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EXECUTIVE SUMMARY

The Altarum Institute, under contract to the Mid@mgDepartment of Transportation (MDOT),
currently is engaged in a project called the Trarnspion Applications of Restricted Use
Technology (TARUT) Study. This study, an 18-moetfort, seeks to apply restricted use
technology to the mandates of MDOT. This study esadxtensive use of a stakeholder focus
group process to identify transportation systendaeasd applications that restricted use
technology can address. To date, the Altarum teasrheld two rounds of focus group
meetings, including the Focus Group Kickoff Meetivedd February 7-8, 2006 and a second
round meeting with all of the five focus groupschiel March 2006. This report, Deliverable 3.3
of the TARUT Study, presents the business needsifel by the focus groups and, in
particular, details the promising pilot studiesntiged by the focus groups and ties them to the
data needs and gaps identified as business neeBlDIOT and other transportation agencies.

The Focus Group Kickoff Meeting, which included bééchnical briefings to all stakeholders
and five breakout groups (see Table 1 for a ligheffive groups, along with the chairs and co-
chairs of each group) meeting for three sessiods, saccessfully identified numerous
transportation systems problems, data needs, &nation gaps (i.e., business needs) that
restricted use technology might address. In swithgg the results of the Kickoff Meeting in
light of the identified needs, the Altarum team eleped four broad pilot study themes that
could contribute to meeting the business needgifazhby the groups. Furthermore, within
each of these four pilot theme areas, the Altaramtalso outlined three or four specific pilots
that could be tested with the goal of testing thiétg of remote sensing and restricted use
technology to solve transportation system datasieedill important information gaps. These
themes and pilots were further vetted by the Altataam with the group chairs (and sometimes
co-chairs) after the Kickoff Meeting and prior teetsecond round focus group meetings. The
resulting four pilot theme areas, along with thecsfic pilots associated with each, are listed
below.

1. Assessment of Pavement Condition and Other Assdahrough Remote Sensing and

Advanced Algorithms

a. Establish meaningful (high) correlations betwpawements assessments obtained via
remote sensing and advanced algorithms and standadition measures used by
MDOT currently (i.e., IRI, sufficiency, PASER, diets).

b. Estimate the effects of truck traffic on pavetm@ndition and highway congestion
by using remote sensing to establish, by lane @edttn, the volume of truck
(perhaps versus car) traffic on MDOT’s assets.

c. Establish a spatially enabled inventory andssseent of non-roadway assets in the
MDOT right of way (e.g., culverts, bridges, rumbteps, signs).

2. Application of High Resolution Data to Environmental Analysis of Transportation
a. Complete a site corridor study along US-127uiiag mapping geology and
hydrology, measuring and delineating wetlands,stiigag plant communities,
identifying animal habitat and connectivity betwdebitat patches, mapping general
land use in the corridor, and estimating impactsistorical properties.
b. Performing a watershed and wetlands study i thander Bay Watershed, including
mapping geology and hydrology, measuring and daling wetlands, classifying

Business Needs Identified by the Focus Groups Altarum 1



plant communities, identifying animal habitat amhicectivity between habitat
patches, and mapping general land use in the oorrid

c. Using remote sensing to collect data and inféionahat will aid in identifying and
evaluating potential locations for a new internadilbborder crossing across the
Detroit River, including analysis of possible plaz@s.

3. Support of ITS and Traffic Operations

a. Link real-time (or near real-time) vehicle tranckdata to GIS and spatially enabled
traffic flow models to improve traffic operationadaienhance congestion avoidance.

b. Apply network-wide sensor data to calibrate @alitlate existing MDOT network
condition models by time of day and geographictioca including analysis of
historical patterns.

c. Use derived products to create high resolutiaa rand highway centerline data as an
enabler for ITS, VII, and other operations funcion

d. Use sensors (imagery, tracking data, etc.)timate queue lengths and/or delay
times at international borders, including examimatf what delay measures are most
useful.

4. Support Origin-destination Data Collection

a. Demonstrate technical ability to track a limiteadnber of vehicles using cellular
technology, infrared tags, or other low-cost tedbgy.

b. Successfully track a relatively large numbevadiicles (several thousand) in the
SEMCOG region.

c. Develop an area-wide O-D matrix for commercighicles in the SEMCOG region
based on a statistically viable sample of vehicke) emphasis on the international
borders.

Table 1: Focus Groups Topics from the Focus Group ikoff Meeting

Focus Group Topic Focus Group Chair Focus Groug!@ir Number of
Attendees
Asset Management William Tansil Ron Vibbert 28
ITS and Operations Greg Krueger Gary Piotrowicz(ORC 20
Environmental Applications Paul McAllister Micha@lMalley 10
Traffic Congestion and Safety Mark Bott Tom Bri8EMCOG 17
Security Applications Eileen Phifer Laura Nelhiebel 13

Note: All chairs and co-chairs are MDOT employeesept where indicated.

In identifying the important pilot themes and sfieqilots listed above, the five focus groups
drew on the expertise of more than 80 transportaiperts from MDOT, other state agencies,
US DOT, other federal agencies, U.S. Army TACOMjmy road commissions, local
government, MPOs, universities, public transit pdevs, and private firms. To achieve their
ultimate goal of identifying pilot themes and sghiegpilots to meet transportation system
business needs, participants in the five focusggauent through the process of first identifying
the most important (or burning) transportation éssthat they face in their positions and then
identifying the most critical information needs (ata gaps) that they face in addressing their
burning issues. Next, within each of the five greuthe participants prioritized the most
important needs/gaps and then began to identifietttenical characteristics that restricted use
data and products would have to achieve to meetdhds (or close the gaps). While the five
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groups differed in how much detail they providediwlg this last step, all contributed significant
information toward identification of the pilot thesand specific pilots detailed above.

In March, the Altarum team reconvened the five fogtoups at various times and places, with
each group meeting independently of the othersthéde March meetings, each group first
received another technical briefing from the Altarteam that addressed how restricted use data
and products could address the four pilot themes as emerging from the Kickoff Meetihg.

Next, the groups confirmed the accuracy and veratia summary of its February meeting

notes prepared by the group facilitators and remsrdnd then reviewed and commented on the
pilot themes and specific pilots. For all groughe participants accepted the summaries as
presented (i.e., no changes required), and allpgraacepted the four pilot themes as is. One
group, the Security Applications group, also recanded a new them focused on transportation
corridor studies (see Table 2).

At the March meetings, the groups suggested segaziges to the specific pilots to allow the
pilots to better reflect the information, data, dnginess needs of the specific group requesting
the change. These suggested changes, organiZedusygroup topic, are presented in Table 2.
These changes include six new specific pilots adiing issues ranging from traffic conditions
(real-time, construction zones) to transportatiecusity assessments to air quality monitoring, as
well as some minor changes to the specific piloés €merged from the February Kickoff
Meeting.

During the second round focus group meetings, tbegs also had the task of prioritizing the
pilots. This process resulted in pilots withinrtieearea 3 (Support of ITS and Traffic
Operations) being ranked as high priority by thoEthe groups (ITS and Operations, Traffic
Congestion and Safety, and Security Applicatiotig)ugh priorities where split regarding which
of the specific pilots within these theme are @& liighest priority. The other two groups
prioritized the pilots very closely associated wvilikir business needs, i.e., the Asset
Management group prioritized theme area 1 and tivir@mental Applications group
prioritized theme area 2. None of the groups rerdsy of theme area 4 pilots (Origin-
Destination Studies) as a top priority.

In short, the March meetings built on the resultthe February Kickoff Meeting, adding
refinements, new perspectives, and more detaitdthieal requirements. The results of these
two meetings have provided the Altarum team witbedient input to use to test high priority
promising pilots in anticipation of the third rouf@wtus group meetings to be held in May. At
this meeting, the groups will be reformed alongdhmensions of the pilots, with the new,
recombined groups to be tasked with detailing geecequirements, measures of success, and
the current costs of obtaining like or similar datanformation (or the value of having
information or data not at all available today).

! Two minor exceptions to the general pattern oflzech meetings did occur. First, the Asset Mansaye and
Security Applications met on the same date andrbemsived their technical briefing as a combinealigr Like the
other group, however, they met independently tseakthe day. Second, due to scheduling confltbes ITS and
Operations group met in two halves, with the seaoedting actually taking place in April. Thustatal, Altarum
held six second round focus group meetings. Hagralps, the chairs and co-chairs remained the seat the
Kickoff, with the ITS and Operations group havitg ¢hair present at its first meeting and its caicht its second
meeting.
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Table 2: Modifications to the Specific Pilots Requsted at Second Round Focus Group

Meetings

Focus Group
Topic

Suggested Modification to Pilots

ITS and
Operations

Security
applications

Traffic
Congestion and
Safety

Add pilot 2d: Use remote sensing technology to mesaand monitor air
quality in transportation corridors, especially@sponse to changes in
traffic operations and management in these comsidor

Add pilot 3e: Use imagery and sensors to deteatglengths in static and
mobile work zones

Modify pilot 1c to include inventory of environmefiiuilt, natural)
neighboring roadways

Modify pilot 2a so as to make it not specific to-WUS7

Modify pilot 3a to add support of incident and egesrcy management
Modify pilot 3b to link results to dynamic decisisnpport system
Modify pilot 4a to detect anomalies and exceptitsouting

Modify pilot 4b to expand beyond SEMCOG region

Add pilot theme 5: Use remote sensing and resttioge technologies to
thoroughly inventory existing and possible trangmoon corridors

Add pilot 5a: Use remote sensing and restrictedersdenology to assess
security status (threats, needs, strengths) fospr@rtation corridors

Add pilot 5b: Use remote sensing and restrictedtesienology to assess
environmental security threats and needs in tramesjan corridors

Rephrase pilot 1c: Establish a spatially enabledntory and assessment
of non-roadway assets that affect traffic congestiod safety

Add pilot 1d: Use remote sensing and restrictedtesienology to collect
changing pavement condition data that affect taftingestion and safety
(e.g., road surface/weather, potholes)

Add pilot 1e: Use remote sensing and restricteders@nology to collect
traffic data, including real-time and planning-ledata (e.g., to estimate
AADT), plus tracking of selected specific vehicles

Business Needs Identified by the Focus Groups Altarum 4



INTRODUCTION

The Transportation Applications of Restricted Usefinology (TARUT) Study is a joint effort
between the Michigan Department of TransportatdDQT) and the Altarum Institute to
investigate the use of information derived frontnieged-use technologies and data to support
the mission and activities of the Michigan Depamina Transportation (MDOT) and to
estimate the potential usefulness of these tecgredauring one or more pilot studies. To
determine the primary business needs of MDOT asrtlate to restricted use technology,
Altarum designed a multi-stage focus group protesdentify critical transportation system
issues that might be addressed by restricted ubadtgy and to detail the technical
requirements that such technology must achieveetet MDOT’s business needs. The plan for
this focus group process was detailed in Deliver&? of the TARUT Study and approved by
MDOT prior to the start of actual focus group megs. On February 7, 2006, at the Kellogg
Center in East Lansing, Michigan, Altarum and MDR&Id the first focus group meeting
(dubbed the Focus Group Kickoff Meeting), and thés followed up by second round of focus
group meetings held in March 2006, with one supplaial meeting held in April 2006. This
report, Deliverable 3.3 of the TARUT Study, prinlgerves to present the synthesized results
of the Focus Group Kickoff Meeting—i.e., to docurh#re business needs that restricted use
technology might achieve in terms of promising pgtudies that, if implemented, would test the
ability of restricted use technology to meet MDQ@Trhandates technically and economically.
Furthermore, this report also presents prelimiaalysis and synthesis of the second round
focus group meetings, especially describing furteénement of the pilots that emerged from
the Kickoff Meeting.

The remainder of this report is organized into tm@or sections. The first describes the
conduct of the two rounds of focus groups that Haen held and thus is process oriented. The
second presents and discusses the results of tkefKMeeting, along with preliminary results
from the second round meetings. In addition, tiport also contains a Conclusions section and
numerous appendices that present the actual tessat forms used in conduct of the focus
groups and summaries of the raw results producesthythe Kickoff and second round
meetings. The full, raw output of both roundsafus groups held so far will be provided to
MDOT in two separate documents.

