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WHY TSMO
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WHY TSMO IN MD? –
DEMAND SIDE

• MD VMT and congestion levels at all time 

high - one of the most congested regions 

in US

• MD will have 1 Million more people by 

2040, which will result in 30% more VMT 

and doubling of truck VMT

• Customer Needs and Expectations are 

changing – faster, reliable and flexible 

• Technology is playing a huge role for 

travel decisions (commute, shop, other)

Need to Think Differently.
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• System operating at/over capacity

• Over-saturated conditions lead to 

higher unreliability

• Multiple priorities (SOGR, Safety, 

Mobility, Capacity, Economy)

• Technology playing a key role –

efficiency, reliability and system of 

systems

Focus on “Door to Door” 

Customer Experience

WHY TSMO IN MD? –
SUPPLY SIDE
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About
MDOT SHA 

TSMO Program
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RETHINKING OUR EXISTING 
TRANSPORTATION SERVICES 

             

TRAFFIC INCIDENT 
MANAGEMENT

WORK ZONE 
MANAGEMENT

FREEWAY 
ARTERIAL 

MANAGEMENT

TRAFFIC SIGNAL 
COORDINATION

EMERGENCY
RESPONSE

HOMELAND SECURITY 
PREPAREDNESS

TRANSIT 
PRIORITY/INTEGRATION

FREIGHT 
MANAGEMENT

ROADWAY WEATHER 
MANAGEMENT

MAINTENANCE FLEET 
MANAGMENT

CONNECTED 
AUTOMATED VEHICLE 
(CAV) TECHNOLOGY

ELECTRONIC 
PAYMENT/TOLL 
COLLECTION
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MDOT SHA TSMO PROGRAM

• Plan provides: 
Vision, Purpose, Goals, Objectives & Strategies

• Focus on Integration: 
Institutional, Operational & Technical

• Governance Structure: 

Executive Committee, Working Group & Task Forces



• TSMO Executive Committee provides 
Strategic Direction and governance

• TSMO Working group develops the Action 
Plan in coordination with various Offices 
and Districts

• TSMO & CAV Deputy Director in the Office 
of CHART and ITS Development oversees 
the TSMO Program Implementation
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TSMO ORGANIZATIONAL
STRUCTURE



OPERATION 

STRATEGIES

TECHNOLOGY
ROADWAY 

IMPROVEMENTS

PARTNERSHIPS
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BUILDING A SYSTEM OF SYSTEMS

What does the 

“System of 

Systems” look 

like? Need to 

establish a 

Statewide vision 

of the services 

we want to offer 

to our customers.



MDOT SHA DIGITAL/ ITS INFRASTRUCTURE

10 SOC: Statewide Operations Center

Incident 
Mgmt. & 

Traveler Info.

Active Traffic 
Management

Integrated 
Corridor 

Management

CAV Future



HOW DO WE 
GET THERE

11

Delivering the TSMO 
Program
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LEVERAGING MAJOR TSMO PROJECTS
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FORMALIZING A TSMO MASTER PLAN
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MAJOR TSMO STRATEGIES

ROADWAY WEATHER MANAGEMENT

SMART TRAFFIC SIGNALS

 

INTEGRATED FREEWAY-ARTERIAL OPS

RAMP METERING

HARD SHOULDER RUNNING

WORK ZONE MANAGEMENT

TRUCK PARKING

CAV TECHNOLOGY DEPLOYMENTS

CROWD SOURCING FOR OPS

http://www.facebook.com/MarylandStateHighwayAdministration
http://www.twitter.com/MDSHA
http://www.pinterest.com/mdsha
http://roads.maryland.gov/index.aspx?PageId=769
http://www.flickr.com/photos/statemaryland
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Systems 14-17
• Freight CAV Corridors

• ~260 roadway miles
• ~30 signal upgrades

Systems 9-13
• Freeway/ Arterial ICM

• ~315 roadway miles
• ~25 HSR miles
• ~280 signal upgrades

Systems 1-8
• HSR/ ATM Corridors

• ~280 roadway miles
• ~90 HSR miles
• ~190 signal upgrades

• MD Traffic Relief Plan (TRP)
• ~160 roadway miles
• ~80 signal upgrades

BUILDING A SYSTEM OF SYSTEMS WITH



• Changes to 
scoping/project 
development process

• Consider TSMO 
strategies in whole or in 
part

• Thinking 
beyond traditional 
boundaries

• Looking at recurring & 
non-recurring 
congestion
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RETHINKING PROJECTS AS SYSTEMS



• Ways to mainstreaming TSMO 
projects:

• Major Projects (Include TSMO 
Strategies, ITS Infrastructure in 
scope)

• Rethink System Preservation 
Projects

• Develop TSMO-Operational 
technology Projects 
(ITS/Software/ Communications)
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RETHINKING PROJECT DEVELOPMENT
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OPERATIONAL TECHNOLOGY PROJECTS

• Rethinking Technology Deployments by combining ITS and IT Systems



District OfficeSystem Preservation 

Project

Need Further Study

Recommendation

Construction

Design Planning

No Action

Master Plan
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Larger Capacity/ 

