments are typically characterized by high volumes, but would have a
disproportionate impact on the surrounding roadway system during an incident or non-recurring
congestion due to the importance of the segment in the regional network.  Figure 11 illustrates corridors
which complete major freeway system gaps.

Figure 11: Freeway System Gaps
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Existing/Planned Deployments: Locations of existing or planned technology deployments were
considered as a factor in determining the need for further investment in corridor locations.  While most
MDOT arterials in the region have limited technology deployments (either field devices or signal system
communications), several locations have been (or are planned to be) equipped with such systems:

 Macomb County locations: The Macomb County Department of Roads (MCDR) has installed an
extensive network of traffic signal system communications and Closed-Circuit Television (CCTV)
camera coverage throughout the county, including on MDOT arterial routes which MCDR helps
to operate under an inter-agency agreement.  These locations are integrated into MCDR’s
central signal system, allowing MCDR to monitor conditions and make changes to signal
operations in coordination with MDOT signals staff.  The following corridors have existing (or
planned by 2016) signal communications and CCTV coverage at major intersections:

o M-53 (Van Dyke Avenue): M-102 (Eight Mile Road) to M-59 (Hall Road)
o M-97 (Groesbeck Highway): M-102 (Eight Mile Road) to M-59 (Hall Road)
o M-3 (Gratiot Avenue): M-102 (Eight Mile Road) to M-59 (Hall Road)
o M-59 (Hall Road): Van Dyke Avenue to I-94

 Oakland County locations: The Road Commission for Oakland County (RCOC) has integrated 122
MDOT signal locations onto the county’s SCATS adaptive signal control system, with an
additional 21 location in process.  Communications to these locations are largely addressed via
phone drop connections, although a limited number include wireless communications links.
There are no additional devices deployed at these locations.

 Woodward Avenue: MDOT is current conducting the reconstruction of Woodward Avenue
between Adams Avenue and West Grand Boulevard in Detroit, coinciding with the construction
of the M-1 RAIL streetcar.  This project includes the construction of signal system
communications/interconnect and CCTV cameras along the corridor to support overall
operations as well as increased transit service and the unique streetcar operations.

Existing/planned system locations are depicted in Figure 12.

3.4 Corridor Prioritization

The quantitative and qualitative factors presented in Sections 3.1-3.3 were all considered in order to
determine a prioritization of corridors for AMS deployment.  As a first step in this process, intersections
were ranked overall based on the quantitative factors (each factor for which the top 100 regional
intersections were identified).   Each variable was normalized to a range of 1 through 10 and was
totaled. Each variable was assumed to have an equal weight in this analysis. Figure 13 depicts the top
100 locations.

Once this ranking was complete, existing/planned system locations were then removed from
consideration.  The remaining locations identified in the top 100 intersections were then considered
alongside other qualitative factors, each given varying level of priority:

 Alternate routes for major reconstruction projects (HIGH priority)
 General alternate routes for freeways (MEDIUM priority)
 Freeway system gaps (HIGH priority)
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Figure 12: Existing/Planned AMS/Signal System Deployments
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Figure 13: Top 100 Intersections by Quantitative Measures
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The following locations recommended for the first two phases of AMS deployment based on this
prioritization, as depicted in Figure 14:

Phase 1 Corridors
 M-1 (Woodward Avenue): Grand Boulevard to M-102 (Eight Mile Road)
 M-1 (Woodward Avenue): M-102 (Eight Mile Road) to US-24 BL (Square Lake Road)
 M-3 (Gratiot Avenue): I-375 to M-102 (Eight Mile Road)
 M-39 (Southfield Road): I-94 to I-75
 US-12 (Michigan Avenue): I-94 to Third Street
 US-24 (Telegraph Road): I-696 to I-75 (via US-24 BL)

Phase 2 Corridors
 M-8 (Davison Avenue): I-96 to M-10
 Old M-14 (Plymouth Road): Downtown Plymouth to US-24 (Telegraph Road)
 M-153 (Ford Road): Canton Center to US-24 (Telegraph Road)
 US-24 (Telegraph): I-75 to I-94
 US-24 (Telegraph): I-94 to I-96
 US-24 (Telegraph): I-96 to I-696
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Figure 14: Recommended AMS Corridors - Phases 1 and 2
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4 DEPLOYMENT RECOMMENDATIONS