MDOT and Altarum will engage in two further rounaisfocus group meetings, and the ultimate
goal of this sequence of meetings is to develdpoat $ist of recommended pilot studies that will
test the ability of restricted use technology tieeively meet MDOT’s business needs. This
process will result in a final focus group rep@eliverable 3.5) that presents these
recommendations. Upon MDOT approval or modificatd this list, the pilot studies will
commence, as shown in Figure 1.
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TASK 1
Generation of
simulated RADAR
data

TASK 2
Generation of
simulated electro-
optical data

TASK 3.1
Formulate
stakeholder focus
groups

Figure 1: Task Dependencies within the TARUT Study

Task 3.2 Conduct stakeholder focus
groups

* Homeland security

* ITS and operations

* Asset Management

* Border Crossing

¢ Hazmat shipments

« Traffic safety and congestion

* Environmental data needs

¢ Inter- and multi-modal transportation

Task 5 Pilot demonstrations:

Initial notional list

« Optimal routing of HAZMAT vehicles

* Aerial monitoring of the environment and
roadway assets

« Hi resolution topographical mapping and map
database updating

* Analyzing and forecasting CVO queues at
borders

* Remote assessment of pavement conditions
« Traffic safety and congestion forecasting
* Inter-modal and multi-modal applications

MDOT MDOT
PHASE | Approval PHASE Il Approval PHASE IlI
required to required to
proceed proceed
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CONDUCT OF FOCUS GROUPS TO DATE

To date, MDOT and Altarum have held two roundsoaius group meetings within the TARUT
Study. The first meeting (the Focus Group Kickdgeting) was held at the Kellogg Center in
East Lansing, Michigan, February 7-8, 2006. Thésting lasted 1.5 days (all day on tHeand
a half day on the"§ and included both a technical briefing on electptical and RADAR
systems by Dr. Robert Shuchman of Altarum and i@serf breakout sessions, with the focus
group participants (stakeholders) divided into fiopical groups. The second round meetings
were organized around the same five topical greugswere held in March 2006. Again, they
consisted of both technical briefings and brealsegsions. The sections below detail the
conduct of each of these two rounds of focus groeptings.

Conduct of Focus Group Kickoff Meeting (February 78, 2006) |
The Focus Group Kickoff Meeting of the TARUT Studgs a 1.5-day event with the primary
goals of launching the overall focus group prodesshe study and identifying critical
transportation system issues, data needs, andnafamm gaps facing MDOT and other
transportation professionals. This meeting wasndid by more than 80 transportation experts,
with expertise covering asset management, envirataheoncerns, intelligent transportation
systems, homeland security, traffic congestiorffitraperations, traffic safety, and more.
Furthermore, these stakeholders were drawn fromeaisst group of organizations, including (a
full list of attendees is provided in Appendix A):

« MDOT

* Michigan State Police

* Michigan Center for Geographic Information

» Other state agencies in Michigan

» Federal Highway Administration

* U.S. Environmental Protection Agency (EPA)

« U.S. Army TACOM

» County road commissions

» Southeast Michigan Council of Governments (SEMC@@®) other MPOs

* Local government

* Transit agencies

* Academia

* Industry

* Transportation planning and consulting firms

* Remote-sensing firms

The 1.5 days were divided into a mix of joint bingfs on technical aspects of remote sensing
and advanced technology held early each mornindegakout sessions that allowed the five
topical groups to delve deeply into the transpamasystem issues faced by professionals
working within the five topical areas (the full agka for the Kickoff Meeting is presented in
Appendix A). In addition, on both days, the fiepical groups presented their results to all the
other groups to allow the groups to benefit from itisights developed by the other groups. The
five groups, listed in Table 3, represent a consion of the eight groups discussed in
Deliverables 3.1 and 3.2, and this consolidation iNastrated in Deliverable 3.2 and agreed to
by MDOT. In essence, the inter-modal and multinhggdaup joined asset management, and the
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homeland security, HAZMAT, and border-crossing gr®became one group called security
applications.

To manage the groups, Altarum and MDOT assignegtifithtor and recorder to each group and
appointed one participant (typically an MDOT emg@eyas the chair of each of the five groups
and another participant was made the co-chairaf geoup. The recorder was charged with
recording the output of the group, and the fadotavas charged with leading the groups
through the agenda, the forms and templates, angrtdtess in general. The chairs and c-chairs
served to provide both domain expertise and intelbd leadership of the transportation topic
under their purview. These focus group leaderdisterl below in Table 3.

Table 3: Focus Group Chairs, Facilitators, and Reaalers for Kickoff Meeting

Topic Chair Co-Chair Facilitator Recorder
Asset Management Bill Tansil Ron Vibbert Tim Doyle Liza Liversedge
(incl. multimodal) (Altarum) (Altarum)
Environmental Paul McAllister Mike O’'Malley = Nancy French Colin Brooks
Applications (Altarum) (Altarum)
ITS and Operations Greg Krueger Gary PiotrowicBob Parsons  David Schaub
(RCOCQC) (Altarum)
Traffic Congestion Mark Bott Tom Bruff Pam Boyd Lisa Phillips
and Safety (SEMCOG) (Altarum)
Security Eileen Phifer Laura Nelhiebel  Greg Leonar#lichelle O’'Haver
Applications (Altarum) (Altarum)

Note: These are all MDOT employees, except as noted

During the breakout sessions, the groups were edarith completing several tasks over the
course of the 1.5 days. This involved a logicalgess that led them from identifying problems

(or burning issues), data needs, and informatiqs ¢@ clustering these gaps and needs, and then
to prioritizing the clusters relative to their topl area. Finally, in the last session, participan
were charged with describing the technical charesttes of restricted use data and products that
would allow them to better address their high piyaslusters. To assist the facilitators and

chairs in leading their groups to completion ofsénéasks, Altarum provided the groups with
worksheets (forms) and report-out templates. htemh, facilitators had available flip charts,
sticky notes, markers, etc., that they could ugbeat discretion to facilitate the breakout

sessions. These forms and templates are provwidédpendix A.

At the end of each day’s activities, the focus grtapic chairs provided a report out to the entire
group using the provided templates (or other visigg that they deemed appropriate). These
sessions served to foster interaction betweenkeyfoups and to allow cross-fertilization of
ideas between groups. This interaction and credsifation were further encouraged through
joint lunch time discussions on the first day arré@eption after the conclusion of formal focus
group activities on the first day.

After the completion of the Focus Group Kickoff Mieg, the Altarum team carefully reviewed
all the results from the all the groups and froesthdistilled the highest priority business needs
that the TARUT Study might address in the form i@fmpising pilot study themes and specific
pilot studies associated with each. These themépidots were then reviewed by the group
chairs (and some co-chairs), as well as by MDOTeptananagers for the TARUT Study (Bill
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Tansil, David Schade, and Larry Whiteside). Thiscpss resulted in a detailed list of pilot
themes and associated specific pilots targetecet MDOT’s business needs that served as an
important input to the second round focus grouptmge, and the conduct of these meetings is
described in detail in the following section ofsheport.

Conduct of Second Round Focus Group Meetings (MarcR006) |
Due to conflicting schedules for focus group pgsaats, the second round focus groups were
held at different times and places for each offitreegroups, and the precise schedule of
completed second round focus group meetings edliselow in Table 4. Identical to the
Kickoff Meeting, the second round meetings begaih witechnical briefing presented by
Altarum staff (Dr. Bob Shuchman for all groups gxcihe environmental applications group,
which received its briefing from Colin Brooks, Altem’s senior GIS analyst). At these
meetings, the technical briefing focused on preapgaication of remote sensing and other
advanced technology to the business needs idehafithe Kickoff Meeting. Thus, the second
round technical briefing showed some examples of festricted use technology and products
might help address the high priority data needsiafodmation gaps identified at the Kickoff
Meeting, providing the participants with an oppaity to imagine what else might be done to
meet their needs and what a fuller solution migbkllike.

Table 4: Schedule of Second Round Focus Group Meegjs

Focus Group Topic Meeting Date Meeting Location
Asset Management March 16 Kellogg Center
ITS and Operations March 27, April 19*Altarum, RCOC TOC
Environmental Applications  March 22 MDOT Headqueste
Traffic Congestion and SafetyMarch 15 Altarum

Security Applications March 16 Kellogg Center

*Note: Due to scheduling conflicts within the IT8Operations group, two separate meetings wetefbethis
group, thereby allowing higher attendance and ifygum both the chair and co-chair.

Again, like the Kickoff Meeting, the opening tectai briefing was followed by breakout
sessions (two, in this case, one late morning wnidh and one after lunch) during which the
participants focused on the developed pilot theamesassociated pilots and how well these
addressed the high priority data needs and infoomaiaps that they identified at the Kickoff
Meeting. The groups were then able to furthersgwviedefine, and add to the pilot themes and
pilots when and where they saw the need (the ngeatienda is provided in Appendix B).
Based on this possibly revised list of high priphbtisiness needs (or pilots), the groups were
then asked to detail the technical requiremenggs, (@mporal and spatial resolution, cost) that
restricted use technology would have to achievadet transportation systems. As a stretch
goal, the groups were also asked to identify measof success that could be used to evaluate
how well their high priority pilots met their bugiss needs.

To help the groups achieve these objectives, therg Ved by the same chairs and co-chairs as
were present in February, and again all five groupse provided with a facilitator and a
recorder. In most cases, the facilitators androEas remained the same as were present at the
February Kickoff, but in several cases one or ludtthese roles was filled by a different person
than the person who filled it in February. In dobati, the groups were once again provided with
forms to complete, and examples of these are pedvid Appendix B. Finally, once again,
facilitators had available flip charts, computensd other aids to use in their facilitation of the
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groups. All facilitators, for example, created atnx of critical needs and gaps versus the
suggested pilots as one approach for helping jjaatits prioritize the possible pilots. Some did
this via flip chart, while most used computer-dnivdisplay to create this visual aid.

Not counting Altarum employees, the second roundtmgs were attended by 60 participants in
total, including a high percentage of Focus Groiugkéff attendees (all second round focus
group participants are listed in Appendix B). Ongain, these participants represented a broad
swath of transportation expertise and wide ranga@dnizations, including:

« MDOT

* Michigan State Police

* Michigan Center for Geographic Information
» Other state agencies in Michigan

* Federal Highway Administration

* U.S. Environmental Protection Agency (EPA)
« U.S. Army TACOM

e County road commissions

« SEMCOG

* Local government

* Transit agencies

* Academia

e Industry

» Transportation planning and consulting firms
* Remote-sensing firms

After completion of the second round focus grotips,Altarum team began revisiting the
promising pilot themes and associated specifidgqiliocluding new ones that developed during
the second round meetings. This process is ongamndyfurther results from these meetings will
be available in subsequent reports. Thereforefaltmving sections, which presents the results
of the focus group meetings to date, focuses antsssom the Kickoff Meeting and
supplements these results with preliminary analystee second round meetings.
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RESULTS OF FOCUS GROUP KICKOFF MEETING

Working within the five topical groups listed abaweTable 3, participants in the Focus Group
Kickoff Meeting generated a large number of importaansportation problems, data needs, and
information gaps—business needs—that restrictedlatseand technology might be used to
address. In this section, the business needdfiddry the five groups are discussed and
synthesized into promising pilot themes and assedipilot studies that are candidates for
testing the ability of restricted use technologyreet transportation agency business needs in
Phase Il of the TARUT Study. The business needpeesented for each group in the order
listed below, and summaries of the raw results ypced by each group during the Focus Group
Kickoff Meeting are available in Appendix C.

* Asset Management

e ITS and Operations

* Environmental Applications

* Transportation Congestion and Safety
» Security Applications

Business Needs ldentified by the Asset Managementdsip |
During the Focus Group Kickoff Meeting, the Asseadgement group identified 31 important
transportation issues that it would like to seereslskd, and it rated six of these as critical (or
burning issues). Furthermore, for each of thes&wsining issues, the Asset Management group
developed a fairly detailed list of information gapat, if met, would improve the ability of
transportation agencies to better handle thesessstihese six burning issues, along with
examples of the information gaps for each, aredistelow.

