
Blind men and an elephant
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American poet John Godfrey Saxe (1816-1887) based this 

poem on a fable that was told in India many years ago. 



Blind men and an elephant
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It was six men of Indostan

To learning much inclined,

Who went to see the Elephant 

(Though all of them were blind),

That each by observation 

Might satisfy his mind

The First approached the Elephant, 

And happening to fall

Against his broad and sturdy side, 

At once began to bawl:

"God bless me! but the Elephant 

Is very like a wall!“
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The Second, feeling of the tusk, 

Cried, "Ho! what have we here

So very round and smooth and sharp? 

To me 'tis mighty clear

This wonder of an Elephant 

Is very like a spear!“

The Third approached the animal, 

And happening to take

The squirming trunk within his hands, 

Thus boldly up and spake:

"I see," quoth he, "the Elephant 

Is very like a snake!"



Blind men and an elephant

4

The Fourth reached out an eager hand, 

And felt about the knee.

"What most this wondrous beast is like 

Is mighty plain," quoth he;

" 'Tis clear enough the Elephant 

Is very like a tree!“

The Fifth, who chanced to touch the ear, 

Said: "E'en the blindest man

Can tell what this resembles most; 

Deny the fact who can

This marvel of an Elephant 

Is very like a fan!"
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The Sixth no sooner had begun 

About the beast to grope,

Than, seizing on the swinging tail 

That fell within his scope,

"I see," quoth he, "the Elephant 

Is very like a rope!"

And so these men of Indostan

Disputed loud and long,

Each in his own opinion 

Exceeding stiff and strong,

Though each was partly in the right, 

And all were in the wrong!



The Traffic Management 

Center of the Future



ITS like an Elephant
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Civil Engineering View
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TMC Operations View
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First Responders View
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As we move into the future 

One thing is certain

Perspective will change 
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● TMC of Today

● TMC of Tomorrow

● Skip Next week

● TMC of the Future



● State DOT’s or large 
urban/regional 

● Highway Management

TMC - There is a significant range of TMC operating 

environments in the United States. 
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Highway
Arterial

● Local city or county

● Arterial management
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What does a TMC Do?? 



TMC of Today
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Traffic 
Engineering

Congestion 
Management

Emergency 
Management

Un Planned Event 
Management

Planned Event 
Management



TMC of Today – Trends
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Device

Saturation
Integration Intelligence Automation

● Most TMC are not yet mature with the technology 
available today

– Integrated ATMS vs. Silo Apps for CMS/DMS, CCTV, IM

– Response Plans

– Automated Travel Times

● Freeway Management/Arterial Management
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CoLocationArterial

Highway

TIM EM

Police

Toll

Integration - consolidation

TMC of Today – Trends



TMC of Tomorrow – Trends

18

Proactive

Reactive

Predictive Analytics

Active Traffic Management

Variable Speeds

Adaptive Signals

Managed Lanes, HOV, HOT

Traffic Calming

Automated Enforcement



TMC of tomorrow – Impact
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• Staff Cost

• Education / Training

• Career Progression / 
Retention

• Capability Maturity

Increased 
Responsibility

• Change management

• Culture

Institutional 
Complexity

In 
Source

Out 
Source



The Future – things get exciting
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Disruptive 
Innovations



Connected Vehicle ≠ Autonomous Vehicle

CAV …..Connected Automated Vehicle

IOT, Internet of Things



– NHTSA defines 4 levels of Vehicle Automation

● Level 0 - None

● Level 1 – Function-Specific Automation

● Level 2 – Combined Function Automation

● Level 3 - Limited Self Driving Automation

● Level 4 – Full Self-Driving Automation
23

The Question is not IF
but when and how



2002 - 2004
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2005
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2007 – DARPA Urban Challenge
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2012
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“The revolution, when it comes, will 

be engendered by the advent of 

autonomous or “self-driving” 

vehicles. And the timing may be 

sooner than you think.”

March 2012

April 2012

September 2012

August 2012
the Connected Vehicle Safety 

Pilot Model Deployment Program 

will see some 3,000 vehicles 

hitting the road in Ann Arbor MI



2013
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GOOGLE - We 

expect to release the 

technology in the 

next five years

TESLA - We 

should be able 

to do 90 per 

cent of miles 

driven within 

three years

Google’s $258 

million 

investment

Nissan, Mercedes Benz & GM 
promising autonomous car 

production by 2020 with Semi-

autonomous offerings coming in the 

next several years 

GM and CMU demo drive 

U.S. Rep. Bill Shuster 

Public Act 231 into law 

December 2013

http://allthingsd.com/20130822/uber-filing-in-delaware-shows-tpg-investment-at-3-5-billion-valuation-google-ventures-also-in/?mod=tweet


2014
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Feb 13, 2014:

DSRC in every new 

car in 2020

July 30, 2014:

NHTSA ……announced today that it will begin taking 

steps to enable vehicle-to-vehicle (V2V) 

communication technology for light vehicles. This 

technology would improve safety by allowing vehicles 

to "talk" to each other and ultimately avoid many 

crashes altogether by exchanging basic safety data, 

such as speed and position, ten times per second.

