
Accelerating Europe's Best 

Traffic Mgt Practices –
….Let's Go Dutch!



Apply the Dutch approach to multi-faceted mobility including 22 elements such as 

Traffic Flow, Transit, Safety, Parking, and Last/First Mile, Congestion, Noise and 

GHG emissions

Understand how Artificial Intelligence can be engaged and deployed in your city, 

using Amsterdam as model - where their efforts alone may be credited with the 

entire nation possibly meeting their “Paris Accord” CO2 (aka, Greenhouse Gas) 

targets “singlehandledly”

Make quantifiable improvements in your city related to mitigating traffic 

congestion, reducing carbon emissions, noise and accidents. Most importantly, 

learn how they are transferable between Europe and the USA/Canada
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How Current Is Your Technology? 

Emerging Global Trends



How Fast Are New Technologies Being Adopted?
Telephone:      100 MM users = 75 Years

Pokemon GO: 100 MM users ~ 30 days

  ½ BILLION < 8 Months

July 2023 – Twitter to Threads 150 MM users in 6 DAYS
Daily Mail July 17 2023 



Has This Ever Happened Before - ?

Source: NY Public 
Library

Easter Sunday 
1900

Complete Modal Transformation: 12 Years
Infrastructure – Catching up 100 years



1. Steam Power

2. Electricity 

3. Computers

4. The 4th confluence of:

• Artificial intelligence

• Internet of Things (IOT)

• Nanotechnology

• Quantum computing

• 3D printing 

• Data transmission / Smart Cities

• Technologies that will fundamentally change our world 

The 4 Industrial Revolutions…

Courtesy:TU Delft



• Driverless Cars: Capacity Increases 

• Sensors: “V2V” & “V2I”

• Gigabit 5G Telecom 

• Roads without Traffic Signals

• Fiber: Utility meters & Fiber to the 
premises (FTTP)

• Fiber as the Sensor Itself

• Wireless Gigabit Telecom

Say Hello To:

Courtesy: HR Green

More Global trends…



The END of the LINE… Say GOODBYE to:

• Fortress Malls?

• Road Widening Projects?

• Privately Owned Vehicles?

• Car Ownership - Car Dealers? 

• Parking Garages, Lots, Runoff?

• Mass Transit (Yes, $1B Light Rails)?

• Gasoline Stations?

• Traffic Signals (Really!)

• Gas Tax (Electrification – Full Adoption: 2040)?

• Three-car garages – who needs to own 3 cars?  

• Congestion – Up AND down – profound changes

R.I.P

R.I.P

R.I.P

R.I.P

2040



More Global trends…
• Bricks vs “Clicks  - Online sales

• Digital Twins

• DeCarbonization – Greenhouse Gasses



Autonomous – Self-Driving - 

Driverless 

Courtesy: HR Green



Autonomous: Teslas & Audis Today 

Courtesy: HR Green



Autonomous – Self-Driving – Driverless 

▪ Transit 

5% (maybe)

▪ Carpooling 

5% (maybe)

▪ Telecommuting 

10-20% (maybe)

▪ Driverless 

capacity

300 (yes) 300%

COGs 2040 Plans?  
Courtesy: HR Green



GHG Primer… What’s it all about?
• Transportation & Power each amount for ~1/4 CO2 (4BB tons/yr)

• Power will go to zero (solar, wind, renewables) 

• Global Goal is net zero in ~20 years

• Car at idle ~ 4 lbs per hour of CO2, Per year ~ 1 ton of CO2

• Single Intersection –  26% reduction – NO change in controllers

Union of Concerned 
Scientists, 2023



“Perimeter Control”
 Maastricht, NL – ‘City gate’ mechanism
Loops at traffic signals: counting vehicles in the city center 
“Dosing lights” at the entrance routes (gates) of Maastricht 
“… Dosing” the number of vehicles that can enter the city center  
(Courtesy: TNL)

  London?
  New York?
  (UN)POPULAR?!?!

Getty 
Images Courtesy: TU Delft



Bidding for Green Lights: 

“Lexus Lanes” on Steroids!

Courtesy: TU Delft



Dynamic Bus Lanes… 

Courtesy: TU Delft



So how does the US Compare?



Dutch Priorities…

• Livable Space

• Pedestrian First in Downtowns – 

• The Car is “guest”

• Speed is slower than pedestrians 

• Modes are separated

• Zones and connections between them

• Urban Planning 

• Standardized infrastructure 

Thanks: John Burke, City Engineer, Westminster



•Let’s do a whole buncha STOP SIGNS!