Operations Project

ITS Deployment

Innovative Delivery

Smart Traffic Signals

OOTS

ConOps

Statewide Master Plan Identification of Projects Assigning Project Lead

FROM SYSTEM TO PROJECTS



DELIVERING TSMO PROJECTS



• Delivery/Procurement Strategies

• Areawide/corridor specific operations

• Performance based service contracts

• P3/Resource-sharing opportunities

21

TSMO FUNDING AND PROCUREMENT

SHRP2 LO5



CONNECTED AND 
AUTOMATED VEHCILES 

(CAV) 
Program Efforts

22
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CONNECTED & AUTOMATED VEHICLES (CAV)

TSMO      
& CAV
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2018 CAV PROGRESS



DATA 
TECHNOLOGY 

& 
PERFORMANCE 

MEASURES
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• Real time applications

• Archived data applications

• Combination of in-house tools and UMD CATT 
Lab RITIS

• MDOT Common Operating Picture

• Big Data and Crowd Sourced Data 
Applications 
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DATA TECHNOLOGY TO SUPPORT TSMO



• Congestion & Reliability
(Segment Level/Trip Level)

• Accessibility/Connectivity

• Market Segments (businesses, 
commodity flows)

• Freight Fluidity (supply chains)

• Economic Metrics
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TSMO PERFORMANCE MEASURES
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O/D TRAJECTORY
DATA UTILIZATION EXPERIENCE

• Heat map of trip origins reveals main trip generators

• Trips from activity zones are used to derive isochrones 

• Compute trip-based performance measures

• Determine distribution of traffic along major routes 

• Estimate turning movements at major intersections 

ACTIVITY ZONES, TRAVEL TIME CONTOURS, ACCESSIBILITY MAPS



• Understanding the impacts on traveler information 
strategies to encourage alternate routes

• Analyzing how certain types of events impact route 
choice

• Understanding the impact of work zones on arterial 
congestion

• Understanding how variable rate tolling can impact 
routes taken (and the impact on arterials)

• Evacuation planning and analysis (AARs)

• Trajectory data for arterial performance monitoring 
and ATSPM. 
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OTHER PLANNED/FUTURE
MARYLAND TSMO USE-CASES

• Estimate O-D matrices (state, county, zip code, TAZ) for 
planning purposes

• Validate statewide travel demand models



WHAT’S NEXT
FOR US
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• Develop/refine Concept of Operations for various 
regions

• Telecommunications Plan

• Start technology readiness assessment for ATM, 

ICM and CAV

• Opportunities to improve O&M through newer 

technologies

• Crowd sourcing, working with locals for 

data/information sharing – road closures, work 

zones, utility work, etc.

• Data exchange – workshops, training, 
brainstorming sessions
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NEXT STEPS – SYSTEMS & TECHNOLOGY



Build TSMO Awareness across MDOT SHA

• 2 hour executive/mid-manager level, 2-4 hour Town Hall 

presentation/discussion/Q&A

• Develop/customize training programs - broader and functional area 

specific (2 hour/4 hour/full day versions) – Fall/Winter 2019

• Getting basic level TSMO 101 agency wide

• Graduate Engineer Training Program (GETP)

TBUs, MPOs, FHWA and other agency collaboration

• Local Transportation Assistance Program (LTAP)

• 1-2 day Regional Operations Forum
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TSMO AWARENESS, EDUCATION, TRAINING/
COMMUNICATIONS & OUTREACH



• MDOT SHA Internet Website

• MDOT TSMO SharePoint (Internal)

• TSMO University
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TSMO AWARENESS, EDUCATION, TRAINING/
COMMUNICATIONS & OUTREACH

MDOT SHA TSMO 
Story Map

CAV Strategic Action 
Plan Story Map

MDOT Freight 
Story Map

MDOT SHA Mobility 
Performance

MDOT SHA Winter 
Operations

• GIS Story Maps

• Newsletters, Brochures, TSMO Articles, etc.

http://maryland.maps.arcgis.com/apps/Cascade/index.html?appid=6e3f677b66ba439abeefe935caa3565f
http://maryland.maps.arcgis.com/apps/Cascade/index.html?appid=44c92899dc5249038f6c22ba29ac473b
http://maryland.maps.arcgis.com/apps/MapJournal/index.html?appid=4426d366a4a14db4a0d0c14886df646c
http://maryland.maps.arcgis.com/apps/Cascade/index.html?appid=395db63ba8824c3994ff516d963531ff
http://maryland.maps.arcgis.com/apps/opsdashboard/index.html#/6d08c702819542babb89c6b5736e4460


• TSMO provides a new perspective - using existing 

approaches combined with technology to meet the 

challenges of building a Systems of Systems

• TSMO addresses all four of MDOT SHA’s Priorities, with a 

focus on Customer Experience 

• Renewed partnerships and collaboration with industries 

and stakeholders for transportation of tomorrow

• ARE YOU READY FOR THIS JOURNEY WITH US?
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THINKING DIFFERENTLY



THANK YOU!
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CONTACT INFORMATION

SUBRAT MAHAPATRA

Deputy Director, TSMO & CAV

Office of CHART and ITS Development 

(410) 582-5613

smahapatra@mdot.maryland.gov

mailto:smahapatra@sha.state.md.us