TESLA – 90 % of hwy miles 

next year
GM Mary Barra – 2017 

Cadillac - Super Cruise 

and vehicle-to-vehicle (V2V) 

ITS World Congress in Detroit

Level 3 - Limited Self 

Driving Automation



2015
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March 2015 – 90 % of hwy miles this year

Audi to ‘race’ autonomous 

RS 7 at Hockenheimring

50 Billion Valuation 

self-driving car available to 

consumers 2020

14 minor accidents over more 

than 1.8 million miles of testing. 

40

Mercedes E Class - stick to its lane, drive itself 

through dark tunnels and make lane changes, at 80 mph

the governor of Arizona paved the way 

for the world’s first driverless taxis on 

public roads



Wikipedia 2016 to 2040
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By 2016, Mercedes plans to introduce "Autobahn Pilot" aka Highway Pilot, the system allows 

hands-free highway driving with autonomous overtaking of other vehicles.[91]

By 2016, Mobileye expects to release hands-free driving technology for highways.[92]

By 2018, Elon Musk expects Tesla Motors to have developed mature serial production version of 

fully self-driving cars, where the driver can fall asleep. However, he expects they would be allowed 

only some years after that, due to regulatory issues.[95]

By 2018, Mobileye expects autonomous capabilities for country roads and city traffic.[96]

By 2018, Nissan anticipates to have a feature that can allow the vehicle manoeuver its way on 

multi-lane highways.[97]

By 2020, Volvo envisages having cars in which passengers would be immune from injuries.[98]

Volvo also claims vehicles will effectively be "crash free." [99]

By 2020, GM, Mercedes-Benz, Audi, Nissan, BMW, Renault, Tesla and Google all expect to sell 

vehicles that can drive themselves at least part of the time.[64][100][101][102][103][104][105]

By 2020, Google autonomous car project head's goal to have all outstanding problems with the 

autonomous car be resolved.[106][107]

By 2024, Jaguar expects to release an autonomous car.[108]

By 2025, Daimler and Ford expect autonomous vehicles on the market.[109][110] Ford predicts it will 

have the first mass-market autonomous vehicle, but released no target date.[111]

By 2025, most new GM vehicles will have automated driving functions as well as vehicle-to-vehicle 

communication technology.[112]

By 2035, IHS Automotive report says will be the year most self-driving vehicles will be operated 

completely independently from a human occupant’s control.[113]

By 2035, Navigant Research forecasts that autonomous sales of will reach 95.4 million annually, 

representing 75% of all light-duty vehicle sales.[114]

By 2040, expert members of the Institute of Electrical and Electronics Engineers (IEEE) have 

estimated that up to 75% of all vehicles will be autonomous.[115]

https://en.wikipedia.org/wiki/Autonomous_car#cite_note-91
https://en.wikipedia.org/wiki/Mobileye
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-92
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-95
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-96
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-97
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-volvo-98
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-99
https://en.wikipedia.org/wiki/Renault
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-tampabay-64
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-100
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-101
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-102
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-103
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-104
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-105
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-106
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-107
https://en.wikipedia.org/wiki/Jaguar_Land_Rover
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-108
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-109
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-110
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-111
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-112
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-113
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-114
https://en.wikipedia.org/wiki/Autonomous_car#cite_note-115


Imagine in the not to distant future…..

32



33



Imagine
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Disruptive 
Innovation



Auto Manufacture and software 

developers are on a collision course
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● Auto Manufacture (new product cycle measured in years)

● Software Developers (new product cycle measured in 
months or even weeks)

● Convergence -> Transportation provider
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Imagine?

some of the challenges and issues this future will bring



Transition will be Complex and Messy
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Impact on the TMC of the future…
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Traffic Management 
(Signal)

Congestion 
Management

Emergency 
Management

Un Planned Event 
Management

Planned Event 
Management

BIG DATA

CYBER Police

System Monitoring
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Communication to the Public

PPP & Toll
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Keeper of the Kill Button?



The revolution is coming…..

And it may be sooner than you think



2015
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● Today, a report from ReportsnReports revealed that the connected car services 
market will be worth $40 billion by 2020, driven by a host of applications, 
including infotainment, navigation, fleet management, remote diagnostics, 
automatic crash notification, enhanced safety, UBI (Usage Based Insurance), 
traffic management and autonomous driving.

● Governor McAuliffe Announces New Partnership to Make Virginia a Leader 
in Automated-Vehicle Industry 

● Virginia opens up 70 miles of highway for driverless car testing

● The Virginia Department of Transportation and the Department of Motor Vehicles 
have entered into a new partnership with the Virginia Tech Transportation 
Institute, Transurban and HERE—Nokia’s mapping business—to create the 
Virginia Automated Corridors. The new initiative will streamline the use of Virginia 
roads and state-of-the-art test facilities for automated-vehicle testing, certification, 
and migration towards deployment.

● https://governor.virginia.gov/newsroom/newsarticle?articleId=8526

● Apple is building self-driving electric car 

● http://www.theguardian.com/technology/2015/aug/14/apple-self-driving-car-
project-titan-sooner-than-expected

instead require consumers to keep their hands on the wheel. A 

https://governor.virginia.gov/newsroom/newsarticle?articleId=8526
http://www.theguardian.com/technology/2015/aug/14/apple-self-driving-car-project-titan-sooner-than-expected
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● Rule for DSRC – 5.9 GHZ – must be completed by Jan 
2017

● Feb 2015 proposed rulemaking came out

● Expect rule language to come out for comment this year