1. Extending the useful life of road surfaces (bam&ditions, traffic volume, validation of
road condition)

2. Determining the impacts of truck traffic on raadfaces (validate axle load assumptions,
truck O-D studies, impact of truck traffic on roaaddurance)

3. Creating a comprehensive inventory of road aghviry facilities and conditions
locations of signs, signals, culverts, etc.; sfigtenabled roadway attribute data, such as
number of lanes, age, etc.)

4. Managing data more effectively to improve avallty and quality of needed data
(assessment of bridge conditions, subsurface stalaetails)

5. Tracking completed road improvements accurdsifity to see cracks, reliable
algorithms, improved orthophotos)

6. ldentifying the most appropriate type of imprment (treatment) for specific roads and
highways (effects of culvert failures on road, talpi. preventive decision support)

From these burning issues and 25 others thatntifcel, the Asset Management group
prioritized four issue clusters that capture itscal data needs. These were:

Road maintenance issue (captures gaps 1 amav2 ahd others)

Inventory and data maintenance issues (capfiaes 3 and 4 above and others)
Programmatic issues (includes gaps 5 and 6 arwvethers)

Level of Service issues (captures a numberharassues not in the six high priority
information gaps, such as traffic congestion, n&ing, etc.)
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In short, the Asset Management group tended tosfooussues and business needs clearly
implied by its name—that is, the group was prinyanterested in the data needed to perform
asset management functions and in handling andgeament of that data. For the most part, its
needs are fairly long term in nature, and the grfeltghat it needed only yearly updates for most
data needs, with every two years sufficient for sather (such as bridge condition) and every
3-6 months needed to examine the impacts of trankbe road surface. More details on this
group’s needs and requirements can be found in AgR.

Business Needs Identified by the ITS and OperationSroup |
The ITS and Operations group identified 41 burngsgies and organized these into five high
priority issue clusters. It also identified mamesific information gaps associated with these
clusters, and for all of these the group determthatlit needs fairly high frequency updates
(anywhere from every 5 to 15 minutes). Thus, & &nd Operations group developed a far
more stringent temporal update business need thamaised by the Asset Management group.
This group’s high priority clusters, along with exale data needs for each, are listed below.

1. System optimization (alternate routing, intetieecsafety, travel times on arterials)

2. Data management (real-time acquisition of d3éta on weather and pavement
condition; data handling, sharing; active safety)

3. Incident management (travel conditions, incid#att collection, re-routing, disasters)

4. Human factors (data access and travel informdtiopublic, parking information,
border-crossing data)

5. Human resources and operations (technology mhgslystem integration, standards,
staffing, training)

Of the specific information gaps identified by thgi®up, it determined that it needs relatively
high resolution data (no worse than 15-foot acoueax much better, 2- to 3-foot accuracy for
real-time data collection during incidents) updaggdry five minutes, in most cases. For some
of its gaps, however, it placed only a 15-minutéooger temporal update requirement. These
gaps with longer update requirements included qlengths in rural areas, at border, and in
static work zones (15 minutes) and traffic monitgrin rural areas and other areas lacking
traditional ITS infrastructure (every 15 minutesteery few hours, depending on season, time of
day, and location).

In short, the ITS and Operations group tended ¢agmn real-time or near-real-time data
collection of transportation network data, alongfmthe handling and management of that data.
Again, this is quite in line with the needs of I1&8d operations mandates, and more precise
details regarding the group’s data requirementseaiound in Appendix C.

Business Needs Identified by the Environmental Appdations Group |
The Environmental Applications group focused iscdssions within four broad topics, and used
these as the basis for identifying pressing trariapon system needs and for identifying critical
information gaps. These four broad topics aredigielow.

1. Obtain high quality, quantifiable data thatepeatable, verifiable, and validated that
saves the agency time and money (including dasdectko natural environments, built
environment, soils, subsurface conditions, noisequality, plant and animal habitat,
etc.)
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2. Improve communication related to data (e.golttain better visualization tools to
demonstrate need for projects, mitigation, etc.

3. Support better decision making (e.g., withinj@cbselection, alternatives analysis, etc.)

4. Integrate new technologies into process imprarerafforts (i.e., to improve quality of
information, save time and money, and integratstig and new data)

In addition to detailing these four topics, the Eonmental Applications group also developed
very detailed lists of data requirements for thiageeeds listed under its focus topic one above.
It organized these needs within several categaaissthese are listed below with a few
examples for each category. The full list candaenfl in Appendix C as part of the summary of
the group’s results.

» Subsurface features and sites (soil type, stomgest groundwater, geologic features)

» Surface features and sites (presence of threatenddngered, and invasive species;
wetlands; water quality; floodplains; land use;)etc

» Air quality issues (monitoring at regional and lbseales, biohazards and toxic plumes,
carbon monoxide levels, dispersion)

* Noise issues (traffic data, surface roughnessegeneigls)

» Vibration issues (soil moisture, soil type, subaoef geology, distance)

In short, the Environmental Applications focusednoany concerns and business needs unique
to its niche within most transportation agenciasluding a vast array of data needs on both the
natural and built environment—effectively, all thata needed to perform environmental impact
assessment of transportation projects and cortidsra/ell as to support analysis of alternative
solutions. Within the area of noise issues, howes@me of this group’s needs overlapped with
those mentioned by the Asset Management group.

Business Needs Identified by the Transportation Cagestion and Safety Group |
The Traffic Congestion and Safety group focuseéfiiarts within two related categories that
directly reflect its two overarching concerns, cestipn and safety. These two categories were:

» Collect, process, and analyze accurate and timegfiiyct data and traffic counts
» Collect, process, and analyze accurate and tinaly ah driver behavior and mobility

For the former of these two categories, the grafmdd a need for data sufficient to identify
and categorize (e.g., car, truck) individual vedscand to track road conditions in response to
traffic and weather. The group expressed a neebtein such data only periodically, such as
once a year, for planning purposes, but wantedate broken into finer periods (hourly by
month, for example) to enable modeling effortsnalfly, for the purposes of providing traveler
information, the group echoed the needs of thedii@&Operations group, expressing a
requirement for real-time data.

Within the driver behavior category, the group @gsed a business need of being able to detect
differences in driving patterns by time of day (ergsh hour or not). Again, it concluded that it
would need to able to detect and distinguish irthliad vehicles and that it only needed to obtain
the data periodically for most purposes of analyand planning, but that more frequent updates
would be needed to support traveler information.
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In short, the Traffic Congestion and Safety grouprad at very similar business needs for each
of two application areas. It also determined thebuld accomplish different things (planning,
modeling, provision of traveler information) deperglon the temporal resolution and update
frequency of the data. More specific statementhisfgroup’s results can be found in Appendix
C.

Business Needs Identified by the Security Applicatns Group |
The Security Applications group was driven by tsicerns for homeland security, border
crossings, and HAZMAT issues. In response, thasigifocused its discussions on three major
topics and elaborated needs and requirements ootithese topics. The third topic,
communications, was not further elaborated on, lee#he group determined that this topic was
related more to organization behavior, inter-aggroyocol, and communications technology
than to restricted use technology. The two tothes this group elaborated on are listed below,
along with data needs and information gaps assatiaith each.

* Vehicle tracking (overt tracking of certain criticeehicles and routing of HAZMAT
vehicles, including consideration of populationtegs, prevailing winds, network status)

» Operational issues (status of critical infrastruetincluding traffic, bridges, etc.;
mitigation of incidents, including re-routing, a&rnotices, and coordination; and use of
predictive “what-if” models)

In short, this group expressed a strong busine=d fog data related to surveillance of vehicles
and infrastructure, as well as on how to make aper@tions, models) of such data. As a result,
its needs vary from those requiring only low fregeyeupdates (such as location of infrastructure
elements and population) to those requiring reaétmonitoring, especially once an incident has
occurred. More details of this group’s results barfound in Appendix C.

Promising Pilot Themes and Pilot Studies Identifiedy Focus Group Kickoff Meeting |
The Focus Group Kickoff Meeting, which included bééchnical briefings to all stakeholders
and five breakout groups (see Table 1 for a ligheffive groups, along with the chairs and co-
chairs of each group) meeting for three sessiods, saccessfully identified numerous
transportation systems problems, data needs, &nation gaps (i.e., business needs) that
restricted use technology might address. In swithgg the results of the Kickoff Meeting in
light of the identified needs, the Altarum team eleped four broad pilot study themes that
could contribute to meeting the business needgifazhby the groups. Furthermore, within
each of these four pilot theme areas, the Altaramtalso outlined three or four specific pilots
that could be tested with the goal of testing thiétg of remote sensing and restricted use
technology to solve transportation system datasieedill important information gaps. These
themes and pilots were further vetted by the Altataam with the group chairs (and sometimes
co-chairs) after the Kickoff Meeting and prior teetsecond round focus group meetings. The
resulting four pilot theme areas, along with thecsfic pilots associated with each, are listed
below.

1. Assessment of Pavement Condition and Other Assdahrough Remote Sensing and
Advanced Algorithms

The first potential pilot them focuses on using oéensensing, along with advanced algorithms,

to assess MDOT'’s physical assets, especially pavesn&hrough this approach, Altarum and

MDOT would seek to demonstrate the ability to strlbae statewide data collection and allow
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faster, less expensive, and more objective assessah®IDOT assets. Furthermore, by
identifying approaches for improving the asset ngan@ent process, this pilot would also affect
traffic safety and congestion by enabling bettaigiens in the maintenance program. Within
this theme area, the Altarum team has also outlimext specific potential pilot studies:

a. Establish meaningful (high) correlations betwpawements assessments obtained via
remote sensing and advanced algorithms and standadition measures used by
MDOT currently (i.e., IRI, sufficiency, PASER, digts).

b. Estimate the effects of truck traffic on pavetm@ndition and highway congestion
by using remote sensing to establish, by lane @edttn, the volume of truck
(perhaps versus car) traffic on MDOT's assets.

c. Establish a spatially enabled inventory andssseent of non-roadway assets in the
MDOT right of way (e.g., culverts, bridges, rumBteps, signs).

2. Application of High Resolution Data to Environmental Analysis of Transportation

The second potential pilot theme area addressesetts of MDOT’s Environmental Section
and may be useful to other units of MDOT and treeSof Michigan (such as CGl), as well.

This pilot focuses on applying a wide range of degtiremote sensing products to several needs
identified by the Environmental Section. The thspecific pilots associated with these theme
areas are:

a. Complete a site corridor study along US-127uiag mapping geology and
hydrology, measuring and delineating wetlands,stiigag plant communities,
identifying animal habitat and connectivity betwdebitat patches, mapping general
land use in the corridor, and estimating impactsistorical properties.

b. Performing a watershed and wetlands study i thander Bay Watershed, including
mapping geology and hydrology, measuring and daling wetlands, classifying
plant communities, identifying animal habitat amhicectivity between habitat
patches, and mapping general land use in the oorrid

c. Using remote sensing to collect data and inféionahat will aid in identifying and
evaluating potential locations for a new internadilbborder crossing across the
Detroit River, including analysis of possible plastes.

3. Support of ITS and Traffic Operations

The third potential pilot theme area focuses orpsumg MDOT’s ITS efforts and other

highway operations activities. This pilot is desd to contribute tools and methods aimed at
improving the management and operation of MDOTfeastructure and thus positively affect
traffic congestions and safety, as well as incréfasesecurity of MDOT’s assets and the
traveling public that uses these assets. Withsitthrd theme area, the Altarum team developed
four specific potential pilot studies.

a. Link real-time (or near real-time) vehicle tranckdata to GIS and spatially enabled
traffic flow models to improve traffic operationadaienhance congestion avoidance.

b. Apply network-wide sensor data to calibrate aakitlate existing MDOT network
condition models by time of day and geographictioca including analysis of
historical patterns.

c. Use derived products to create high resolutiaa rand highway centerline data as an
enabler for ITS, VII, and other operations funcion
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d. Use sensors (imagery, tracking data, etc.)timate queue lengths and/or delay
times at international borders, including examimatf what delay measures are most
useful.