Three different system elements are envisioned to be implemented over time as part of the AMS
deployment:

Element 1: AMS Infrastructure and Communications
Element 2: Operational Integration
Element 3: Connected Vehicle Infrastructure

Element 1 is the core of the AMS deployment, and is articulated as a first step which can be
implemented independent of Elements 2 or 3 and still has the potential to achieve system benefits.
Elements 2 and 3 represent deployment elements which would be initiated after the start of Element 1
to further increase system benefits and efficiency, and respond to advances in system technologies.

The following sections describe the deployment concept for each of these elements.

4.1 Element 1: AMS Infrastructure and Communications

4.1.1 Field Devices

Deployment Warrants
The criteria for deployment of ITS tools and solutions have long been a topic of debate among
practitioners.  Some of the ITS devices we utilize are covered under the Manual of Uniform Traffic
Control Devices (MUTCD), while others have specific elements of the ITS device covered under national
standards for interoperability (for example NTCIP, the National Transportation Communications for ITS
Protocol).  But additional tools for prioritization and location justification are still evolving at the national
level and at this stage are still considered guidelines and not standardized warrants.

For more than 20 years a pooled fund study conducted by state DOT’s have worked under the
ENTERPRISE consortium, now including representatives from other countries and with significant
involvement of the US Department of Transportation’s Federal Highway Administration (FHWA).  One of
the consortium’s key outcomes is “Planning Guidance for the Installation and Use of Technology Devices
for Transportation Operations and Maintenance,” a living set of lessons learned to help with the ITS
deployment decision-making process.  This work is specifically called out as planning guidance and not
“warrants,” eliminating the statutory/legal implications association with the publication of official
warrants.  MDOT is an official partner in the pooled fund ENTERPRISE consortium.

Combining the existing state-of-the-practice guidance with the ENTERPRISE guidance, a number of
criteria are identified to be used to help prioritize and justify various AMS deployment segments.  These
criteria include but are not limited to:

 High traffic volume
 Commuter route to major metropolitan area
 Parallel corridor to freeways
 Fatality/injury accident location
 Courtesy patrol route (existing or future)
 Requested by TMC operators
 Prior accidents in the area
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 Multi-modal access area
 Near major employment center
 Evacuation route
 Near major event generator (e.g., stadium or shopping)

It is logical to assume that within each corridor there might be a high priority intersection or location
that would benefit from an immediate deployment of ITS technology.  And while individual installations
will provide a certain level of assistance, experience has proven that installation of ITS tools at several
points along a corridor – and viewed as a system - have a significantly higher return on investment.  In
addition, construction costs are reduced if working along the same arterial rather than at independent
locations, further boosting the cost-to-benefit ratio in a favorable direction.

Utilizing some of the above criteria to highlight segments of arterials – corridors within the corridors –
we can then begin to review specific guidelines to determine which tools need to be deployed at various
points along that segment.  Table 1 highlights some of those considerations.

Additional Deployment Factors
In an unconstrained planning environment ideas and concepts can flow freely and deployment plans can
be quickly labeled as unrealistic.  It is important that during the process of prioritizing and establishing
deployment plans the following challenges are taken into consideration to ensure this process moves
forward efficiently:

 Utility and Right-of-Way Considerations: Device deployment should not be driven by utility
considerations, but likewise those factors should not be ignored.  An initial review of existing
utility and ROW issues should be captured during preliminary engineering to ensure proper
scoping of the deployment effort.  It is possible that a segment could be lengthened or
shortened – or a device added or delayed - due to the presence of ROW or utility issues.

 Technology Choices:  Technologies are evolving rapidly, and long-term plans will invariably be
limited in their ability to anticipate the impact of new technologies on deployment plans.   It is
therefore most important that the AMS strategy be scalable and adaptable to changes in
technologies, with near-term deployments done with consideration of existing operations and
maintenance capabilities, current practice with TMC personnel, the ability to expand as new
demands are placed on the system.

