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Sooner or later, humanity must live sustainably or it 
won’t go on living — that’s what “sustainable” means.W H AT  D O E S  S U S TA I N A B L E  M E A N ?



S O M E  G R I D S M A R T  H I S T O R Y  &  FA C T S

Bill Malkes (CEO) & Vig Sherrill

2 0 0 7  S TA R T U P

C O - F O U N D E R S

Tired of sitting at traffic lights

The GRIDSMART System2 0 1 1  R E L E A S E

6 0  E M P L O Y E E S

M A D E  I N  U S A

More than 40 in Knoxville

Only company in the industry



W H AT  I S  T H E  G R I D S M A R T  S Y S T E M ?

A  U N I Q U E  S Y S T E M  F O R  
I N T E R S E C T I O N  A C T U AT I O N ,  

T R A F F I C  D ATA  C O L L E C T I O N ,  A N D  
S I T U AT I O N A L  A W A R E N E S S



C A M E R A

C L I E N T

P R O C E S S O R

W H AT  I S  T H E  G R I D S M A R T  S Y S T E M ?





O N E  
C A M E R A

E A S Y  T O  
I N S TA L L

Q U I C K  T O  
L E A R N

D ATA  &  
M E T R I C S

Infinite Views  
See Real Intersection

75% Less Installation  
& Maintenance Time

Intuitive UI, Learn  
In 30 Minutes

Industry Best  
Data & API



S I M P L E  
F L E X I B L E  

T R A N S PA R E N T



T H E  T E C H N O L O G Y  I S  G R E AT  
O N LY  I F  A N Y  C I T Y  C A N  U S E  I T
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I N S TA L L S

> 1 , 0 0 0  
C I T I E S

4 9  
S TAT E S

2 9  
C O U N T R I E S

5 0 M +  H O U R S  
O P E R AT I O N

4 3 B +  C A R S  
C O U N T E D



D ATA  &  
M E T R I C S

Industry Best  
Data & API



K I N G S T O N  P K  @  N O R T H S H O R E  D R
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K I N G S T O N  P K  @  M O R R E L L  R D
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M A L L





Over 877 days, 14 of top 50 peak hours 
were associated with Valentine's Day.



O N E  
C A M E R A

Infinite Views  
See Real Intersection











W H AT  I S  S T R E E T S M A R T ?

WiFi-capture data collection device & service

Installs and begins collecting data in minutes

Easy-to-use web interface

Travel time, origin/destination, delay …



E D U C AT I O N







E L E C T R I C A L  I N F R A S T R U C T U R E  
B E C O M I N G  

I N F O R M AT I O N  I N F R A S T R U C T U R E



NEXT ITS
State of the art training, 

developed the way you learn.

W O R K F O R C E

Mobility is changing the world. Grow your digital technology skills. 
Learn Information Engineering. Be The NEXT ITS Workforce. 

HANDS ON TRAINING  |  REAL WORLD CONTENT  |  ADAPTIVE CURRICULUM
LEARN THE WAY YOU LEARN, not in a standardized testing format
AFFORDABLE — GRIDSMART customers get their first module free

Designing, building, leveraging, and supporting the transportation infrastructure at the heart of your 
community requires continuous learning. The NEXT ITS Workforce certification program will teach you 
how to understand the evolving technology impacting your town’s transportation infrastructure. You 
will develop deep expertise in formerly unchartered areas such as fiber and wireless communications, 
cybersecurity, and intelligent infrastructure. The NEXT ITS Workforce ensures you meet technology 
demands to stay at the top of your profession. Join us to be the workforce that makes a difference! 

PREPARE FOR YOUR FUTURE AS AN INFORMATION 
TECHNOLOGY & DIGITAL PROFESSIONAL

by The NEXT Education & GRIDSMART Technologies, Inc.

Learn more at WWW.GRIDSMART.COM
+1 865.482.2112

thenexted.com



S E C U R I T Y





T H E  I S T I  D I V I S I O N

• Pen-testing, passive network assessment


• Employee training, disaster recovery planning


• Total transparency, work with city IT staff



P O L I C Y S M A R T



gridsmart.com/policysmart

P O L I C Y S M A R T  P O D C A S T



I N T E R S E C T  &  # t a l k I T S



intersectconference.com





H P C 4 M O B I L I T Y



R E I N F O R C E M E N T  L E A R N I N G - B A S E D  T R A F F I C  C O N T R O L  
T O  O P T I M I Z E  E N E R G Y  U S A G E  A N D  T H R O U G H P U T

• HPC4Mobility Cooperative Research & Development 
Agreement with U.S. Department of Energy Vehicle 
Technologies Office.


• ORNL researchers:


• teaching GRIDSMART cameras to estimate fuel consumption.


• developing adaptive traffic light control using reinforcement 
learning to improve fuel economy.

H P C 4 M O B I L I T Y



T H I N G S  I ' M  I N T E R E S T E D  I N

T H I N G S  T H AT  T I C K  M E  O F F

T H I N G S  I  H AV E  Q U E S T I O N S  A B O U T



D E E P  L E A R N I N G  &  A I



W H AT  I S  D E E P  L E A R N I N G ?

What is Machine Learning?

What is Supervised Learning?

What is a Neural Network?



W H AT  I S  M A C H I N E  L E A R N I N G ?

Input: x Response: y

Email Spam (0 or 1)?

Image What object (1,…,N)?

Audio Transcript

English text French text

Image Text description



learn f

W H AT  I S  S U P E R V I S E D  L E A R N I N G ?

x ! y

f(x) = y

Inferring a function from labeled training data.

Input Response



A  T O Y  E X A M P L E

Size x

Price y f(x) = y

size price

“neuron”



Features

T O Y  E X A M P L E  E X PA N D E D

size

# bedrooms

zip code

avg income

family size

school quality

walkable price

Input x Response y

2-layer Neural Network



• McCulloch & Pitts neuron model 
1943.