4. Support Origin-destination Data Collection

The fourth pilot theme area focuses on supportoligction of origin-and-destination (O-D)
data. If pursued further and successful, thismi@kepilot would assist numerous units and
activities within MDOT by developing techniques fming remotely sensed data (and possibly
restricted use algorithms) to collect O-D data ssran entire urban area for which traditional
methods of O-D data collection (such as stoppimg aad surveying drivers on roads and
highways) are problematic, because they interfetie tnaffic flow and can be dangerous for data
gatherers. Within this fourth theme area, the riltateam again has detailed three specific
potential pilot studies, and these are describé&uibe

a. Demonstrate technical ability to track a limitednber of vehicles using cellular
technology, infrared tags, or other low-cost tedbggp.

b. Successfully track a relatively large numbevaediicles (several thousand) in the
SEMCOG region.

c. Develop an area-wide O-D matrix for commercighicles in the SEMCOG region
based on a statistically viable sample of vehicle) emphasis on the international
borders.
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PRELIMINARY RESULTS FROM SECOND ROUND FOCUS GROUP M EETINGS

In March, the Altarum team reconvened the five fogtoups at various times and places. In
short, the March meetings built on the resultsheffebruary Kickoff Meeting, adding
refinements, new perspectives, and more detaitdthieal requirements. In March, for all
groups, the participants accepted the summari&sckbff Meeting exactly as presented (i.e., no
changes required), and all groups accepted thepitmirthemes as presented. One group, the
Security Applications group, also recommended a ti@m focused on transportation corridor
studies (see Table 5); see Appendix D for briefraanies of the second round meeting results.

The March groups also suggested some changes speléic pilots to allow the pilots to better
reflect the information, data, and business neétlsecspecific group requesting the change.
These suggested changes, organized by focus grpigp are presented in Table 5. These
changes include six new specific pilots addresssges ranging from traffic conditions (real-
time, construction zones) to transportation segassessments to air quality monitoring, as well
as some minor changes to the specific pilots tmetrged from the February Kickoff Meeting.

Table 5: Modifications to the Specific Pilots Requ&ted at Second Round Focus Group
Meetings

Focus Suggested Modification to Pilots

Group Topic

ITS and * Add pilot 2d: Use remote sensing technology to meaand monitor air
Operations quality in transportation corridors, especially@sponse to changes in traffic

operations and management in these corridors
* Add pilot 3e: Use imagery and sensors to deteatglengths in static and
mobile work zones
Security Modify pilot 1c to include inventory of environmefituilt, natural)
applications neighboring roadways
* Modify pilot 2a so as to make it not specific to-Ul%7
* Modify pilot 3a to add support of incident and egesrcy management
* Modify pilot 3b to link results to dynamic decisisaopport system
* Modify pilot 4a to detect anomalies and exceptitmsouting
* Modify pilot 4b to expand beyond SEMCOG region
* Add pilot theme 5: Use remote sensing and resttigge technologies to
thoroughly inventory existing and possible transgtoon corridors
« Add pilot 5a: Use remote sensing and restrictede@ology to assess
security status (threats, needs, strengths) fosp@rtation corridors
* Add pilot 5b: Use remote sensing and restrictedtiesienology to assess
environmental security threats and needs in tratesan corridors

Traffic * Rephrase pilot 1c: Establish a spatially enablgdntory and assessment of
Congestion non-roadway assets that affect traffic congestimhsafety
and Safety « Add pilot 1d: Use remote sensing and restrictedtesienology to collect

changing pavement condition data that affect tafingestion and safety
(e.g., road surface/weather, potholes)

* Add pilot 1e: Use remote sensing and restricteder@anology to collect
traffic data, including real-time and planning-ledata (e.g., to estimate
AADT), plus tracking of selected specific vehicles
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In March, the groups also set priorities for thiets, each given the opportunity to rank order its
top five choices for pilot studies with the mosbimise of meeting the business needs of the
groups. In practice, few of the groups actuallgsghas many as five high priority pilots, as the
groups tended to focus their energies on just gpiéats that they saw as most benefiting their
focus topic. Nonetheless, the groups had someapvar their choices, as shown below in Table
6, which lists each group’s prioritized pilots.

Table 6: Highest Priority Pilots for Each Focus Graip from Second Round Meetings

Rank Order Asset Mgmt. ITS & Ops. Envir. App. Traffic Cong. & Safety Security App.

1 1c 3a 2a 3c 3a
2 la 3d 2c 3a 3b
3 1b 3e 2b 3b 3c
4 N/A 2d*and 3¢ 1c le* 3d
5 N/A 3b 1b

* See Table 5 for definition of these pilots newthie second round meetings. All others are as
defined in the section that discusses promising il

As shown in Table 6, the pilots related to thensad& (Support of ITS and Traffic Operations)
were deemed the highest priority by three of thie §roups, while the asset management group
prioritized theme area 1 (Remote Sensing of Pave@endition and Other Assets) and the
environmental group prioritized theme area 2 (Agadion of High Resolution Data to
Environmental Analysis of Transportation). Furthere, the pilots within theme area 4 (O-D
Studies) were not deemed to be a priority by artheffive groups.
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CONCLUSIONS

Both of the two rounds of focus group meetings heldate as part of the TARUT Study have
been very successful, have provided a clear pidi@nsportation agency business needs, and
have enabled the Altarum team to detail potentlatgwith the promise of meeting these needs.
The Focus Group Kickoff Meeting, in particular, wkted in elaboration of many transportation
system data needs and information gaps that hthdeability of transportation professionals to
address critical issues that they face in theggsolFrom these critical gaps and needs, the
Altarum team derived promising pilot study themed associated specific pilot studies to meet
these business needs.

During the second round meetings, the groups furdfaned the pilots in light of transportation
business needs and prioritized the pilots accortdirteir ability to meet the groups’ critical
needs. From this process, three of the pilot thereas (Remote Sensing for Asset Management,
High Resolution Data to Support Environmental Asayand Support of ITS and Traffic
Operations) emerged as higher priorities, thougdriies where split regarding which of the
specific ITS and Traffic Operations pilots are loé highest priority. These issues will be
addressed in further detail during the third rofowlis group meetings.

In summary, the results of the two rounds of fogumip meetings held to date have provided the
Altarum team with excellent input to use to tegfhhpriority promising pilots in anticipation of

the third round focus group meetings to be helslay. At this meeting, the groups will be
reformed along the dimensions of the pilots, witl hew, recombined groups to be tasked with
detailing precise requirements, measures of sucardshe current costs of obtaining like or
similar data or information (or the value of havinfprmation or data not at all available today).
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APPENDIX A: Agenda, Forms, Templates, and List of Atendees from Focus Group
Kickoff Meeting (February 2006)

This appendix contains the primary materials useddnage and conduct the Focus Group
Kickoff Meeting, including the agenda, the workbdokms used by participants in their

breakout sessions, and the report-out templateshystacilitators, recorders, and chairs to

present results to the entire group. It also dosta list of all attendees at this meeting.
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L /4L

T oah 1L P

March Focus Group Meetings Attendees

Carroll
Fowler
Fulcher
Grevstad-Nordbrock
Hanf
Lamrouex
Matousek
Mcallister
McEntes
OMalley
Penninglon
Feid
Ruggles

Asset Management

Chesbro Gil
Hudak Ken
Jordan Mark
Khasnabis Enehamay
Lambert Lou
Loehle Bill
Schafer Patrizia
Sintlawski Scott
Slattery Robert
Snall Charles
Swanson Eric
Tansil Bill
Vibbert Ron
Warran Steve
White Todd

Environment

Jon
Steve
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Ted
Tom
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Paul
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Mike
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Dave

MDOT
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MDOT
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MDOT-BTF

MOOT

Kent Cty Rd. Comm.

Qakland County Road Commission
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MDOT
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Bierlein Dawn
Hedden Chris
Hoevel Marrie
Krueger Gregory
Lambernt Lou
Schultz Jim
Spica Frank
VanStensel David
Whiteside Larry

Security
Coulier Eric
Fern Steve
Grasman Fred
Harris Dennis
Melhiebel Laura
Phifer Elleen
Phillips Jim
Powers Robert

Traffic Cong. Safety

Abu-Lebdeh Ghassan
Bott Mark
Boyd Pamela
Bruff Tom
Hug Edward
Lufti Mo
hcCond Mark
McLellan Dave
Schade Dave
Winkler Brad

RCOC
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MDOT-ITS
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MDOT

MDOT
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Michigan State Police
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MDOT
MDOT
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osu
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MDOT-BTP
MDOT
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AGENDA FOR FOCUS GROUP KICK-OFF MEETING
February 7-8, 2006

Purpose of Meeting:To assemble a group of transportation expertstebksh a set of detailed
requirements for transportation applications ofrreted use technology to meet critical
transportation needs

Desired Outcomes from Meeting
» Each of five groups identifies the burning issuet it faces in the transportation sphere;
identifies information, data, and technique gajpetee to these burning issues; and
produces detailed requirements for addressing tese with restricted use technology

Approach

» Stakeholders obtain concrete and coherent undeistaof their role (and their
individual group’s role)

» Stakeholders gain a basic knowledge of techniqadluidities (EO and RADAR, etc.)

* Groups complete a first cut on desirable applicatiwithin topical areas—first step
toward requirements definition

» Groups gain experience working together and estalglioup norms

* Groups plan for their future activities

February 7, 2006 (Day 1)
8:15 Check-in and continental breakfast

9:00 Meeting commences
» Bill Tansil of MDOT welcomes attendees and introglithe TARUT Study and the
Altarum team
* Ken Baker provides welcome statement on behalfltzrdm

9:15 Mission Statement (Bob Shuchman)
* Importance of TARUT Study to state and nationallgead objectives
* Why attendees are important to the process
» Altarum team overviews plans for the 1.5-day megtin
» Altarum team motivates attendees

9:30 EO and RADAR Briefing (Altarum team)
» Altarum staff briefs attendees on EO and RADAR tetbgies and their capabilities
* Includes theory and examples
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11:00 Focus Group Assignments (Richard Wallace)
» Altarum team gives the breakout groups their ovassdignments for the 1.5 days
(logistics, deliverables, process)

11:15 Breakout Session 1 (Icebreaking, Introdusti®ision)

» Initial small group activity to get members of thdividual groups acquainted with one
another and starting to address their mission{Be primary tasks for this session are to
make introductions and to describe visions forfthiere (next-generation) transportation
system

12:00 LUNCH
* Includes MDOT Vision Statement for TARUT Study (KiBteudle)

1:30 (Reconvene) Breakout Session 2
* This session picks up where the Introductory Breakeft off. Now that introductions

are over and some initial visioning of future tramtation systems has been
accomplished, stakeholders outline the “burningass that affect transportation under
their purview (their topical area), as well asheit geographic area); perform a gap
analysis to identify data, other information, aadhnologies/techniques that, if available,
would assist in addressing these burning issuesdeieving the vision); cluster
issues/gaps, as needed; rank issues/gaps fronshighewest priority

3:45 Break/Group Chair Prep Time
» Time for a true break for most of the participaatsl also time for the chairs of the five
groups to prepare their thoughts and slides forepert out

4:00 Report Out Day 1
» Group chairs report out to the larger group ustagdard forms/templates provided by
the Altarum team (~10 minutes per group)

5:00 Social Hour (end of formal program for Day 1)
» Drinks, appetizers, etc., to allow for informatioeraction between participants

6:30 Dinner meeting between Altarum team, Focusu@©hairs, and Facilitators

* Review status of group activities and progresssssuccess so far, make adjustments
for Day 2 (if deemed worthwhile)
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February 8, 2006 (Day 2)
8:00 Continental breakfast

8:30 Featured Technical Presentation: Cutting ERigmote Sensing Techniques for
Transportation

9:30 Breakout Session 3
* Outline detailed requirements for restricted us@nelogy to fill the high priority gaps
identified the previous day

11:30 Break/Group Chair Prep Time
» Time for a true break for most of the participaatsl also time for the chairs of the five
groups to prepare their thoughts and slides fordpert out

11:45 Report Out Day 2, Next Steps, and Lunch
* Working lunch during which chairs report out focerd time and groups establish next
steps

1:00 END
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BREAKOUT SESSION 1 (DAY 1)

Goal: Acquaint focus group members with one another #ad grogress on the group’s mission
for the 1.5 day meeting.

