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1. I think we are doing well with the transit and transportation 
in our cities

2. Overall, I am fairly satisfied and see the most value in 
smaller, targeted projects

3. I am very dissatisfied with how US cities serve citizens, 
visitors, and businesses with Transit and Transportation
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Service Components
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Schedule and Headway adherence are key drivers of 
customer satisfaction
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Transit Agency

Process People

Technology Managerial

Citizen-centric
Mobility
Services

Process People

Technology Managerial

Citizen-centric
Mobility
Services

Transportation Agency

Transit Agencies are highly dependent on 
Transportation Agencies

Dutch Traffic Engineers have 
significantly better tooling
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“The system is flexible to allow prioritization whatever the 
senior managers decide is important for their community”
Vincent Lau, Amsterdam City Sr. Transportation Engineer

Visit to The Netherlands, 2023
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It took over 50 years for the Dutch to become world-class

Why not just start here?

1960s 1980s 2000s >2010s



Integrated Tooling to Deliver Dynamic Multi-Mode Traffic Flow Optimization
Enabling Traffic Engineering
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• Eliminate the need for studies and adjustment of signal timing and schedules
• Prioritize by mode at network, corridor, intersection, approach level
• Transit
• Emergency Vehicle Route Clearing and Intersection Prioritization
• ADA Support: Request Boarding and Extent Crossing Time App
• Para Transit and School Bus
• Event Support 
• Freight Route and Waste Management
• Parking Guidance and Reservation
• School and Hospital Zones
• Dynamic Streets 
• Freeway-arterial transition
• Dynamic Street Lights, Variable Message Boards 
• Apple CarPlay and Android Auto integration
• Drones – Operational Management Airspace
• ITS Asset Management
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Traffic Flow Management

Public Transit

Parking

Inter-Urban Mobility

Street LightingMobile App / Portal

Waste Collection

Resource Planning

IT Services

Maturity Levels by City

Culver City, CA Smart City Infra Fund Portland BoT Marysvile, OH City of Pittsburgh, PA Los Angeles, CA Canmore, Canada Forth Worth, TX TYLin State of California

TNL Mobility Maturity Workshop Result

TNL Livable City Framework

$$$

$$$

$$$



SFMTA Connected Corridor PoC Mission
Build a Service to improve the flow, safety, and climate for the people in the streets 
and in all vehicles
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Process People

Technology Managerial

Citizen-centric 
Mobility 
Services

Design Principles
Scale
• Multi-jurisdiction
• Continuous optimization
• Leverage existing infrastructure
• Phased deployment

Transit
• Significant service level increase
• Cost reduction

Traffic Engineering
• Micro-management multi-mode and next 

generation Adaptive Flow Management
• Scenarios and rules
• The client owns all data

Technical Architecture
• All Connected Signal Controllers
• Open architecture
• Military-grade cyber security

Actionable Insights

Trained and Able PeopleFrom Install to Operation

Configurable

Value: Schedule 
Adherence, Shorter 
Trip, Cost Savings





The system stores a complete digital twin – rich high-resolution data set to 
analyze mode, signal phase, speed, emission, safety, etc.

Counts, averages, durations, filters, comparisons, graphs, data downloads 

Small Teams signed off the dashboards to enable 
actions to be identified and prioritized with after-

project benefit determination.
Livable Streets, Transit, Curb Usage, Traffic Engineering, 
Autonomous Vehicles, Taxis & Accessible Services and 

Vision Zero Teams





Live Demo
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NETWORK Optimization of five modalities
Emergency, Snowplows, Trucks, Pedestrians, cars



From PoC to Service – Empowering Traffic Engineering
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“Intersection in a 
Box”

Operationalize and 
harden the algorithms 

and technology 

24/7 Support and
Maintenance

TNL AI Edge 
Sensor FlowCubes

Cyber Security
Audit Trail

Multi-sensor 
object detection

Visit to The Netherlands

“As we rethink transit and transportation, this trip 
provided not only a great overview of proven 
approaches but also real-world examples and 
conversations with practitioners. It brought a 

valuable perspective to the conversation in 
California,” Mark Tollefson, Under Secretary 

Transportation California State

Client Trust
Process People

Technology Managerial

Citizen-centric
Mobility
Services

Empowering
Cities

Implementation
Methodology

Liveable City and 
Mobility Maturity 

Workshop

Paper ID: 1226690

Use Case Engine

Transit Waste Assessment
Vehicles waiting for 

left turn: Waste

Vehicles servicing 
stop: Not Waste



The Hedgehog principle (vs the fox)

Do one thing really well
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Passion

ProficiencyEconomic 
Opportunity



Continue till there is no Red left
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Count of buses travel with speeds <15mph
while not at a Transit Stop. Thursday, Feb 22, 2024

Vehicles waiting for 
left turn: Waste

Vehicles servicing 
stop: Not Waste

Average travel time (off-peak) Average travel time (peak)

Incidents Average emissions weekday

Average modal split weekday

Quarterly Infrastructure Review



Rely on benefit to fund the next project, not external
Operational Expenditure

16

29h

24h

19h

Reference Days PoC Test Days Zero Waste

Total Service Hours to serve 10 min scheduled headway to Third 
(Channel to 20th NB and SB)

Total Service Hours

15.8%
reduction
achieved

22.6%
reduction
potential

34.8%
reduction
potential

47.4% of buses travel with speeds <15mph
while not at a Transit Stop. Thursday, Feb 22, 2024

T-Line Current
• 12-14 LRVs
• 80 min travel

Projected
• 8-11 LRVs
• 60 min travel



Service Improvement Framework
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Governance

Assessment

Implementation

Benefit RealizationPeople



Bridging the Financials
One of the options besides Grants, etc. - PPP
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Transportation Agency

Transit Agency

Process People
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Emergency Service

Process People
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Services

Vulnerable Road Users

Process People

Technology Managerial
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Services

Parking

Process People

Technology Managerial

Citizen-centric
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Services

Micro-Mobility

Process People

Technology Managerial

Citizen-centric
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Services

Vision Zero

Process People

Technology Managerial

Citizen-centric
Mobility
Services

Autonomous Vehicles

Process People

Technology Managerial

Citizen-centric
Mobility
Services

School buses, 
Para, Waste, etc.

Process People

Technology Managerial

Citizen-centric
Mobility
Services

Traffic Engineering empowered
to deliver world-class services



For those dissatisfied…

20

Determine your opportunity
increase service levels 

and reduce OpEx
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Top 10 Agencies and average Operational Expenditure per Bus
(1991 - 2018)

Average OpEx all Urban Agencies Alameda-Contra Costa Transit District(AC Transit) City and County of San Francisco(SFMTA)

MTA New York City Transit(NYCT) City of Gardena(GTrans) Santa Clara Valley Transportation Authority(VTA)

Monterey-Salinas Transit(MST) City of Simi Valley(SVT) Orange County Transportation Authority(OCTA)

Denver Regional Transportation District(RTD) Long Beach Transit(LBT)

1

TNL Livable 
City Framework

Set your course2

Enable your Traffic Engineers4

3 Fund