Today’s 
American  

Traffic 

Management…

STOP

STOP

STOP



Speed Humps…

•HUMP AHEAD Signs – 

•Um…tend to get stolen?!?



American Traffic Calming…

How about ROUNDABOUTS -  

…WITH STOP SIGNS?



Amsterdam’s Traffic Ops Center



Rotterdam: Network: 5 Modes Concurrently



Biking… Facilities & Truly Intermodal!



Biking… Separated!



Goodbye Roundabouts… Fully Protected Intersections



Dutch Priorities…What Can You Really DO?

✓Advanced Traffic Management 
✓Dynamic and Intelligent Access Control 
✓Short-Term Prediction
✓Adaptive Flow Management 
✓Multi-Modal Traffic Flow Optimization



Going Dutch
Making dramatic improvement on 
existing infrastructure

September 10, 2024



Becoming part of standard: Manual on 
Uniform Traffic Control Devices 
(MUTCD)
Portland Near-side Bike Lights with Countdown

32

● Portland BoT installed Dutch Near-side Bike lights with 
Countdown on intersections along Naito Parkway

● Oregon State University documented and published that will 
make the case for why a Dutch-style countdown would be a 
good thing to incorporate into a future MUTCD

● The average percentage of users who committed a red-light 
violation decreased from 30.8% to 14.8% (52%) 

● The average wait time increased by +5.4 seconds with a 
median increase of +3.6 seconds.” (Carr, S. 2024)

● The installations produced significantly positive outcomes 
for micromobility users

https://ir.library.oregonstate.edu/concern/graduate_thesis_or_dissertations/1c18dp81d?locale=en


You can’t manage what you can’t Measure

33

Route ECR SamTrans speed at intersections
Red lines are intersections with TRP

USA Population: ~334 million people
European Union Population: ~448 million people.
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Median
Standard Deviation, TSP
Standard Deviation, no TSP

Fatalities USA relative to Europe, 
incl former USSR states



You need to Control your Destiny

34

Infrastructures

Data / digital

Services

Hardware vendors’ perspective

Infrastructure companies’ 

perspective

Data management and analytics 
vendors’ perspective

Smart Infrastructure 

management

Smart (new) Services

Vendor Perspective

City’s Perspective

Citizens versus consumers

Demand pull versus technology push

Who leads the transformation
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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



From PoC to Service – Empowering Traffic Engineering

36

“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

Endorsed by

Speakers

Participants

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
 rocess  eople

Technology Managerial

Ci  en centric 
Mobility 
Services

Empowering
 Cities

Implementation
Methodology

Hard 
Deck

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



Integrated Tooling to Deliver Dynamic Multi-Mode Traffic Flow Optimization
Enabling Traffic Engineering

•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

37

$$$

$$$

$$$



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

38

Process People

Technol
ogy

Manage
rial

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

✓ 



Technology as Enabler

41

 Legend

Signal 

Controller

FC

A

Signal Controller

FlowCube Sensor

Parking

Signal 

Controller
Signal 

Controller

MobiMaestro

(Real-time, continuously and adaptively traffic flow optimizer)

A

A

A

A

A

A

A

Policies
Mode 

Prioritization

Road 

Prioritization

Data Ingest Digital Twin
Traffic Flow 

Engine
Optimizer

Use Case 

Configuration

Public 

Transit 

Vehicle 

Load and 

Schedule 

adherence

FCFC

FC

FC

FC

A

FC

FC

FC

FC

Parking 

Occupancy

Dashboards 

and Data 

Exposure 

APIs

Platform

Platform

Platform LRV Platform

FC

Traffic Actuator

FC

FC

Real-Time 

Objects

AI Edge 

Camera

LiDAR

Radar

AVL + APC

(Transit)

Snowplow

911 

Operations

Delivery Robots
Autonomous 

Vehicles

Autonomous 

Guidance

Car Integration - 

all brands

Emergency Vehicle 

Pre-emption

Parking Guidance 

and Reservation

Dwell Estimator

Extend Crossing 

Time

Green

Light

School BusPara Transit

Waste and Freight

Snow Plow

Dynamic Streets

School and 

Hospital Zone

Green Light
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Transit Waste Index
Assessing the Service Level Transportation Agencies provide Transit

43

Automated 
Vehicle Location 
and Passenger 

Data

Cleaning, 
Enrichment, 

Mapping, and 
Plotting

Assess level of 
Waste

Identify Service 
improvement 

and OpEx savings 
opportunity

Score: TWI for SamTrans is Poor: 43.2% Waste

San Bruno BART
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How Ample is the Opportunity?
The benefits are large enough to create self-funding programs
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Live Demo