Activities
1. Briefly describe your vision(s) for the next-geation transportation system; what does it
look like, what characteristics does it have? Etc.
2. Take a few minutes for introductions. Each mends the group should introduce
himself or herself: name, organizational affiliaj@nd statement of vision.

Time: You have about 45 minutes, until the lunch brealcamplete these two activities.

VISION FOR FUTURE TRANSPORTATION SYSTEM

Describe your vision for Michigan’s (or the natishtransportation system twenty years from
now in one sentence:

NOTES
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BREAKOUT SESSION 2 (DAY 1)

Goal: Develop a prioritized list of important transpoiat system problems and data needs for
your topical area (e.g., asset management, ITS®pardhtions, environmental applications, etc.)/

Activities
» List the most pressing (or burning) transportatgsues (the ones that keep you awake at
night) that you face in your position
» Clearly define these issues and describe why treeyrgortant
* Group these burning issues into logically similaisters
* Prioritize these groups or clusters from highesoteest priority

* Detall the data, information, and technology gagsoaiated with these high priority
clusters

Time: You have about two hours to complete these aa#itiAt the end of this period, the

group chair(s), aided by the group’s facilitatodaacorder, will have about 15 minutes to
prepare a brief presentation to report out tohaigroups.

MOST PRESSING TRANSPORTATION ISSUES THAT | FACE

In my position, the most pressing transportatiolaed issues are:

1.

The next step is to discuss these issues withgrmup members. Your group chair and
facilitator will lead you through this process.
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BREAKOUT SESSION 2 (DAY 1)

CLUSTERS OF ISSUES
As a group, try to form some logical “clusters” pfessing (or burning) issues. For example,
you may detect several issues that share datanigaebs, personnel, etc. List/describe those

clusters here:

If possible, reach a consensus on the most pressing clusters that affect your focus area (e.g.,
asset management, ITS, etc.).

CONSENSUS VIEW ON MOST PRESSING TRANSPORTATION ISSLES
The most pressing (or burning) issue clustersamsgportation related to our focus area are:

1.

BREAKOUT SESSION 2 (DAY 1)

26
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GAP ANALYSIS

To better address these most important issue cBjstee need better data, information,
technology, and techniques. Define the gaps. akayhey important? Provide additional
explanation of these gaps, as needed.
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BREAKOUT SESSION 3 (DAY 2)

Goal: Detail the technical characteristics that restdaise technology would need to achieve to
close the gaps identified and described for yoghést priority issue clusters

Activities

* Reuvisit your analysis from yesterday afternoon—hgwad a good night’s sleep, do
your clusters and priorities still make sense?

» Start with your highest priority cluster and itsasiated gaps and detail the technical
characteristics needed by restricted use technatoggldress this issue/gap. At a
minimum, work out the spatial and temporal requeats for data, but also impose
requirements along other dimensions as you séedfitiware, software, products, etc.).

Time: You have about two hours to complete these aa#itiAt the end of this period, the

group chair(s), aided by the group’s facilitatodaacorder, will have about 15 minutes to
prepare a brief presentation to report out tohalgroups during a working lunch.

Take a few minutes to review your prioritized liftissues clusters. Do the issue clusters still
make sense? Does your rank ordering of these cdgsikers still make sense?

UPDATED PRIORITIZED LIST OF ISSUE CLUSTERS

Our five top priorities now are:
1.

2.
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BREAKOUT SESSION 3 (DAY 2)

The final job for your group to complete, besidgeeaing on a schedule for your next meeting,
is to develop technical characteristics for addngsthe data, information, and technology gaps
associated with your highest priority issues clissté hese characteristics should be as detailed
and specific as possible and should concentratcesly on the dimensions that you have seen
detailed over the last 1.5 days during the expedgntations. That is, they should look at
characteristics such as spatial (how fine-graiaed) temporal (how often) resolution, as well as
others that are important to your group (e.g.,,dustdware/software concerns, etc.). Start with
your highest priority cluster and associated gagis) continue working through your top five
until time is up.

TECHNICAL REQUIREMENTS FOR HIGHEST PRIORITY ISSUE A ND GAP

Our highest priority issue cluster and gap(s) are:

Desired technical characteristics to address thp(gpare:

Spatial resolution:

Temporal resolution:

OTHER ( )
OTHER ( )
OTHER ( )
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BREAKOUT SESSION 3 (DAY 2)

TECHNICAL REQUIREMENTS FOR SECOND HIGHEST PRIORITY ISSUE AND
GAP

Our second highest priority issue cluster and gpp(s:

Desired technical characteristics to address thp(gpare:

Spatial resolution:

Temporal resolution:

OTHER ( )
OTHER ( )
OTHER ( )
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BREAKOUT SESSION 3 (DAY 2)

TECHNICAL REQUIREMENTS FOR THIRD HIGHEST PRIORITY I SSUE AND GAP

Our third highest priority issue cluster and gapésg:

Desired technical characteristics to address thp(gpare:

Spatial resolution:

Temporal resolution:

OTHER ( )
OTHER ( )
OTHER ( )
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BREAKOUT SESSION 3 (DAY 2)

TECHNICAL REQUIREMENTS FOR FOURTH HIGHEST PRIORITY ISSUE AND
GAP

Our fourth highest priority issue cluster and ggse:

Desired technical characteristics to address thp(gpare:

Spatial resolution:

Temporal resolution:

OTHER ( )
OTHER ( )
OTHER ( )
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BREAKOUT SESSION 3 (DAY 2)

TECHNICAL REQUIREMENTS FOR FIFTH HIGHEST PRIORITY | SSUE AND GAP

Our fifth highest priority issue cluster and gapése:

Desired technical characteristics to address thp(gpare:

Spatial resolution:

Temporal resolution:

OTHER ( )
OTHER ( )
OTHER ( )

Be sure to settle on your preferred next meetirtg.d&he recommended date is March 15-16
here at the Kellogg Center. Does that work yoougf If not, then when and where:

NEXT MEETING DATE

Our next meeting date is:

Location:
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Transportation Applications of

Focus Group Kickoff
Kellogg Center, East Lansing, Ml
February 7-8, 2006

@VIDOT

= TARUT =

Py /B S0E. & ilagn Cevter, Ea Lo, I

Restricted Use Technology Study

RMDOT Report Out Day 1: Future Vision
-~ [Insert Focus Group Topic Here]

& Vision for future fransponation system in Michigan
— [Hey elemeant 1]
- [Fey alemeant 2}
- [and &2 on]

Febramy 7-5 IS, Kelkgyy Comern, Cwi Lamre, M1
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FvnoT

Report Out Day 1: Burning Issues
o [Insert Focus Group Topic Here]

& Burning issues for [focus group topic]
- [Burning izsue 1)
— [Burning izsue 2]
- [Burning izsue 3]
— |and =0 on]

& Prioritized and combined issue clusiers
1. [Highest priority izsuse cluster)
2. _EhE'i:“: I'IIQI'IE'EI DNonTy 13U :Ius:.e-r_
3. [Third highest prionty issus clustar)
4. [And =0 on]

Febramrp T-8, 1006, Kellayy Caier, Emi Laserg, M1

BT Report Out Day 1: Gap Analysis
. [Insert Focus Group Topic Here]

4 [Highest priority issue clusier)
- [:lE'r ne the data, intormsation, techn ogy QEFIIE-: asaociatad with issue;
current v, future desired E.[i'.E'.
— [Wihy is thiz gag imgortant]
- [.':-.22 Honal EIFIIEI'IEIZ :*'.'-:Ie-scrlpt o, &3 “éé:é:]

i [Second highest pricrity issue cluster]
— |Denhne the datz, informetion, technology gapis) associated with 1ssue:
cument ¥, uiure desired stale)
— [Wuhy i thi= gao imgortant]
- |_.'3-.££ tianal e:-cplanat :"'.'IZIE'S-\_"TIFIIZ o, &3 "'éé:é:j

& [Third highest pricnty issue cluster]
- [:lE'r ne the data, intormation, techno ogy QEIFIIE-: asaociated with issue;
current v, Tuture degired E.[i'.E'_
— [Why is thia geo irmgortant]
- [.'3-.22 Honal EIFIIEI‘IEIZ :".'l:lE'Sq_"rIFl[ o, &3 “ii:i:]

Febramry T-8, 1006, Kellagy Caier, R Lasrg, M1
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W07 Raport Out Day 2: Technical Characteristics
i [Insert Focus Group Topic Here]

4 [Highest priority issue custer and itz gaps]

— Spatial resclution (relative, sbaolute)
s [Sgrificant, mearingful improvement over currend)
s [Ulirmale goall

— Temporal resolutien (how ofien updated?)
= [Smrificanl, mearingful improvement over current]
= [UHirsale goal)

— [Other desired characteristics..

Febraary 7-8, 1008, Kellsyy Cavier, Esei Larsarsg, M1 i

WIOT Raport Out Day 2: Technical Characteristics
. [Insert Focus Group Topic Here]

4 [Second highest pricrity issue cluster and its gaps]
— Spatial resclution (relative, sbaolute)
s [Sgrificant, mearingful improvement over currend)
= [Uimrsale goal)
— Temporal resoluticn (how often updated?)
= [Smnificanl mearingful improvamenl ovaer current]
= [UHirsale goal)
- [:_;'.her degired charactenslics

Febrasry T-8, 1006, Kellogy Cevier, Esi Laserg, M1 5
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#apoT Report Out Day 2: Technical Characteristics
. [Insert Focus Group Topic Here]

& [Third highest pricnty issue cluster and its gaps]
— Bpatizl resoluton (relative, sbaolute]
= [Sgrificant mearingful improvement ovar current]
= [Ulirsale goal]
— Tempaoral regolution (how often updated?)
= [Eigrificant, mearingful improvamenl ovar cuerent]
= [UBirsale goal]
- [Zher desired characteristics. .|

Febragey 7-K, 100, Kellssy Cevior, Esi Larsursg, M1

#IMT Report Out Day 2: Technical Characteristics
. [Insert Focus Group Topic Here]

& [Fourth highest prionty issue cluster and itz gaps]
— Spatial resclution (relative, sbaoluts)
= [Zigrificanl mearing ful improvement ovar current]
= [UHireale goal]
— Temporal resolution (how ofien updated?)
= [Egrificant mearngful improvement over current]
= [Ulirmale goal]
— |Sther degired charactenshcs. .. |

Febraary T-8, 100, Kellogg Camier, Esi Lassrsg, M1

Business Needs Identified by the Focus Groups

Altarume®

37



#I00T Raport Qut Day 2: Technical Characteristics
o [Insert Focus Group Topic Here]

i [Fifth highest pricrity issue cluster and its gaps]
— Spatial resclution {relative, sbaolute)
= |Smniicanl, mearingful improvamenl ovaer eurrent]
= [UHirmsie goall
— Temporal resolutien (how often updated?)
= [Sigrificant, mearingful improvamenl ovar current)
= [UHirsale goall
— |"Zther desired charactenshcs...

Fobrasry T-8, 1006, Kollsy Cavier, s Lorsorg, M1 5
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APPENDIX B: Agenda, Forms, and Templates from SecahRound Focus Group Meetings
(March)
This appendix contains the primary materials useddnage and conduct the second round

focus group meeting, including the agenda and elesmgd the workbook forms used by
participants in their breakout sessions. It almata@ins a list of all attendees at these meetings.