 Inter-Agency Coordination: Consideration should be given to local agency systems in place on
cross-streets to determine what approaches would most support not only MDOT arterial
operations, but those of the region as a whole.

 Funding: Opportunities to break large corridors into segments should be considered, enhancing
the probability of getting several segments done each construction season.  Being able to show
immediate benefits after Project #1 or #2, will facilitate more funding for Projects #3 and
beyond.

 Operational Policies and Standard Operating Procedures:  Are you implementing a tool that will
not get used, or a tool that adds significant responsibility to an already strained system? If so,
the procedures need to be addressed prior to making the final field connections or benefits
won’t be apparent and future projects could get shuttled.
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Table 1: Considerations for Deployment of System Elements
System Element Deployment Considerations

Upgraded and Networked Traffic
Signal Controllers

 Capability for remote monitoring and access
 Ability to support new timing plans and schemes
 Facilitate interconnection of signal systems
 Ability to provide Signal Phase & Timing (SPaT) data for

connected vehicle applications
Deployment of Various Detectors  Presence detection at signalized intersections

 Mid-block travel time and presence detection
 Volume, speed, and occupancy detection
 Integrated corridor management
 Pedestrian detection
 Evacuation route monitoring

Deployment of Closed Circuit
Television

 Placement to view frequent incident locations
 Monitor any queue associated with planned or

unplanned congestion
 Allow maintenance dispatchers to view for weather

impacts
 Provide traveler information on congestion due to

weather, special events, major employment centers, or
work zones

 Traffic signal operational verification and control
changes

 Other ITS Field Device verification
Deployment of Dynamic Message
Signs

 Inform travelers ahead of decision points
 Special event or evacuation notification
 Weather information
 Travel time information
 Multi-modal information
 Parking information
 Frequent accident or congestion locations

Deployment of Roadway Weather
Information System

 Site-specific data collection based on weather-related
accidents or decision-points

 Geographic balance as part of a larger RWIS network
(filling gaps in data)

 Allow maintenance dispatchers information for weather
impacts and decision-making

Corridor-Specific Recommendations
Based on the identified user needs, specific geographic context and deployment considerations
described above, AMS deployment concepts have been outlined for each of the Phase 1 and Phase 2
corridors identified in Section 3.  These plans, included in Appendix C, detail corridor-specific
deployment plans which identify recommended signals to be integrated, device locations, and
communications topology and connectivity to the regional ITS communications system.  Table 2
provides an estimated cost for deployment of each corridor.
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Table 2: Element 1 AMS Deployment Costs
Roadway Limits Approximate

Segment Length
Estimated

Deployment Cost*

Phase 1
M-1 (Woodward Avenue) Grand Boulevard to M-102 (Eight Mile Road 6.0 miles $1,650,000
M-1 (Woodward Avenue) M-102 (Eight Mile Rd) to US-24 BL (Sq. Lake Rd.) 13.0 miles $2,580,000
M-3 (Gratiot Avenue) I-375 to M-102 (Eight Mile Road) 8.6 miles $2,280,000
M-39 (Southfield Road) I-94 to I-75 1.9 miles $850,000
US-12 (Michigan Avenue) I-94 to Third Street 4.7 miles $1,400,000
US-24 (Telegraph Road) I-696 to I-75 (via US-24 BL) 10.8 miles $1,260,000

Phase 2
M-8 (Davison Avenue) I-96 to M-10 2.2 miles $720,000
Old M-14 (Plymouth Road) Downtown Plymouth to US-24 (Telegraph Road) 9.5 miles $2,040,000
M-153 (Ford Road) Canton Center Road to US-24 (Telegraph Road) 11.0 miles $1,910,000
US-24 (Telegraph Road) I-75 to I-94 6.0 miles $1,140,000
US-24 (Telegraph Road) I-94 to I-96 8.3 miles $1,550,000
US-24 (Telegraph Road) I-96 to I-696 7.3 miles $1,190,000