• Marvin Minsky creates first ANN at 
Princeton in 1951.


• Frank Rosenblatt creates Mark I 
Perceptron in 1958.

N E U R A L  N E T W O R K  H I S T O R Y



• The excitement and value over last few years 
has primarily been driven by the success of 
Convolutional Neural Networks (CNNs or 
ConvNets).


• In particular, these have made a tremendous 
impact on computer vision (and speech 
recognition).

C N N S  O R  C O N V N E T S



C O N V O L U T I O N A L  N E U R A L  N E T S

K. Fukushima (1980):  
Neocognitron: A Self-organizing 
neural network model for a 
mechanism of pattern recognition 
unaffected by shift in position.

Yann LeCun et al (1989): Backpropagation Applied to 
Handwritten Zip Code Recognition, Neural 
Computation, 1(4):541-551.



Large Scale Visual Recognition Challenge (ILSVRC)
1.2M images, 1000 object categories



I M A G E N E T  E R R O R  R AT E S
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(Shamelessly stolen joke from Prof. Todd Hylton, UCSD)

S O  W H E R E  D O E S  
T H AT  G E T  U S ?



Judea Pearl
2011 Turing Award Winner

All the impressive 
achievements of deep 
learning amount to 
just curve fitting.



9 4 . 9 5 5 %  O N  5 0 0 , 0 0 0  T E S T  I M A G E S



… a masterclass in low-quality, opportunistic journalism.



…the jump from such learning to superintelligence seems to us 
to be more than fanciful.

Much, if not all of the argument for existential risks from 
superintelligence seems to rest on mere logical possibility.



... computer science may well be just one 
conceptual breakthrough away from being 
able to build an artificial general intelligence.

... modern physics may well be just one 
conceptual breakthrough away from being 
able to build a time travel machine.



C O M P L E X I T Y



T E C H N O L O G I C A L  C O M P L E X I T Y  
I S  N O T  

T E C H N O L O G I C A L  S U P E R I O R I T Y

The world has lots of very stupid ideas in it. 
One of them, one of the most harmful, is the 
prevailing idea of what it means for one thing 
to be technologically superior to another.

It is not a machine engineered to improve 
anything or to resolve a problem, but only and 
entirely the pretext for a sales pitch, a means 
to separate someone from their money.

adequateman.deadspin.com
How Not To Make Coffee



A U T O N O M Y,  M I C R O M O B I L I T Y,  E T C



• Can roadways handle more cars?


• Ride-share as precursor?


• NY Report (Schaller) on 9 major cities:


• Rides up 37% 2017 YoY, +2.6B


• +5.7B Vehicle Miles Traveled (VMT)


• UC Davis (Clewlow):


• 49-61% of trips would not have been made 
at all or by walking, biking, transit.

A U T O N O M O U S  V E H I C L E S



theoutline.com/post/5964/the-self-driving-car-that-will-never-arrive
Casey Johnston, Aug 20 2018



source: Dennis Brantland  
https://en.wikipedia.org/wiki/Motor_vehicle_fatality_rate_in_U.S._by_year

5 2 %  <  5  M I

7 7 %  <  1 5  M I

~ 1 0 0 / D AY



I think it has done more to emancipate 
women than anything else in the world.  
- Susan B. Anthony

Why do we have smooth streets?

What was the first form of 
personal mobility?

S O  W H Y  D I D  T H E  A U T O M O B I L E  W I N ?



T H E  A U T O M O B I L E  B U N D L E D  P E R S O N A L  M O B I L I T Y

The PC bundled; the 
smartphone unbundled.

Cable TV bundled; apps 
(over-the-top) unbundled.

iTunes unbundled the song; 
streaming subscriptions 
bundled. (Napster)

The car bundled trips; 
multimodal unbundles the 
trip, but not the convenience.



asymcar.com

asymco.com

medium.com/micromobility

<500kg, utilitarian
E-bikes, scooters, etc.



60% Trips in US Are 5 Miles Or Less

cbinsights.com/research/disrupting-cars-car-sharing-scooters-ebikes/





People think that this is some big deal to ask for infrastructure 
for bikes or micromobility, but we’ve been asking for 
infrastructure for new modalities for 200 years. ... 

We always have had demands on these streets coming from new 
modes and they’ve been met usually with reluctance, but they’ve 
been met because you have demand. ... 

– Horace Dediu, Micromobility Episode 1

I N F R A S T R U C T U R E ?







• Do you pay to park at the grocery store or 
movie theater?


• In 1946, 17% of cities had parking 
requirements in zoning ordnances.


• In 1951, that number was 71%.


• Cost is diffused into taxes, real estate, 
product, and service fees.


• "The High Cost of Free Parking" by Donald 
Shoup.



3 1 8 , 0 0 0  M 2  O F F I C E 3 2 5 , 0 0 0  M 2  PA R K I N G

1  PA R K I N G  S PA C E  P E R  2 8 5  S Q  F T  O F F I C E  S PA C E



organictransit.com



I S  C O N G E S T I O N  B A D ?



• Higher-levels of congestion are initially 
associated with economic growth, but 
becomes drag above a threshold.


• Job growth slows above 35hr delay per 
commuter per year (>4.5min per 1-way trip).


• Similarly, growth slows in over-saturation 
(>11,000 ADT per lane).



H P C 4 M O B I L I T Y



gridsmart.com/givesmart

Dedicated to improving the 
human condition by supporting 
efforts to improve education, 
nutrition, health, and quality of 
life for the people of the world 
community regardless of race, 
creed, color, age, or gender.

G I V E S M A R T



T H A N K  Y O U !