-
/& March Focus Group Meetings Attendees
Agsst Management s
Chasbno el LOOT Blerlen Daan RCOC
Hudak wen Qaklang County Road Comnyssion Hedden Chris Camoridge Systematic
Jardan Aark MDOT Real Estate Hoeyel raorris FHWA-M
Khasnas Snehamay W3 - Engineering Krueger Gregory MOCT-ITS
Lambart o Cambriage Systematc Lambert Lou  Cambridge Systematic
Loente s MoOT Schuitz Jim MOOT
Senater Samiza  MDOT e
Sintkowskl Scon akiang County Road Commissian inisadBO Frank .
Siatiery Rotert  Genessee Co. Road Commbsion Vansiencel David MDOT
Snell Chares  Oaklang County Road Comnission Vihiteslds Larry MDCT-8TF
Swanson e MICG
Tans! i MDOT-8TR
Vinben Ao WOOT )
waren sieve  Kent Oty R Comm. ) Savimy R .
wnite Toekd Qakiang County Road Commission Couller e US Army -TACOM
Fam Steve SMARTBUS
Grasman Fred MEDC
Harns Senmis  MSE
Neainlede Laura MDOT
Environment Prifsr Zlesn MDOT-FwySately
- Phillips Jim GM
Carroll Jon MDO il . Beniron @iode ke
Fowler Stove MDOT PoOanrs Ronern Michigan State Poilce
Fulcher Gerad M DEQ
Greveiad-Nordbrook  Ted M.S. Historical So¢ Trafflc Cong. Satsty
Har Tom MDOT . P
Atu-Lebdeh nassan  MsU
Lamrouex Maly MDOT wr ’ e pamas
patousek setnany  MDOT e Pmmals  MDOT
KACAlster Paul MDOT-Environ 5::;:‘? Tom SENCOS
MoEree 8ii Ra. CommiOaKiand i coward  SEMCOR
C'Maliey Mike MDOT L Mo ReOC
Fenningien Wike MDOT MoCond Mark sl
Reld M U8, Amy TARDEC Me_elan Dave Intermap
Ruggies bave MR Schade Dave MDOT-BTP
Winkler Srag MDOT
14
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@®@MDOT

Michigan Department of Transportation

= TARUT

Transportation Applications of Restricted Use Technology

Agenda:

8:30
9:00

10:00
12:00
1:00
4:00

4:30

Continental Breakfast (Food Provided)

Introduction
¢«  Previous Meeting Outcomes
o Focus of Meeting
¢ Technical Overview

Focus Meeting
Lunch (Food Provided)
Resume Focus Meeting
Action Items
¢ Schedule of 3rd Meeting in May

¢ Summarize the Day

Meeting Ends

Business Needs Identified by the Focus Groups
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BREAKOUT SESSION 1 (MORNING)

Goal: To review the draft of “Promising Pilot Study AsesBmerging from February’s Focus
Group Kickoff Meetings” and compare it to your gpasihigh priority data, information, and
other needs.

Activities:

1. Your facilitator will briefly summarize the matals (notes and report outs) that your
group developed in February: Do they still makess@nAre the group’s preferences and
needs captured accurately? Modify them as needed.

2. Walk through the draft document (“Promising P#tudy Areas Emerging from
February's Focus Group Kickoff Meetings”) and comegpia to the high priority
(“burning”) issues, information gaps, and data sabdt you developed in February.

3. If needed, modify or add to the list of promgsilots so that they better meet your
group’s priorities.

4. Rank order (top 5) the promising pilots (inchglany new or modified ones that you
developed) in terms of their ability to meet thghpriority needs of your group (Asset
management)

Time: You have about two hours, until the lunch brealcdmplete these four activities.

REVIEW OF FEBRUARY FOCUS GROUP OUTPUT

Notes or comments on your group’s products fronrraety:

BREAKOUT SESSION 1 (MORNING)
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REVIEW OF DRAFT OF PROMISING PILOT STUDIES

Notes or comments on promising pilot studies:

TOP 5 PROMISING PILOTS FOR ASSET MANAGEMENT GROUP

Our top five pilots are:

1.
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BREAKOUT SESSION 2 (AFTERNOON)

Goals: Detail the technical characteristics that restdaise technology would need to achieve
to successfully complete your group’s highest frquilots. This includes both detailing
requirements for data, information, and producisyall as establishing criteria for success from
the perspective of asset management.

Activities:

» Based on your rank ordering of potential pilotsrirthis morning, start with your highest
priority pilot and detail the technical charactiecs needed by restricted use technology
to achieve success from the perspective of assghgeaent. Technical requirements
could include spatial and temporal requirementslfda, but they could include other
requirements, too (hardware, software, analytibnepes, derived products, etc.).

» Develop criteria for success for your top priopilots from the perspective of traffic
safety and congestion. When and where you cane tiese criteria as specific and
measurable as possible.

Time: You have about three hours to complete these aesvi
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BREAKOUT SESSION 2 (AFTERNOON)

REQUIREMENTS FOR HIGHEST PRIORITY PILOT STUDY

Our highest priority pilot study is:

Desired technical characteristics, products, dat,., to come from pilot to meet the needs of
asset management group are:

Required data, derived products, other informateo, Where possible, specify needed spati
and temporal resolution and/or other specific nesquents:

Criteria for evaluating successfulness of thisgaprity pilot from the perspective of the asset
management group (specific, measurable criteribes® are:

al
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BREAKOUT SESSION 2 (AFTERNOON)

REQUIREMENTS FOR SECOND HIGHEST PRIORITY PILOT STUD Y

Our second highest priority pilot study is:

Desired technical characteristics, products, dadt,., to come from pilot to meet the needs of
asset management group are:

Required data, derived products, other informato, Where possible, specify needed spati
and temporal resolution and/or other specific nesyuents:

Criteria for evaluating successfulness of this sdduighest priority pilot from the perspective
the asset management group (specific, measuratddacare best) are:

al
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BREAKOUT SESSION 2 (AFTERNOON)

REQUIREMENTS FOR THIRD HIGHEST PRIORITY PILOT STUDY

Our third highest priority pilot study is:

Desired technical characteristics, products, dadt,., to come from pilot to meet the needs of
asset management group are:

Required data, derived products, other informato, Where possible, specify needed spati
and temporal resolution and/or other specific nesyuents:

Criteria for evaluating successfulness of thisdtighest priority pilot from the perspective of
the asset management group (specific, measuratddacare best) are:

al
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BREAKOUT SESSION 2 (AFTERNOON)

REQUIREMENTS FOR FOURTH HIGHEST PRIORITY PILOT STUD Y

Our fourth highest priority pilot study is:

Desired technical characteristics, products, dadt,., to come from pilot to meet the needs of
asset management group are:

Required data, derived products, other informateda, Where possible, specify needed spatial
and temporal resolution and/or other specific nesyuents:

Criteria for evaluating successfulness of this flotmighest priority pilot from the perspective of
the asset management group (specific, measuratddacare best) are:
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BREAKOUT SESSION 2 (AFTERNOON)

REQUIREMENTS FOR FIFTH HIGHEST PRIORITY PILOT STUDY

Ouir fifth highest priority pilot study is:

Desired technical characteristics, products, dadt,., to come from pilot to meet the needs of
asset management group are:

Required data, derived products, other informato, Where possible, specify needed spati
and temporal resolution and/or other specific nesyuents:

Criteria for evaluating successfulness of thidftitghest priority pilot from the perspective of
the asset management group (specific, measuratddacare best) are:

al
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APPENDIX C: Summary of Results from Focus Group Kidkoff Meeting (February 2006)

This appendix contains brief summaries of the duppoduced by all five of the breakout groups
from the Focus Group Kickoff Meeting held at thelggg Center on February 7-8, 2006. These
summaries are presented by group in the follownagio

* Asset Management

e ITS and Operations

* Environmental Applications

* Transportation Congestion and Safety
» Security Applications
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Review of Asset Management Focus Group Meetings kebruary 2006

Prioritized issue clusters from 31 issueg6 of which were identified as burning issues)

Road Maintenance | ssues
(e.g.,1. how extend life of road surfaces; 2. truck traft impacts on road surface;
setting of spring road restrictions; minimizing doaaintenance impacts on traffic ...)
I nventory and Data Maintenance | ssues
(e.g.,3. comprehensive inventory of facilities and condibns; 4. effective data
management to improve data availability and quality real time data collection of
traffic, road surface temperature, etc. ...)
Programmatic | ssues
(e.g.,5. accurate tracking of completed road improvementss. identifying which
road needs what type of improvementroad maintenance activity prioritization ...)
Level of Service | ssues
(e.q., traffic congestion, traffic re-routing; nested use lane utilization ...)

Information Gap Examples on the 6 Identified Burning Issues:

1. Extent Life of Road Surfaces Example — Validat®oad Preventive Maintenance

Validate road condition Base conditions (up to 12 ft deep)
One mile segments Traffic use and volume information
Rutting (¥4 inch or more) Data needed annually

2. Truck Traffic Impacts Example — Need to Know Whad is Happening on the System
Validate axel loading assumptions Truck impacts on surface endurance
Truck origin/destination studies Need network wide information
Type and weight of trucks Data needed every 3-6 months

3. Comprehensive Inventory Example — Transportatio Feature Location & Condition
Signs, signals, guard rails, culverts... How keep inventory current?
Attributes (e.g., number of lanes, age Network wide, event generated
of feature, performance of feature...) updates

4. Effective Data Management Example — Need data domridge Condition
Assessment of structural issues Subsurface Structural Details
Data for federal inspection Condition assessment every 2 years

Capital vs. preventive improvements

5. Tracking Improvements Example — Need Data (Aerig) on Road Improvements

Must “see” cracks Confirmation of significant changes
Need reliable algorithms Network wide information
Improved orthophotos Annually (typically summertime)

6. Needs for Road Improvements — Causes of Drainaga Pavement (culvert failure)
How culvert failure impacts roads
Detect failure before occurrence
Requires resolution up to 30 ft deep
Required on event driven basis
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ITS and Operations Summary from February Focus Grogp Meeting

Prioritized Issue Clusters (from 41 burning issues)

» Systems optimization

(e.g., alternate routing, intersection safety, mpation, arterial travel times,
performance standards, parking mgmt., make uséaf we have)

* Data management

(e.g., real-time acquisition, data on pavement itiamg, weather, market
opportunities, processing, handing & sharing dattiye safety, costs)

* Incident management

(e.g., collection of data, investigations, travehditions, alternate routing, disasters)

e Usersor human factors

(e.g., data access, travel info, stimulate intefest parking, efficient border

crossing)
e Human resources or operators

(e.g., adopting technology, integration into systappropriate use, standards,

staffing, training, create markets)

Data and Information Gaps:

Specific Gap Cluster

Spatial Needs

Temporal Needs

Queue lengths in rural areas, border Sys. optim.

object: 15’

frequency: 15 min
delivery: <5 min

crossings, static work zones Data mgmt.
Incid. mgmt.

Queue lengths in moving operations Sys. optim.
Data mgmt.
Incid. mgmt.

frequency: 5 min
delivery: <5 min

Traffic monitoring in rural areas and Sys. optim.

frequency: 15 min to 4 hrs
delivery: <5 min

frequency: 5 min
delivery: <5 min

frequency: 5 min
delivery: <5 min

frequency: NA
delivery: NA

frequency: 5 min — 24 hrs
delivery: <5 min

areas w/o traditional ITS Data mgmt.
infrastructure Incid. mgmt.
During-event data collection & post- Sys. optim.
critique Data mgmt.
Incid. mgmt.
Operators
No access to data to determine how Data mgmt.
alternate routes are working Incid. mgmt.
Automated analysis of imagery &  Data mgmt.
artificial intelligence Operators
Users
Performance measures & validation Sys. optim.
Data mgmt.
Incid. mgmt.
Operators
Access to real-time data All clusters

freqey: 5 min — 24 hrs
delivery: <5 min

Business Needs Identified by the Focus Groups
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Environmental Applications Summary from February Focus Group Meeting

Future Transportation System Vision

Better, more integrated, more proactive trangpiort planning that is efficient and
environmentally friendly.

An efficient, adaptable, and multi-modal systéwat fits with its surroundings
(environmentally, culturally, aesthetically) anebypides for good land stewardship during
planning, construction, and in operation.

A system that allows for the use of comprehen&ivategrated environmental data from a
variety of sources, in a user-friendly format, éafale early in the planning process and
accessible throughout the lifetime of the system.

Most Pressing Transportation Issues (not in prioriyy order)

1.

Obtain good quantifiable data that is repeatatdgfiable, and validated, and saves time &

money. Be able to analyze the data for efficiatislon making and predicting projects’

effects. Data and analysis related to: archaecdbgites, historic buildings, relic

foundations, and historical planned landscape featu

- Subsurface anomalies incl. geologic featuresergrdund tanks, soil contaminations

- Existing wetlands and hydric soils

- Suitable wetland mitigation sites

- Plant communities, habitat types, and general lesse

- Wildlife corridors

- Above & below ground hydrology and drainage patencl. bathymetry

- River-crossing construction

- Use and efficiency of transportation system (soand facilities) incl. vehicle types,
counts, density

- Environmental impact assessments, incl. old ptejwith inadequate EIS

- Air toxics monitoring

- Noise and vibration issues

Data Communication: Be able to communicateptivpose of and need for projects,
alternatives analysis, mitigation development, amdronmental impact especially through
good visualization tools. Help with agency-to-agyeoollaboration, public communication,
informing political decision making, and externakiyn & developments teams.