*Estimated cost includes planning, design, and construction/integration in 2015 dollars

4.1.2 Communications Topology

Currently, any communication to MDOT traffic signals in the Metro Region is done via phone
connections or county partner systems, and does not leverage MDOT’s extensive communications
infrastructure along the freeways.  As part of this plan it is envisioned that this infrastructure will
become the backbone for both freeway and arterial communications, with both signal system and
traditional ITS data traveling over it.  However, this represents a significant change in the use of the
infrastructure, and will require both a topology that sufficiently protects access to the signal system and
provides at least an interim pathway to remotely manage traffic signals using current operational
approaches (either Lansing or regional signals engineering staff or partner agencies).

A communications needs workshop was conducted with key ITS and traffic signals staff in May, 2015, to
evaluate both interim and ultimate needs for signal system communications in order to develop
appropriate communications topologies.  The primary need identified was the ability to access traffic
signal communications over the internet for a range of users.

Figures 15 and 16 illustrate both the existing and recommended general communications topology for
the AMS.  Implementation of this topology will require a project coinciding with the first AMS
deployment, which implements the following:

 Development of a Virtual Local Area Network (VLAN) for traffic signal system communications
within the Metro Region ITS Network

 Provision of an internet circuit and associated firewall at SEMTOC (if existing circuits are not
sufficient) for traffic signal communications to other MDOT and partner agency parties.
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Figure 15: Existing Communications Topology
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Figure 16: Recommended Communications Topology
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4.1.3 Interim Operational Approach

Historically, MDOT has not incorporated traffic signal operations into TOC operations in the Metro
Region.  Most signals do not have systems in place for real-time monitoring and management, with
those that do being operated generally by RCOC and MCDR.  Signal operational decisions are largely
made by the Lansing or regional signal operations staff through coordination with partner agencies.
However, changes to this operational model have begun with the implementation of the three
Integrated Corridor Management (ICM) pilots in various stages of deployment around the Metro Region.

The ICM systems are intended to help manage incidents along freeway routes by providing dynamic
route guidance and signal timing strategies on parallel portions of the arterial roadway system.    Under
the operational model developed for the ICM systems, SEMTOC operators would have the technical
mechanism and authority to initiate a pre-programmed signal timing change along the ICM corridors in
the event of an incident which is impacting a freeway in the ICM project areas, with notification being
sent simultaneously to MDOT signals unit and partner counties of the incident and new timing plan
being implemented.

Fully integrating signal operational control into TOC operations will require more significant changes in
terms of operator staffing and expertise, and the development of standard procedures and protocols for
making signal timing changes and operational decisions.  These institutional changes to SEMTOC
operations are likely to follow after deployment of the first AMS.  Therefore, an interim operational
approach which more closely mirrors the approach taken for the ICM system is assumed to be in place
as part of Element 1 to accommodate the first AMS deployments until Element 2 (operational
integration) is undertaken.  This interim operational approach is envisioned to largely leverage the
existing operational responsibilities of SEMTOC operators, the existing ATMS functionality, and
increased communications between SEMTOC operators and MDOT and local agency traffic signal
operations.   Implementation of the interim operational strategy is expected to require the following
actions:

 Updating of Standard Operating Procedures (SOP) for SEMTOC staff
 SEMTOC operations staff training
 Device (camera, DMS, detectors, etc.) integration into the existing ATMS software
 Traffic signal integration into existing signal control software packages used by MDOT and local

agencies, and installation of a user interface to those software packages at SEMTOC
 Development of standard traffic signal plans for appropriate response scenarios (i.e. planned

special event, traffic diversion due to incident, etc.)

Figure 17 illustrates a potential response flow to an incident or other operational event identified by a
SEMTOC operator along an AMS-equipped arterial corridor.  This is a high-level operational scenario
which details only the processes with which a response would be initiated, not through full resolution.
This process envisions that SEMTOC operators would have authority and technical means to initiate pre-
programmed changes to signal timings in response to specific events from a response library.  Any
custom responses required would require coordination and approval from the MDOT signals unit and/or
local agency TOC personnel.