46

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





Dave Zelenok, PE

• Public Works Director for 20 years in 

Centennial and Colorado Springs   

• Emerging Technologies

• Founder and CEO ZK Engineers 
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• 719-491-1547
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SFMTA Proof of Concept
By the Numbers

49

Mode Metric Before After Avg. Results

LRVs

Red Light Delay 60.3 sec 16.2 sec 73% reduced

Travel Time 424.2 sec 358.2 sec 16% reduced

Approach on Green 62.1% 85.8% 24%  increased

Average Speed 8.2 mph 9.9 mph 21% increased

Vehicles
Approach on Red 27.3% 26.3% 1% reduced

CO2 Emissions
(Channel + WW)

2.79 tons 2.06 tons 26.1% reduced

Pedestrians Approach on Walk Symbol 76.4% 75.5% 0.9% reduced

Mon
Test
Mon Mon Test

Mon
Avg. 2.79 tons

Avg. 2.06 tons

T E On during coordination hours     P on             and    



Schedule and Headway adherence are key drivers of 
customer satisfaction

50

Transit Agency

 rocess  eople

Technology Managerial

Ci  en centric 
Mobility 
Services

 rocess  eople

Technology Managerial

Ci  en centric 
Mobility 
Services

Transportation Agency

Transit Agencies are highly dependent on 
Transportation Agencies

Dutch Traffic Engineers have 
significantly better tooling



People and Process - Capacity Building
Invest in people

51

"Exploring each of the mobility maturity factors provided 
valuable insights, revealing where we currently stand and 
the possibilities ahead. This process also facilitated a 
unique and productive conversation among group 
members about our opportunities.”

Jamie Gaskill,  Associate Director of Active Transportation, 
Colorado State University

Bring various 
departments 

together

Build shared 
definition of 

your Livable City

Translate to 
Mobility 

Maturity and 
Roadmap



Self-Funding Programs
Re-invest Operational Expenditure (OpEx) savings

52

Optimize Main Route

People
• Capacity Building with Transit and 

Transportation Agencies
Processes
• Daily Operations
• Incident handling
• Problem identification
• Optimization route (Quarterly Infra 

Review)
Technology
• Deploy Technology enabler
• Dashboards
• Multi-modal platform
Managerial
• Fund initial deployment
• Establish governance model

Realize benefits

Positively Impact riders
• Adjust schedule / go to headway
• Shorter trips
• Higher schedule adherence
Climate impact
• ~1400 kg CO2 per service day
OpEx
• Reduce vehicles at $728k/y

More riders?
Retire older fleet sooner?
Reduce operator shortage?

Operational Mobility 
Framework

Roll-out to all routes

Make available to all CA 
Transit Agencies

Multi-mode optimization

Effective Efficient Scale



TWI Scores by Route by City
Routes with over 5000 data points in AVL data from Tuesday, 20 February 2024

53



Continue till there is no Red left

54

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

  erage tra el time  off peak   erage tra el time  peak 

Incidents   erage emissions weekday

  erage modal split weekday

Quarterly Infrastructure Review



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

55
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47.4% of buses travel with speeds <15mph
while not at a Transit Stop. Thursday, Feb 22, 2024
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Service Improvement Framework

56

Governance

Assessment

Implementation

Benefit RealizationPeople



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

57
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 rocess  eople

Technology Managerial

Ci  en centric 
Mobility 
Services

Transportation Agency

Transit Agency

 rocess  eople

Technology Managerial

Ci  en centric 
Mobility 
Services

Emergency Service

 rocess  eople

Technology Managerial

Ci  en centric 
Mobility 
Services

Vulnerable Road Users

 rocess  eople

Technology Managerial

Ci  en centric 
Mobility 
Services

Parking

 rocess  eople

Technology Managerial

Ci  en centric 
Mobility 
Services

Micro-Mobility

 rocess  eople

Technology Managerial

Ci  en centric 
Mobility 
Services

Vision Zero

 rocess  eople

Technology Managerial

Ci  en centric 
Mobility 
Services

Autonomous Vehicles

 rocess  eople

Technology Managerial

Ci  en centric 
Mobility 
Services

School buses, 
Para, Waste, etc.

 rocess  eople

Technology Managerial

Ci  en centric 
Mobility 
Services

Traffic Engineering empowered
to deliver world-class services