Decision Making: Supporting better decision mgkor project selection, alternatives
analysis, and environmental impact analysis usesj burrent environmental data.

Process Improvement: Be able to integrate eetrologies into Process Improvement
efforts. Benefits would be:

- Improving the quality of information

- Saving time & money

- More accurate information

- Ability to integrate existing & new types of dadad obtain a larger sample of data.
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Gap Analysis
1. Being able to gather & analyze data

- Validating professional judgment with timely data
- Be able to accomplish new tasks that MDOT camtently do
- Data gaps exist in:
- Archaeological site data
- Wetlands mitigation locations
- Threatened & endangered species
- River-crossing data
- Underground storage tanks
- Historic buildings
- Landscape evaluations
- Land-use change analyses
- Air quality parameters
- Viewshed analyses
- Etc.
Why importantFor regulatory and statutory needs; customerg waknow you have
good data.

2. Communicating data with multiple stakeholders
- Gaps in visualization techniques.
- Effective communication of complex data
- Sharing data that meets clearly understandabladat standards
- Securely sharing data
- Improving data sharing ability with stakeholders
Why important Stakeholders and customers should be able tastade the data being used
for decision making.

3. Improving decision making

- Gaps are the previous two bullet points, haviogdydata & analysis and being able to
communicate them effectively. This is the ultimgtal — to make the best decision.

4. Improving processes
- Processes can be improved with access to better&danalyses, better communication,
and improved decision making.

Technical Characteristics for Data and Analysis Gap

1.A. Identifying subsurface features and sites

A Soil type (multiple factors)

A Vegetation (multiple factors)

A Fine-scales surface condition Historic building outlines
(roughness) Context of archaeological sites to

A Storage tanks surrounding landscape

A Ultilities Geologic features

Groundwater
Maritime archaeology

> > > >

>
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Example spatial & temporal resolution needs:

— Soils — existing spatial resolution is fine foamy purposes, but more up-to-date soils
data are needed. Finer resolution may be needed.

— Vegetation — resolution need varies by projgoe fyactivity, and level of interest. 1/10
acre minimum mapping unit for some MDOT projecdsts. Very fine scale for

individual projects.

— Subsurface sites — has to be better than 30mskand
— Resolution needs will vary for all our issuesetgging on the project type, area covered,

and what is being investigated

1.B. Identifying surface features and sites

> > > >

Threatened & Endangered Species
Invasive species

Wetlands

Structures — historic & contemporary
Floodplains

Drainage patterns

Manmade landscapes

Wildlife issues

Example spatial & temporal resolution needs:
— Wetlands: 1/10 acre example

> > > > > > >

Vegetation/plant communities
Water quality, quantity
Viewsheds

Land use

Light pollution

Surface contamination
Surface geology

— Land-use: Better than traditional land-use mapsH as ones based on Landsat data)

“I need to see what | need to see.”

1.C. Air quality issues

A
A

A

A

Monitoring

Regional & local scales

— Sources strength

— Dispersal/movement

— Duration

Higher resolution than limited existing data
— Real-time picture

Biohazards and toxic plumes

1.D. Noiseissues

> > > >

Traffic data

Surface roughness

Surface type

Adjacent roadside conditions

Level (dBA)

Nearby local land-use & vegetation
Traffic characteristics

Baseline measurements

Business Needs Identified by the Focus Groups

— Particulate matter
— Ozone monitoring
— Carbon monoxide
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1.E. Vibration issues

A Soil moisture

A Soil type

A Subsurface geology
A Distance
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Traffic Congestion and Safety Summary from FebruaryFocus Group Meeting

Collect, process, and analyze accurate and timehath/traffic counts
Traffic characteristics: flow, counts, classificatj queues, speed, geometrics, trips
(origin/destination), incident management, pavensenface condition, emissions, peak vs. off-
peak, occupancy
» Spatial resolution (relative, absolute)
o Traffic counts and flow (enough to see individuahicles, i.e., 1 meter)
o Vehicle classification (best possible, 15-30 cm)
0 Road surface, congestion mapping, weather (lowntakg EV synoptic satellite)
o0 Geometrics (medium/high, pass to pass cohererilitedtéDAR)
» Temporal resolution (how often updated?)
o0 Varies based upon application
o Once per year (planning)
0 Short period (modeling, periods of day)
o Real-time (traveler information)
» Other — turning data into information
o Gather, warehouse, process, analyze, disseminate
» Other —resources (cost, full-time employees)

Collect, process, and analyze accurate and timelyath/driver behavior and mobility
Difference in driver patterns (i.e., 6-8 AM vs.aftl0 AM)
» Spatial resolution (relative, absolute)
o High resolution
» Temporal resolution (how often updated?)
o0 Varies based upon application
o Once per year (planning)
0 Short period (modeling, periods of day)
o0 Real-time (traveler information)
» Other — more of a result of post-processing daga, (nodeling)
* Other — use of data collected by vehicle
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Security Applications Summary from February Focus Goup Meeting

At the end of the session, three major sub topacsdmerged: vehicle tracking, operational
issues, and communications. Some details ofehéche tracking and operational issues
subtopics can be more directly addressed by regpnségised data and information systems. The
communications subtopic addressed very importaness but those issues are best addressed by
technologies other than remote sensing systenthesefore its details are not listed here. This
summary provides those details that can be addréss®me manner by remote sensing
systems.

* Vehicle Tracking

o Overt tracking

o HAZMAT path maintenance
= Spatial and temporal
= Status of path
= Prevailing winds
= High risk population centers
= Critical/sensitive infrastructure
»= Network status

» Operational Issues

o Ciritical Infrastructure status (non-HAZMAT)
= Traffic conditions, system conditions, bridgeskiea

o0 Mitigation of Incident Impact
= Re-routing
= Alerts (downwind, for example)
= Status notices
= |dentification of affected populations
= Coordination during incident
= Separation achieved by some scheme (people andehi
= High priority people and vehicles, e.g., low risk
= Cleared and uncleared

o Predictive what-if models
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APPENDIX D: Summary of Results from Second Round Fous Group Meetings (March
2006)

This appendix contains brief summaries of the autpoduced by all second-round focus group
meetings held in March 2006. It also containsxéhdbrief summary from the additional meeting
of the ITS and Operations group on April 19, 20@ie to scheduling conflicts within the ITS
and Operations group, this second meeting wastbgldrmit a larger number of stakeholders to
participate. These summaries are presented by gnahe following order:

* Asset Management

* ITS and Operations (from both meetings)
* Environmental Applications

» Transportation Congestion and Safety

» Security Applications
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Summary of Asset Management Focus Group Meeting
March 16, 2006
Overview of pilots:

Pilot Number Clusters Pilot Number Clusters

la 1,3 3a 3

1b 4 3b 1

1c 3 3c 3

2a 3 3d 1,4

2b 3 4a 1,4

2c 3,4 4b 1,4
4c 1,4

The group engaged in a pilot brainstorming actithitgt asked the following questions:
What can be “seen” with remote sensing technoloiglyiva given segment of road?

» Spatial scale: 15 mile segment of road with 500neach side

* What features can be obtained in a cost-effectiapmar?

* Include a change detection analysis from year & ghange of both inventory and condition)
Can road improvements (from where to where and wip&s of improvement) be determined from
remotely sensed data?

Three top priority pilots (from highest to lowest):

Pilot 1c — Establish a spatially enabled inventory andssaent of non-roadway assets in the MDOT
right-of-way (e.g., culverts, bridges, rumble sdtipigns).

The group identified the list of items (Rumble s$;i Sign existence and types/location, Obstacles,
Topography of road, Driveway location and numbermie, Guardrail, Fences, Drainage structures (ex.
culverts), Number of lanes and lane widths, Surfgpe, Road cross section (pavement type), All
structures within the right of way, Compositionpafvement including depth, Road centerline mapping,
and Inventory of road improvements) to establisinaantory of roadway assets. The group then
concluded that it might be more beneficial to sedesegment of road (15 miles long with 500m orheac
side) to determine what features could be sensedtety. Such an examination might prove more
productive than developing an exhaustive list @fi$ which would be time consuming to compile.
Annual time frame

Success criteria includes: comparison with existinvgntories and field inspections

Pilot 1a — Establish meaningful correlations between pavermssessments obtained via remote sensing
and advanced algorithms and standard conditionumesisised currently by MDOT.

The group discussed year-to-year detection of adimmgpavement condition (as well as asset invergor
and AADT). They were also interested in detectifatitypes of roadway improvements could be sensed
remotely.

Time frame for data collection 10 years ago or less

Success criteria includes: cost dependent

Pilot 1b — Estimate the effects of truck traffic on pavebt@ndition and highway congestion by using
remote sensing to establish, by lane and directi@yolume of truck traffic on MDOT’s assets.

Data: Volume, density, percentage, Weight, TypASANTO category), Can we predict road
deterioration times, Urban and rural, Location oad section, and Lane use

Document temporal dynamics (shift from M-F trafftc7 days a week; seasonal)

Success criteria includes: traffic monitoring guatiteria; federal requirements (?)
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Summary of ITS and Operations Focus Group Meeting
Altarum Institute
March 27, 2006

Overview of pilots:

Pilot Number Relevant Clusters Pilot Number RelevanClusters

la 1,2,3 3a 1-5
1b 3 3b 1-5
1c 2,3 3c 2,4
2a None 3d 1-5
2b None 4a 1-5*
2c None 4b 1-5*%

4c None

* |f data can be collected in real-time

Created a new pilot referred to as ‘3e,” whichisilar to 3d, but substitutes static work zonestfa@ international
border crossing. This pilot also relates to clssfie5.

Although ITS focuses on real-time situations, theug is willing to forego real-time collection/agais for the pilot
projects. If the pilots demonstrate that the tedbgy is feasible, then a cost estimate should aeafor
implementing a real-time operational system.

Four top priority pilots (from highest to lowest):

3a. Vehicle tracking for GIS & models:

Limit area of interest to triangle bounded by I-Z&g127, 1-94
Monitor major roads Thursday-Saturday in July/Augus
Collect data at 15-minute intervals

Be able to distinguish cars from trucks and esensaeed
Faster, better, and cheaper than present methods.

3d. Queue lengths at international border crossing

Location: Blue Water Bridge (both directions)

Measures: Types of vehicles, number of open boghgth of queue, # of trucks in secondary inspecti
Data to be collected at 15-minute intervals

More accurate, positive financial impact, improvextder crossing, and increased productivity.

3e. Queue lengths in static work zones:

Be able to distinguish cars from trucks

Measure queue length by lane, number of lanes g time, and traffic volume and speed
Should be done during construction season (Aprikéyiaber) with heavy traffic; location TBD
Data to be collected at 15-minute intervals

Better safety, better signage, and will help madeisions for work zone scheduling.

3b. Calibrate and validate existing MDOT models

Could be used to test Paramics WMU model in Kalamazo.

Conduct during typical week and non-typical wee#l aapture weekday vs. weekend patterns

Collect density of cars and trucks and their speeds

Data to be collected at 15-minute intervals

Potentially huge application across all of MDOTquiees costs of calibration/validation; improves elaatcuracy.
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Summary of ITS an d Operations Focus Group Meeting
RCOC, April 19, 2006

Overview of pilots:

Pilot Number Clusters Pilot Number Clusters
la 1, 2, 3 (ok) 3a 1-5 (ok)
1b 1, 2, 3 (alt. truck routing) 3b 1-5 (ok)
1c 2, 3 (0k) 3c 2,4(1)
2a None(ok) 3d 1-5 (ok)
2b None(ok) *3e (+mobile) 1-5 (oK)
2c None(ok) 4a 1-5* (ok)
*2d 1 4b (more interesting) 1-5* (ok)

4c None (ok)

* Redefined (see below)

New Pilot - 2D. - Emissions over roadway, CMAQ (N@3, CO2, Particulate)
3e. — add the mobile work zones

Four top priority pilots (from highest to lowest):

Priority 1a — 3a: Linking real time vehicle tracidata to GIS and spatially enabled traffic flowdals to improve
traffic flow models to improve traffic operationadaenhance congestion avoidance. (rural).