Michigan Department of Transportation Metro Region Arterial Management System Deployment Plan

33

Figure 17: Interim SEMTOC Operational Approach
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4.2 Element 2: Operational Integration

Operational integration refers to the process of fully centralizing Metro Region arterial management
system control at SEMTOC, and integrating all system functionality into MDOT’s ATMS.  The following
sections outline potential steps for achieving operational integration.

4.2.1 ATMS Updates

MDOT is continuing to roll out new ATMS software in all statewide TOCs which is capable of controlling
existing and planned ITS devices around the state.   However, the ATMS package, Intelligent NETworks
developed by Delcan Technologies, was not provisioned to include the traffic signal module as part of
the software.   Therefore, adding traffic signal control functionality at SEMTOC would require one of two
strategies:

 Option 1: Install MDOT’s current traffic signal control software (TACTICS) to operate in parallel
to the existing ATMS (in whole or in part accomplished under Element 1), or;

 Option 2: Modify the existing ATMS to add the traffic signal module

In order to determine the appropriate path forward, it is recommended that a detailed requirements
workshop be held focusing on required ATMS functionality, including SEMTOC and signals unit staff, to
determine technical requirements.  Using those requirements, a determination can be made as to
whether they can be satisfied with Option 1, or whether Option 2 would be necessary to meet the
requirements, and a cost/benefit analysis can be considered.

4.2.2 Operational Control

Under Element 1 it is envisioned that an interim operational approach be put in place under which
SEMTOC staff have limited authority and technical ability to implement pre-programmed signal timing
sequences in response to specific events from a response library.  Under Element 2, the operational
strategy would migrate to one in which SEMTOC staff have the authority and technical tools to conduct
any signal operational changes in real-time.  This approach would require a change in staffing strategy
and/or staff training for SEMTOC operations in order to have sufficient resources and expertise for this
increased responsibility.  Among the factors to be considered in determining the best approach to this
migration include:

 Hours of the day/days of the week where coverage is required
 Level of expertise required for operational changes to signals (engineer/engineering

intern/technician/trained operator)
 Willingness/ability to outsource signal operations role
 Funding availability

In addition to deployment of the AMS, anticipated deployment of Active Traffic Management (ATM)
systems on I-96 in Oakland County will similarly drive the need for greater traffic operations expertise at
SEMTOC into the future.  These factors together warrant development of a new model for operations
which responds to these new needs within the existing funding profile or helps articulate the need for
additional funding to fully yield the benefits of these systems.
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Multiple operational models exist which could be utilized to introduce appropriate traffic operational
expertise into SEMTOC operations:

 On-Site MDOT Engineering Staff: Create a new position (or relocate an existing regional
operations or central office signal operations position) at SEMTOC for an engineer to be on-site.
Although not required full time on the operations floor, having an on-site operations position
would increase accessibility and speed of decision-making for operators who will identify issues
and seek support with resolution.

 MDOT Intern Position: A well-trained MDOT intern could be introduced onto the operations
floor, serving as a decision-maker or intermediary between the operators and MDOT
engineering support.  This model could be better aligned to introduce on-the-floor support.  In
addition, this approach could supplement on-site engineering support during off hours.

 Outsourced Position: similar to the on-site staff model, MDOT could include provision of an
operations engineer as part of future TOC operations contracts.  This model is currently utilized
by MCDR for their TOC operations.

 Outsourced Performance-Based Model: The Atlanta region has implemented a fully outsourced
operational model in which individual contractors are responsible for operations and
maintenance of specific regional corridors, with a metrics-based performance contracts.  Known
as Regional Traffic Operations Program (RTOP), Georgia Department of Transportation has taken
a multi-jurisdictional approach to improving traffic flow and reducing congestion on some of the
region’s busiest corridors (see Technology Evaluation Memorandum in Appendix A for more
details).

As part of the requirements definition task envisioned for ATMS functionality, it is recommended that
multiple groups within MDOT conduct a similar exercise to consider these and other operational models
and balance resources to best achieve operational requirements.

4.3 Element 3: Connected Vehicle Infrastructure

MDOT continues to be a leader in the research and deployment of connected vehicle technologies,
initiating or supporting numerous deployments of Dedicated Short-Range Communications (DSRC)
Roadside Units (RSUs) around the Metro Region to date.  While connected vehicle deployments are on-
going as part of various research initiatives, they are not yet integrated into MDOT’s operational
systems, nor is the deployment of equipped vehicles mature enough to warrant consistent, broad-based
deployment as part of the AMS.  While Element 1 will include various deployment steps to make
locations “connected vehicle-ready,” the following sections outline the steps for ultimate deployment of
connected vehicle systems on Metro Region arterials as currently envisioned.

4.3.1 Field Infrastructure

While many connected vehicle applications will leverage third-party communications mechanisms, such
as cellular, satellite radio and other mediums, the cornerstone of public-sector infrastructure for
connected vehicle systems is DSRC and associated intersection-based RSU infrastructure, including next-
generation signal controllers.  Figure 18 illustrates the elements of a “connected intersection” as
currently envisioned in the present connected vehicle architecture.
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While MDOT is deploying field infrastructure in a number of locations around the Metro Region as part
of various test beds and model deployments, broad-scale deployment is not yet recommended due to
the limited extent of equipped vehicles in the overall vehicle fleet, and lack of mature Vehicle-to-
Infrastructure (V2I) applications.  MDOT is currently beginning a separate Concept of Operations and
Deployment Plan for connected vehicle technologies in order to determine the best strategy and timing
for approaching this deployment activity.  That plan will consider the recommendations of this
document, including initial AMS corridors which will have the foundational elements (communications,
Ethernet switches, etc.) necessary for connected vehicle technology deployment.

4.3.2 Back Office Processing
In order for MDOT to collect and use connected vehicle data being broadcast from vehicles, the back-
office processing systems must be put in place to capture the data, and put it to use in various
applications which support agency functions.

Over the past several years, MDOT has undertaken the Data Use, Analysis and Processing (DUAP)
program, with a goal of developing and piloting applications for use of connected vehicle data.  This
system is currently being modified to be able to capture data coming over current generation RSU
networks being deployed by MDOT, and within the framework of the connected vehicle data
architecture for the region being implemented as a pilot by USDOT.  These modifications are intended to
be scalable in order to manage data from new RSU deployments into the future.

4.3.3 Applications
While capturing over-the-air data off of vehicles is one key function of the RSUs for the benefit of MDOT,
it is envisioned that the RSUs will be used to broadcast information to passing vehicles as part of a suite
of V2I applications supporting safety, mobility and traveler information.  Development of applications is
still largely in the prototype stage, but it is understood that several applications may rely on data
originating from MDOT (such as information on road construction or maintenance, travel advisories,
road weather conditions, and others), with messages being developed, destinations being determined,
and payload being “pushed” to field RSUs by MDOT/agency systems.  Therefore, the development of
this functionality is an important cornerstone of current and future RSU deployment in the region.

As part of the Smart Corridor initiative, MDOT is currently beginning development of a prototype of
these messaging systems, in support of testing being conducted by several industry partners.  This
prototype system is being designed to support the Southeast Michigan connected vehicle support
systems developed by USDOT in conformance with the emerging architecture standard, the Connected
Vehicle Reference Implementation Architecture (CVRIA).
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5 Specific Deployment Actions

The recommendations in Section 3 and 4 form the basis of the AMS deployment strategy, including
near-term and long-term actions for full deployment and operational integration of the system.  Some
intermediate actions are also necessary to lead to steps for full implementation of this system vision.

Table 3 identifies discrete actions to be undertaken in the near-term to move towards AMS system
deployment.  For each action, the initiating and participating parties are identified, as well as the general
sequence of activities required.  Actions that can be undertaken immediately (which are either currently
planned/underway, or do not require additional funding or other prerequisite steps) are noted.
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Table 1 - Metropolitan Statistical Areas in the United States and Puerto Rico  

with 2010 Populations Comparable to Metro Detroit 
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Requirement 
Identifier

High-Level System Requirement

ATMS-01
The ATMS and traffic signal system will be developed in a manner that maximizes existing infrastructure, 
consolidates redundant systems and integrates new devices into existing systems.