Priority 1b — Oakland County Specific - Arterialiyan).

Spatial: Rural and urban are different areas afystu

Temporal: (hind cast): 15-min intervals, Thursdagpical workday), Friday (up north traffic), Satard(typical
weekend), would like to see a 24/7 week (Arterialid school/non school (arterial).

Location in Oakland County to serve as basis fisr ot is: I-75, 1-696, and M-5 .

Success criteria includes: Queue lengths redus®treduction in congestion/delay/travel time.

Priority 2 — 2d: New Pilot — Emissions

Temporal: Low/Med/High traffic volumes (Ozone demment curve should be accounted) 6am-8pm, weekday
summer, one-day Tues-Thurs, 15-min. intervals ddsir

Spatial — 25 ft. above rd. surface, 30 ft. resQ®A. swath.

Location in Oakland County to serve as basis fisr ot is: Corridor (e.g., Orchard Lake — 11-1%5évRds.).
Success criteria includes: Improved air qualigfolbe and after data should be acquired, EPA aanept and
traffic moving.

Priority 3 — 3e: New Pilot — Queue length in staticl mobile work zones.

Spatial: distinguish the different lanes, lengtt;gp time, traffic volume and speed.

Temporal: Construction season, heavy traffic, amibintervals.

Location in Oakland County to serve as basis fisr ot is: May — Next Year - Crooks rd (southaf).
For moving construction — target of opportunity.

Success criteria includes: Traveler informatioW (3, and crash reduction.

Priority 4 — 3c: Use derived products to creagghhiesolution road and highway centerline datanasnabler for
ITS, VII, and other operations functions.

Spatial: 5 cm Resolution — Elevation (few mm retioh).

Temporal: 1-yr, No Snow.

Location in Oakland County to serve as basis fisriiot is: Corridor: 1-696, M-5, 12 Mile.

Success criteria includes: Better safety, sufficte support VII applications, and faster/betteef@per.

Priority 5 — 3b (weaker fifth priority): Calibratnd validate existing MDOT Models

Spatial: Arterial — Road type (would like to tragiavel rd. traffic)

Temporal: One 14-hour flight, 5 min. intervals.

Location in Oakland County to serve as basis figr iifot is: The whole county (Oakland).

Success criteria includes: Reduce cost, improlidateon, a useful model for RCOC (at a county lgve
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Summary of Environmental Applications Focus Group Meeting
MDOT, March 22, 2006
Overview of pilots:

Pilot Number Clusters Pilot Number Clusters

*la 4,2,1,6,7,5 3a 3,4,6,7,2(WQ)
1b 4,5,3,6,7, 1 (hyd) 3b 2 (park and ride)
1c 1,2,6,7 3c NA

2a 1,2,6,7 3d 3

2b 1,2,6,7 4a 6,7

2c 1,2,3,4,5,6,7 4b 6,7

4c 6,7,2

Note: Red — Higher PriorityBlue — Lower Priority
* Redefined (see below)

la: 4, 2 (soil), 1 (soil), 6 (NEPA), 7 (NEPA), 5y(lentifying soil type)

1c: Help define the study location and non-roadesset by adding — vegetation, ponds, unique hapjias,
historical resources

2b: Asset Management Crossover

2c: Ground truth

3d. Cross over to 2¢

Five top priority pilots (from highest to lowest):

2a: Complete a site corridor study along US-127, intlgdnapping of geology, hydrology, wetlands, vetieta
habitat connectivity, corridor land use, and impdothistorical properties.

Data: Animal connectivity, wetland boundaries, gamabitat, plant communities, historical propertasd
archeological. Extent ranges from 100 ft to 16esilbng. Temporal resolution also varies by dgtas.

Success criteria includes: Data in a format thatlmmanipulated for presentations and, makingcasida easier
and less reliant on contract workers, level of effat in the field decreased, more complete bigs td more
accurate MDOT needs, sharing the data with theraotars to reduce the cost of the bids, and acgurased on
ground truthing.

2c: Collect information that will aid in identifyingnal evaluating potential locations for a new int¢ioraal border
crossing across the Detroit River, including pdssgiaza sites.

Required data: Identify salt mines, identify watpecies (e.g., mussel, sturgeon), before/afteungist T&E habitat,
good places for piers, and traffic counts.

Spatial Resolution: 6in to 30m; Extent: Zug IsldaodAmb. Bridge.

Success: Underwater features — as high of resalas on land features; Comparing what is beinigegatl and
what can be gathered, Data available in a fornatdan be visualized and utilized by MDOT, publicather
agencies, Help more in decision making processPaadide a spring board for further developmenateN MDOT
wouldn’t mind being able to ID contamination spilisthe future, Locating underwater features:, sadsportation
characteristics are parallel to pilot 1b.

2b: Performing a watershed and wetlands study iTthender Bay Watershed, including mapping of geology
hydrology, vegetation, habitat connectivity, andriciors.

Required Data: Geographic MLS data, Geographicméas, historical wetlands, surveys, topograping, f
resolution DEM, and extinct stream beds

Spatial Resolution: 30 m, in the extent of ThunBay Watershed and finer scales at mitigation sites
Success: Locate a suitable site using 1 map (eabieaper, less field time) and integrating artdgioal info more
accurately.

1c: Establish a spatially enabled inventory and @ssent of non-roadway assets in the MDOT right-oj-wa
Data: Surface and subsurface features (e.g.,a@magntal/geological/archeological/hydrologicalitigk).

Extent: road corridor (generally 500m on each)siti® miles (small town urban and a little rural)

Temporal: 1/yr (now the data is collected everyé@rs, maybe re-evaluated every 3 years), sonertairctime of
year (May for wetlands).

Success criteria includes: Better resolution tivhat they have now, need to be able to analyzewd#tizan object
classifier (90% accuracy), mapping that allowsrfmre efficient use of time in the fiell|{AIN OBJECTIVE ,
Need to have nearly 100% accuracy of where wetlanelgwithout omission errors).
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1b: Estimate the effects of truck traffic on pavemesndition and highway congestion by using remetgsing to
establish, by lane and direction, the volume afkrinaffic on MDOT's assets.

Spatial Resolution: 0.10 mile, at an on demandsb@eekly/monthly)

Success criteria includes: Validate the modelsupplementing “real” data. It will help make theaels more
accurate in the long run and supplementing the tsathat are being done (not enough staff), andlllimprove “6
and 7” of the burning issues. Notes: Vibratioollytant loading (ADT), Prefer to use true courgs SEMCOG
models. Peak Hour Volume (a.m./p.m. peaks) wilidate air pollution and noise.
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Summary of Traffic Congestion and Safety Focus Grop Meeting
Altarum Institute, March 15, 2006

Desired Outcomes of Pilot Projects:
Asset Management
—  Create an inventory
«  Pavement condition inventory
e Truck traffic inventory
« Improving data collection activities
—  ldentify areas of safety improvements
— Integrate data with MITS data
ITS and Traffic Operations
—  Tracking vehicles within a certain timeframe (&xample, every 2 seconds)
—  Develop historical travel patterns
— Real-time information for travelers
0&D Collection
—  Validate current models for traffic forecasts amgrove them
—  Create a better O&D matrix
—  Focus technology on high volume roads
—  Better border crossing data
Application of High Resolution Data to Environmdnaalysis
—  Lowest priority for Traffic Congestion and Safdbyit good application possibilities
Traffic Congestion and Safety Focus Group Pilots
— Establish a spatially enabled inventory and assest of roadway and non-roadway assets that afegtt
congestion and safety
— Collect changing pavement condition data thacaffraffic congestion and safety (e.g. road seffaeather,
potholes)
—  Collect traffic data
¢ Real-time
¢ Planning level
«  Specific vehicle tracking
TCS has combined, redefined, and simplified thetgil The three top priority pilots are ranked idey below.
3c: (re-defined) Establish a spatially enabled insgnand assessment of roadway and non-roadwaysabsgtaffect traffic
congestion and safety
— Required data: rumble strips, guardrails, nunabéanes, shoulder type and width, geometry, nretipe, road
alignment and elevation (passing zones), withinrtiael right-of-way, etc.
—  Temporal resolution: annually, current dataexittd sporadically
—  Spatial resolution: visibility of features (AASB standards for passing zones)
—  Criteria for success: effectiveness and accuracy
3a-b: Collect changing pavement condition data thacffraffic congestion and safety (e.g. road sevfaeather, potholes)
— Required data: coefficient of friction, weatherad hazards (water, ice, potholes, constructinmeg, objects)
—  Temporal resolution: near real-time, seasorratdefficient of friction
—  Spatial reporting resolution: 500 feet
—  Criteria for success: effectiveness and accuracy
New: Collect traffic data
— Required data: volume, speed, classificatiop, dansity, weight, lane occupancy, location, tagninovements; support
AADT estimation
— Real-time (congested areas)
—  Temporal resolution: five minutes
—  Spatial resolution: that necessary to colleetrdquired data
— Planning level (system-wide)
—  Temporal resolution: 15 minutes for priority kdors; annually for others
—  Spatial resolution: that necessary to collectréugiired data
—  Specific vehicle tracking
—  Temporal resolution: variable based on apphbcati
—  Spatial resolution: that necessary to collectréugiired data
—  Criteria for success: effectiveness and accuracy
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Summary of Security Applications Focus Group Meetigy
Kellogg Center, March 16, 2006

Overview of pilots:

Pilot Number Relevant Clusters Pilot Number RelevanClusters
la NA 3c 8,10
1b 1,3 3d 3,4,6,7
*1c 7,8,9 11 *Aa 51,3,2,10
*2a 9 4b 5,12,1,3
2b NA 4c 51,3,7,2,10
*2¢C 11 New Pilots
*3a 2,10, 6, 12 *5a 11,7,9, 10,8
*3b 1,3 *5b

* Redefined (see below)

Redefinition Key

1c: Neighboring Environment

2a: Drop 127, but a corridor study important in rtbemes
2c: Natural and built environment

3a: Supportin incident and emergency management
3b: Result to decision making and link to DDSS

4a: ldentify anomalies/exceptions

5a: Security Corridor Study

5b: Environmental Corridor Study

Security focused its needs by wanting to tap imttadlow already being discussed by other groufis&bkgted by
the pilot themes. Security does not want a stéomkasystem for incident events. It would be usffuexisting
data (used for other resources) to be providec#b with incidents.

Four top priority pilots (from highest to lowest):

**3a. Vehicle tracking for GIS & models. (Supportincident and emergency mgt)
Frequency — Every 5 minutes in emergency situations

Temporal — Real time

Spatial Resolution — Identify a vehicle type andkeaount;

Spatial Extent — 10 mile (5 miles from incidentcaster point)

**3b. Calibrate and validate existing MDOT modgResult to decision making and link to DDSS)

DSS integrates data across sources (less restusted and readily available).

Desired data — Truck weight tracking, density afftc, identify low risk trucks, plume and evacuatimodels
Spatial Resolution — Should be able to see/couatax

Temporal — Speed of vehicle and be able to couasax

**3c. Use derived products to create high resauatroad and highway centerline data as an enaldeiTS, VI,
and other operations functions.

Spatial Extent — 2 % Miles from the center linddt® miles wide using the roadway as the cente) li

Pixel Size — 30 cm

Frequency — Planning (yearly is okay), near reaétduring incidents, and as frequently as tbd.

**3d. Queue lengths at international border crogsi
Linear distance to the last car or truck in queneter data would be fine.
* Frequency — GM would like to know if there was Baur delay, exceed point is a 4 hour delay. Depend
on situation, e.g., emergency is realtime.
Length of timeto get through from a defined point (using a singdhicle as a study)
» *Note: Customs are independent when it comes émiog booths
Spatial resolution is to the 401, ideally — 20 mi
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**Criteria for Success for all- 5 min frequencyurban areas, less frequent in rural areas (equit/ddand/surface
type), and identify hazmat plaques defined by astieolor, reduction in time of reaction to incidtenMeet or beat
what is already in place.
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