ATMS-02
The ATMS and traffic signal system will distribute, receive and archive a variety of data for use in other 
operation and maintenance systems.

ATMS-03
The ATMS and traffic signal system will advise operators of when predefined contingency timing plans are 
recommended for use; and support their enactment.

ATMS-04
The ATMS and traffic signal system will support the inclusion of weather-related information for system 
operations and maintenance.

ATMS-05
The ATMS and traffic signal system will allow system operators to remotely monitor, program, adjust, 
diagnose and retrieve data related to traffic signal system programming and operations.

ATMS-06
The ATMS and traffic signal system will allow for the management of various levels of user rights and 
privileges for system operation, maintenance and data-sharing.

ATMS-07
The ATMS and traffic signal system will support pre-emptive or priority operations of the system for 
transit and emergency vehicles.

ATMS-08
The ATMS and traffic signal system will alert applicable system users when it detects a potential roadway 
incident, equipment failure or critical alarm.

ATMS-09
The ATMS and traffic signal system will support the Connected Vehicle (CV) applications that require the 
broadcast of applicable infrastructure data. 

ATMS-10
The ATMS and traffic signal system will archive data such as timing plan changes, incident information, 
alarms/alerts and more for use in operations, maintenance and system assessment.

ATMS-11
The ATMS and traffic signal system will support automated incident detection either through the use of 
system data or standalone detection systems.

ATMS-12
The ATMS and traffic signal system will support the incorporation of devices and data between the AMS 
and complimentary local agency systems to jointly improve operational coordination and system 

ATMS-13
The ATMS will enable operators to remotely adjust messages and content on roadside Information 
Dissemination (ID) systems.

ATMS-14
The ATMS and traffic signal system will support the determination of when cautionary information is 
necessary to broadcast relative to non-motorized users in AMS corridors.

DC-01
CCTV cameras will allow for detecting, monitoring and verifying travel conditions, incidents, first 
responders, work crews, alternate routes and more.

DC-02
System detectors will allow for gathering of traffic data such as volumes, travel speeds/times, headway 
spacing and other data to support AMS operations.

DC-03
The AMS will support the gathering and use of GPS data from emergency responder and transit vehicles 
to support pre-emptive and priority based operations.

DC-04
The AMS will support the ability to gather and utilize construction, special events, route restrictions and 
incident information from stakeholders to support system operations.

DC-05
Roadside Units (RSUs) will gather Connected Vehicle (CV) information for agency use in the operation, 
maintenance and assessment of system performance.

DC-06 The AMS will support the gathering and use of transit vehicle and transit system operations-related 
information to support traveler trip making decisions.

DC-07 The AMS will allow for the gathering of travel conditions and traveler information to roadway users and 
stakeholders using DMS, travel time signs, websites, data pushes and other applications.

ID-01
The AMS will allow for the dissemination of travel conditions and traveler information to roadway users 
and stakeholders using DMS, travel time signs, websites, data pushes and other applications.

ID-02
Dynamic Message Signs (DMS) and Dynamic Trailblazer Signs (DTS) will be utilized at strategic locations 
to provide route guidance to motorists during active traffic diversions.

ID-03
Roadside Units (RSUs) will support the dissemination of appropriate infrastructure-related information to 
connected vehicles to support on-board applications

ID-04
The AMS will support data information sharing to support logistics planning for public transit, commercial 
passenger and freight service providers.

ID-05
The AMS will support data information sharing with third party applications (such as smartphone 
applications) to support active route guidance and information dissemination.

OM-1
Incorporate agreements that clearly define the role and responsibility of each agency or partner actively 
involved in the maintenance of the AMS.

OM-2
The AMS should be deployed when adequate funding has been identified for deployment, operation and 
maintenance of the system.

OM-3
The inclusion of arterial courtesy patrol services should be assessed on a corridor-by-corridor basis as necessary to 
support AMS program goals.
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APPENDIX D
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